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PREFACE. 


Tbi  tabjeet  of  the  following  treatiBe,  considered  m  all  its  aspects,  is  one  whiob 
has  an  important  bearing  on  the  happiness  and  improTement  both  of  Christian  and 
Civil  society.'  Impressed  with  a  deep  conviction  of  this  troth,  the  author  intended^ 
0ome  time  ago,  to  address  his  fellow-men  on  the  subject ;  bnt  other  engagements 
prerented  him  from  entering  on  the  consideration  of  tiie  several  topics  connected 
with  it,  till  aboat  the  month  of  Aogost  last,  when  a  Prize,  to  be  given  for  the  best 
Essay  on  the  subject,  was  annomiced  in  some  of  oar  religious  periodicals.  Being 
tiien  engaged  in  conducting  his  work  ''  On  the  Mental  Hlumination  of  Blankind,** 
&c.,  through  the  press,  and  in  various  other  avocations,  he  could  not  find  leisure  to 
finish  the  Essay  within  the  time  prescribed  in  the  advertisement.  It  was,  however, 
sent  some  time  afterwards,  and  returned  unopened^  on  the  ground,  '^  that  the  carriagt 
andporterage  of  it  wett  not  paid  ;*'  and  had  it  not  been  for  a  particular  circumstance, 
the  package  might  have  been  lost,  as  there  was  no  intimation  on  its  exterior  as  to 
whom  it  should  be  addressed  and  returned.  These  circumstances  the  author  was 
disponed  to  consider  as  little  short  of  an  exemplification  of  CovetoutneBf  the  very 
evil  which  the  Essays  advertised  for  were  intended  to  counteract  For,  although  a 
hundxed  Essays  had  been  sent,  the  carriage  of  which  was  two  shillings  each,  the 
whole  sum  thus  expended  would  not  have  amounted  to  above  dSlQ— which  could 
only  be  a  trivial  sum  to  the  individuals  who  offered  the  Prize.  And  equity  required, 
that  those  who  had  been  at  the  expense  of  paper  and  quiUs,  and  who  had  devoted  a 
certain  portion  of  their  time  to  the  subject,  in  compliance  with  the  request  of  those 
gentlemen,  should  have  been  freed  firom  the  expense  of  carriage,  especially  when  no 
intimation  of  this  circumstance  was  contained  in  the  announcement.  But  we  too 
fieqaentiy  find,  that  it  is  much  easier  to  laud  a  virtue  than  to  practise  it,  and  to  de- 
Boniioe  a  vicious  principle  than  to  act  in  opposition  to  it. 

The  Essay  is  now  presented  to  the  public  by  the  Author,  on  his  own  reeptmsi- 
bili^,  as  he  originally  intended^  in  the  hope  that  it  may  not  be  altogether  inefficient,  in 
eounteiacting  the  principle  of  Covetousness,  and  stimulating  the  Christian  to  those 
noble  acts  of  Beneficence  by  which  physical  and  moral  evil  may  be  prevented,  re- 
Ugioiie  society  improved^  and  the  world  enlightened  and  regenerated.  Having  been 
eompoeed  in  the  coarse  of  foor  or  five  months,  and  in  the  midst  of  many  intemip- 
tioDs  and  avocations,  it  is  hoped,  the  critical  reader  wiU  candidly  overlook  any  slight 
iMoevracies  it  may  contain. 

Slioald  any  peeaniaiy  emolnment  be  derived  firom  the  sale  of  this  volume,  the 
gnater  portion  of  it  will  be  devoted  to  the  purpose  of  social  and  religions  im- 
piuveoBflDt. 

Bnovonrr  Fnar,  near  Duhdr,  > 
Jprii,  1888.  5 
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COVETOUSNESS  OR  THE  LOVE  OF  MONEY. 
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INTRODUCTION. 

Cbustiakitt  has  now  subsiBted  in  the  Little  more  than  two  oentnriet,  howoftr, 
world  throQgfaout  the  lapse  of  eighteen  him-  had  elapsed,  before  a  w<Mrldly  spirit,  and  a 
dred  years.    During  the  first  periods  of  its  "  love  of  pre-eminence,**  began  to  appear,  and 
existence,  when  its  fiicts  and  doctrines  were  to  diffuse  their  malign  influence  throughout 
propagated  in  thdr  native  purity  and  sim-  every  department  of  the  visible  church,— 
plicity,  uncontaminated  with  Pagan  ceremo-  which  prepared  the  way  for  the  unhappy  dia* 
nies  uid  worldly  maiims ;  its  progress  wta  sensions  which  afterwards  arose,  and  for  the 
Tapid,  and  was  accompanied  vrith  many  asto-  long  reign  of  Antichrist  over  the  nations, 
nuinng  and  auspicious  results.    The  empire  During  the  period  of  more  than  a  thousand 
of  the  Prince  of  Darkness  was  Shaken  to  its  years  "  daikness**  again  **  covered  the  earth, 
centre,  the  altars  of  Paganism  were  over^  and    gross    darkness    the   people."     Pagan 
turned,  its  oracles  struck  dumb,  its  woralup  maxims  and  oeremoniea  began  to  be  blended 
forsaken,  and  its  temples  levelled  with  the  with  the  pure  precepts  and  sublime  doctrines 
ground.    "The  word  of  the  Lord  had  free  of  the  Gospel;  vain  speculations  were  indulged 
course  and  was   glorified,"  and  multitudes  on  questions  which  the  limited  faculties  of 
both  of  men  and  women,  of  the  higher  and  man  are  unable  to  resolve ;  a  multitude  of 
the  lower  ranks  of  society,  formerly  immersed  unmeaning  rites  were  substituted  in  the  room 
in  all  the  vices  and  abominations  of  heathen-  of  love  to  God  and  man ;  pride,  alld  a  desire 
ism,  were  "  turned  from  darkness  to  light,  of  domination,  usurped  the  place  of  meekness 
and  from  the  worship  of  dumb  idols  to  the  and  humility ;  the  power  of  the  clergy  was 
service  of  the  living  God."  By  the  unwearied  augmented ;  ihe  bishops  aspired  after  wealth, 
labours  of  the  Apostles  and  &eir  successors,  magnificence,  and  splendour ;  and  their  ava^ 
the  knowledge  of  the  true  God  was  commu-  rice,  extorticm,  and  licentiousness,  at  length 
nicated  to  the  inhabitants  of  the  Grecian  became  notorious  even  to  a  proveri).    Errom 
Islands,  Asia  Minor,  the  Northern  coasts  of  in  religion,  whether  real  or  supposed,  were 
Africa,  the  Southern  shores  of  Europe,  and  punished  by  civil  penalties  and  bodily  tor- 
throug^out  the  greater  part  of  the  widely  tores ;  and  the  select  few  who  adhered  to  the 
extended  Roman  Empire,  where  the  abomi-  cause  and  **  testimony  of  Jesus,"  and  lifted  up 
nations  of  Pagan  Idolatry  had,  for  ages,  de-  their  voice  against  such  abominations,  were 
based  and  demoralized  the  minds  of  men.  reproached  and  persecuted,  and  obliged  to 
The  darkness  of  heathenism  began  gradually  seek  for  shelter  in  deserts  and  mountains, 
to  vanish  before  the  light  of  the  **  Sun  of  and  in  dens  and  caves  of  the  earth.    Hence 
Righteousness,"  and  a  new  and  haproer  era  it  happened,  that  the  spirit  of  genuine  religion 
appeared  to  dawn  upon  the  world.    The  in-  was  almost  evaporated ;  carnal  maxims  and 
Ibenoe  of  Christian  principle  was  felt  in  all  policy  were  introduced ;  the  love  of  riches  and 
its  force;  love  knit  together,  in  ''the  bond  aggrandizement  began  to  gain  the  ascendency; 
of  perfection,"  the  various  members  of  the  and  thua  a  barrier  was  interposed  to  the  pro* 
Church ;  a  spirit  of  holy  fortitude,  and  of  non-  pagation  of  the  pure  gospel  of  Jesus  Christ, 
coofeimlty  to*  the  worid,  pervaded  the  minds  and  to  the  renovation  of  the  worid.    Even 
of  the  disciples  of  Jesus,  and  the  "lust  of  the  since  the  Reformation   from    Popery,  it  ia 
eye,  the  Iwt  of  the  flesh,  and  the  pride  of  life,"  amazing  how  little  practical  influence  Chris- 
were  considered  as  unworthy  the  pursuit  of  tianity  has  obtained  over  the  nations  who 
those  who  accounted  themselves  ''strangers  profess  to  have  submitted  to  its  authority, 
and  pilgrims  upon  earth,"  and  travellen  to  a  While  its  leading  principles  and  precept* 
'  immortalitv.  are  not  called  in  question,  as  natters  of  mere 
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opinioih  the   great  majority  of  profeesing  not  merelj  in  theory,  but  in  ita  renovoHng 

Chrialiana  aeem  to  ad  as  if  they  were  to  be  and  beneficent  ^eeis.  If  we  aak  puiroanding 

left  entirely  out  of  view  in  their  ordinary  nationa  to  embrace  ita  doctrinee,  and  introduce 

deportment,  or  as  if  there  were  no  apedfic  among  their  people  its  divine  inatitotiona ;  if 

difference  between  Christian  principles  and  we  entreat  the  tnbea  of  the  heathen  wwld  to 

the  corrupt  maxims  of  the  world.  listen  to  ita  stupendous  fiu^ta  and  to  receive  ita 

It  is  a  &ct  which  cannot  be  denied,  that,  ordinances  and  laws ;  or  if  we  urge  the  infidel 

eonaidering  the  long  period  which  has  inters  to  examine  with  attention  the  evidencea  of  ita 

▼ened  since  its  first  promulgation,  Christianity  divine  original,  they  have  a  right  to  demand 

has  never  yet  produced  aU  the  practical  and  from  us  proofr  and  examplea  of  its  benignant 

beneficent  effecta  which   might  have  been  tendency  and  of  its  harmonious  and  beneficent 

expected  from  a  religion  introduced  by  the  eflecta.    If  we  could  show,  that,  wherever  it 

authority  of  heaven,  and  confirmed  by  a  ia  profeased,  it  uniformly  inroducea  love,  bro- 

aeries  of  the  moat  august  and  striking  mira-  therly  aflectimi,  forgiveness  of  injuries,  peace 

clea, — ^nor   has   its    empire   been   extended  and  harmony,  philanthropy,  temperance,  cha- 

throughout  the  nations  in  any  degree  pro-  rity,  and  a  spirit  of  noble  generosity ;  if  we 

portionable  to  the  zeal  of  its  first  propagators,  could  say  with  Lactantins,  one  of  the  eariy 

and  to  the  rapidity  and  the  extent  of  ita  Apologists,  "  give  me  a  man  that  ia  wrathful, 

progreas  after  it  was  first  announced  to  the  malicious,  revengeful,  and,  with  a  lew  wocda 

world.    This  is  a  &ct  which  has  filled  its  of  God,  I  will  make  him  calm  as  a  lamb,  give 

■noere  friends  with  deep  regret,  and  which  me  one  that  ia  a  covetous^  niggardly  nuser, 

haa  been  held  up  by  its  adversaries  as  a  pre-  and  I  will  give  you  him  again  liberal,  bounti- 

mmptive  proof  that  ita  claima  to  a  Divine  fill,  and  dealing  out  of  hia  money  by  handfola ; 

origin  are  unfounded.    Although  there  are,  give  me  one  that  is  fearful  of  pain  and  death, 

doi^tleas,  to  be  found,  in  the  principles  of  and  immediately  he  shall  despise  racka  and 

the  Divine  government,  reasons  inscrutable  crosses,  and  the  moat  dreadful  punishments 

by  us,  why  Christianity  has  been  so  slow  in  you  can  invent^'— could  we,  wiUi  truth  and 

ita  progress  and  so  limited  in  its  e£R9cts4  yet,  sincerity,  propose  to  the  worid  such  argumenta 

I  presume,  that  one  grand  reason  is  to  be  and  examplea  in  behalf  of  our  holy  religion,— 

fivund  in  the  fact,  that  the  great  majority  of  coidd  we  show  that  in  every  case  where  a 

ita  professors  have  paid  more  attention  to  its  Christian  or  a  Christian   society  is  to  be 

theory  than  to  its  praeiieal  requintione —  found,  such  virtues  are  uniformly  di^layed ; 

that  its  original  record  has  been  too  much  the  progress  of  Christianity  over  the  globe 

neglected,  and  huoian  syetems  substituted  in  would  soon  be  accelerated,  and  "  righteoua- 

its  place,  and  that  contentions  about  matters  ness  and  praise  would,**  ere  long,  **  spring 

of  "  doubtful  disputation"  have  occupied  the  forth  before  all  the  nationa.*'    And,  I  verily 

room  of  fervent  piety  and  practical  godlineas.  believe,  that,  till  we  can  exhibit  our  religion 

No  natbn  under  heaven  has  yet  recognized  in  all  its  amiable  and  beneficent  efibcts,  ita 

ita  principles  and  maxims,  in  all  their  extent,  progress  will  be  comparatively  feeble,  and  its 

in  ita  civil  and  criminal  code,  in  its  legislative  enemies  numerous  and  powerful.    We  have 

enactments,  in  its  colonial  tzanaactioiiB,  and  been  long  engaged  in  controversiea  about 

in  ita  intercourse  with  other  nationa.    No  theological  cpinionsi  and,  in  such  conten- 

Chiistian  church  has  yet  been  f(«rmed  on  the  tious,  have  too  frequently  overlooked   the 

prindi^e  of  a  full  and  unreserved  recognition  grand  practical  objecta  which  it  is  the  design 

of  its  precepts  and  laws,  in  all  their  barings  of  Christianity  to  accomplish.    The  govem- 

and  practical  applications ;  and  even  the  most  ment  of  the  temper,  the  regulation  of  the 

exemplary  Christiana,  in  their  general  deport-  afiectiona,  and  the  mortification  of  the  prin- 

ment,  and  particularly  in  the  ^>plication  of  ciple  of  sin  and  corruption,  have  been,  in  a 

their  wealth,  fall  fer  short  of  what  the  religion  great  measure,  lost  sight  of,  amidst  the  fiery 

of  the  Bible  inculcates.  seal  which  haa  sometimes  been  displayed  in 

It  is  now  lugh  time  that  Christianity  were  the   propagation  of  dogmaa  and  opinions, 

leoognized  in  all  its  holy  principles  and  pre-  which  do  not  enter  into  the  essence  of  our 

eeptive  requirements,  and  that  ita  votaries  holy  religion.    While  we  have  endeavoured 

show  to  the  worid  that  they  have  imbibed  its  to  display  our  bravery  as  champllDna  in  the 

heavenly  spirit,  and  are  determined  to  rise  cause  of  orthodoxy,  we  have  too  frequently 

•uperior  to  the  grovelling  affections  and  the  given    vent   to    unhallowed   passions,    and 

carnal  policy  of  worldly  men,  and  to  follow  aspired    after  worldly  emolument   and  aj^ 

the  footsteps  of  their  divine  leader,  and  of  his  plause,  instead  of  ^  the  honour  which  cometh 

koly  prophets  and  apoetlea.    If  we  expect  to  from  God  alfme." 

behold  the  moral  world  regenerated,  and  Zion  Of  all  the  practical  requisitions  of  Christi- 

appear  **  beaxitifiil  and  glorious  in  the  eyes  of  anity,  there  is  none  which  seems  to  be  so 

Ifae  nations,"  we  must  exhibit  our  religion,  mudi  overiooked  as  the  duty  of  contributing^ 
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with  SberaSty,  lor  the  ezteiuum  of  the  Goi-  ^  L  I  shall  describe  the  dispoation  or  pn>> 

pel,  the  difiiisien  of  knowledge,  and  the  gen-  penalty  designated  by  **Covetoumtnr  sa  it 

enl  improvement  of  mankind.  This  haa  been  haa  operated,  and  still  operates,  in  Christian 

owing  to  the  preTalenoe  of  tfiat  moat  vile  and  and  dvil  aodety. 

unchristian  propensity,  designated  in  Scriptore  fl.  Bemonatnite  ita  abaurdity  and  wra- 

by  **  CoTarousjMa,  which  is  Idolatry" —  iumatUy* 

a  propenattY  which  haa  aflfected  all  ranks  of       ttt   ov      •*.  s         •-* :*u  ro..^^ 

«.  «    CL^      *v     v  i..^  •^  #1.^  i^—.^       4  ni.  Show  its  mconsistency  with  Christian 

men,  from  the  highest  to  the  lowest,  and  ,^„  .„,^  .^  .u^  «.,w.~i  ♦-«/«.  «f  «k«  iv-r^i 

which  is  characteristic  of  multitades  who  F»^te,andthe  general  tenor  of  the  1/V  oid 

make  a  gtaiing  profinaon  of  eyangeKcal  re-  ^ 

ligion.     Were  tfaia  aingie  afiection  either  nn-  IV.  DlDstratosome  of  the  fnfr  which  flow 

dermined  or  extiq»ted,  a  deluge  of  miscriea  ftom  the  indulgence  of  Covetonsnees. 

would  soon  be  swept  away  from  our  sufiering  Y.  Inrestigato  the  Prmdplu  by  which 

world— philanthropy  would  distribute  ita  thou-  Christians  should  be  diie^ted  in  the  applica- 

oand  blessings  among  all  tanks ;  unirersal  tion  of  their  wealth. 

edocalion  would  be  established  in  every  land;  yi.  Dlustnte  some  of  the  BmtfiU  which 

Zion  would  be  built  up  even  m  tomblous  ^^^  „j^t  ^  Christians  and  genend  so- 

tusea;  « CM  would  appear  m  his  gloiy    to  ciety,  were  Covetousness  undermined,  and  an 

men ;  the  bemghted  heathen  would,  m  long,  opposite  principle  universally  cultivated. 

be  enli^itened  with  the  **  day-spnng  from  on  ..-  ^                  -  .    «^««,  *«  k.  n««yi 

high,"  and  the  way  prepared  for  the  ushering  .   ^  State  some  of  fte  nieofM  to  beiised, 

inof  that  glorious  i«rbd  when  -  the  know-  "»  «^  to  counteract  the  mfluence  of  Covet> 

ledge  of  Jehovah  ahiOl  cover  the  earth,  and  oo»n«»,  and  to  promote  a  spm^ 

the  kingdoms  of  this  w<h«  become  the  king-  ^jeraUty  among  Christiana. 

dome  of  our  Lord,  and  of  his  Messiah.'*  VIIL  Offer  a  few  solemn  consi'lerations  to 

T    *v    •«  ^    *•     ^^v      V  -^*i.    rii  difiarent  dasMs  of  individuals  m  relatioB  to 

In  the  luustiation  of  this  subject  me  toUow-  au  gnimrrt. 

kig  plan  may  be  adopted*  ■wt'^ 
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On  the  Ditpoaition^  &r  Propenaity  duignaUd  by  Covetouifieu^  and  the  variim*  mode$  in 
which  it  hat  operated  in  the  World,  and  in  Chrietian  Society, 

C0TETCMJ8VI88  consists  in  an  inordinate  tates  both  of  reason  and  roTelation,  and  tends 

desire  of  any  worldly  enjoyment,  particularly  to  frasCrate  the  beneficent  designs  of  Him 

riches,  for  the  purpose  of  gratifying  ambition,  whose  goodness  and  "  tender  mercies  are  over 

avarice,  or  sensual  desires.    It  is  the  opposite  all  his  works.** 

of  generosity,  or  that-  liberality  and  content'  It  is  not,  therefore,  in  the  eimpk  desire  of 

ment  which  the  word  of  God  inculcates.  worldly  good  that  eovetouaness  consists,  but  in 

The  Creator  has  furnished  the  material  an  inordinate  desire  of  sensitiTe  objects  and 
world  with  an  immense  variety  of  objects,  and  enjoyments— a  desire  which  is  mconsistent 
hat  endowed  us  with  sensitive  organs,  through  with  the  rational  nature  of  man,  and  with  oar 
the  medium  of  which  these  objects  may  be  duty  to  our  Creator  and  our  fellow-men. 
perceived  and  enjoyed.  He  has  also  implant*  Covetousness  assumes  a  variety  of  forms^ 
ed  in  us  desires  and  affections  which,  in  subor-  and  manifests  itself  in  many  different  modes, 
dination  to  higher  aims,  were  intended  to  be  1.  It  appears  in  its  most  degrading  form  in 
directed  to  the  objects  of  the  visible  world,  hoarding  money,  and  acquiring  hoiues  and 
and  the  enjoyment  of  the  good  things  of  this  lands,  for  the  mere  purpose  at  accumulation, 
life.  We  may  lawfully  desire  water  to  quench  when  there  is  no  intention  of  enjoying  such 
our  thirst,  food  to  nourish  our  bodies,  clothes  wealth,  or  bringing  it  forth  for  the  good  of 
to  cover  us,  and  comfortable  shelter  'and  ae-  society.  This  is  the  characteristic  of  the  man 
oommodation — ^if  such  desires  be  regulated  by  who  is  denominated  a  miser-~9L  word  which 
scripture  and  reason,  and  confined  within  their  originally  signifies  wretched,  or  miserable,  as 
proper  bounds.  We  may  even  desire  the  pos-  all  such  persons  necessarily  are.  2.  It  appears 
sessions  of  others  when  they  are  willing  to  under  the  pretence  of  making  provision  for 
relinquish  them,  and  when  we  are  able  and  children — a  pretence  which  is  generally  no- 
willing  to  offer  them  a  fair  and  equitable  com-  thing  more  than  a  cloak  to  cover  the  principle 
pensation.  "We  may  lawfully  labour  by  the  of  avarice  which  is  fixed  in  the  mind.  3. 
exertion  either  of  our  bodily  or  mental  powers,  It  operates  most  frequently  for  the  purpose 
to  acquire  a  more  comfortable  house  or  garden  of  gratifying  sensual  propensities — displaying 
than  we  now  possess,  and  to  enjoy  a  little  elegance  m  dress  and  furniture,  and  giving 
more  of  the  external  bounties  of  Providence,  scope  to  a  spirit  of  pride  and  ambition,  la 
when  proper  motives  regulate  our  exertions  these,  and  many  other  ways,  this  vile  afiec- 
and  our  aims.  For,  £he  Creator  has  exhibited,  tion  manifests  itself,  robbing  man  of  the  true 
in  his  creation  around  us,  an  immense  variety  glory  of  his  nature,  degrading  him  in  some 
of  beauties  and  sublimities  to  gratify  the  eye  respects  below  the  level  of  the  brutes,  under^ 
and  the  imagination,  and  has  furnished  the  mining  every  principle  of  religion,  counteract- 
worid  in  which  we  live  with  a  multiplicity  of  ing  human  happiness,  preventing  the  renova- 
delicious  fruits,  flowers,  herbs  and  roots,  to  tion  of  the  world,  and  reducing  the  soul  to 
gratify  every  taste,  as  well  as  to  afford  nour-  the  level  of  a  groveling  idolator  who  "  wor- 
ishment  to  our  animal  system.  It  is,  therefore,  ships  and  serves  the  creature  more  than  the 
evident,  that  he  intends  his  creatures  should  Creator,  who  is  blessed  forever*" 
participate  the  sweets  of  sensitive  enjoyment  This  inordinate  desire  of  wealth  has  been 
^  For  every  creation  of  God  is  good,  and  productive  of  more  mischief  and  misery  in 
nothing  to  be  refused,  if  it  be  received  with  the  world  than  almost  any  other  unhallowed 
thanksgiving."  "  I  know,"  says  Solomon,  affection  of  the  human  heart  It  has  been 
**  that  it  is  good  for  a  man  to  rejoice  and  to  the  malignant  source  of  almost  all  the  evils 
do  good  in  his  life,  and  also  that  every  man  which  have  been  introduced  into  the  social 
should  eat  and  drink,  and  enjoy  the  good  of  state,  and  of  all  the  sorrows  and  sufferings  to 
an  his  labour,  for  it  is  the  gift  of  God."  Every  which  the  inhabitants  of  the  earth  in  every 
tlung  in  the  system  of  nature  is  so  arranged  age  have  been  subjected.  In  order  that  we 
as  to  produce  pleasiure  and  sensitive  enjoy-  may  clearly  perceive  the  maUgnity  of  this 
ment,  when  used  with  moderation,  and  accord-  affection,  it  may  not  bo  improper  to  take  a 
ing  to  the  design  intended  by  the  Creator.  To  cursory  view  of  the  effects  it  has  produced, 
condemn  the  moderate  Use  of  sensitive  enjoy-  and  of  the  manner  in  which  it  has  operated, 
ments,  or  to  inculcate  the  austerities  of  an  both  in  the  world  at  large  and  in  Chriftian 
ascetic  life,  is,  therefore,  repugnant  to  the  die-  society. 
(2S8) 
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SECTION  L  raooeflson,  and  the  commotions  and  reTolations 

On  aUoperaUona  and  effects  of  CooelouMess  f*»»^h  foUowcd  in  their  train ;  the  plunder, 

«  duphued  in  the  world  at  large.  ^^^  ""^  dentation  of  the  Romni  legions, 

'^   ^                                   ^  and  the  teiror  they  inspired  throughout  sur- 

This  Tile  afiecfcioa  may  he  conndered  as  rounding  nations;  the  dreadful  contests  b^- 
Ihe  fini  ditplay  which  was  made  in  our  tweenKomeandCarth|^^,knownby  thename 
world  of  sin  or  rehellion  against  God.  Our  of  the  Punic  Wars,  which  lasted  for  more  than 
first  parents  commenced  their  apostasy  from  forty-five  years,  and  in  which  millions  of  hu- 
Iheir  Maker  by  coveting  the  finit  of  <'  the  tree  man  beings  were  sacrificed  to  the  demon  of 
of  knowledge,*^  which  he  had  expressly  inter-  war;  the  slaughter  and  ravages  produced  by 
dieter'  under  the  highest  penalty.  Though  the  jealousy  and  ambiti<Mi  of  Cssar  and 
they  were  surrounded  by  the  munijieenee  of  Pompey ;  the  terrible  desolations  and  carnage 
the  Deity,  though  they  were  permitted  to  eat  produced  throughout  Asia  and  Africa  by 
of  ereiy  other  tree  in  the  garden  of  Eden,  and  Mahomet  and  his  ferocious  disciples,  while 
possessed  every  thing  that  was  pleasant  to  the  they  were  laying  waste,  cities  without  number, 
eye  and  delicious  to  the  taste — yet  they  dared  and  cutting  in  pieces  all  the  enemies  of  Is- 
to  put  £>rth  their  hands  to  the  forbidden  fruit,  lambm ;  the  commotions,  assassinations,  mur- 
firom  the  covetous  propensity  of  enjoying  what  ders,  and  contests  which  happened  daring  the 
was  not  their  own,  and  the  ambiiiotts  desire  reign  of  the  Roman  Emperors ;  the  pUlage 
of  being  **  like  the  gods,  and  knowing  good  of  Rome  by  the  barbarous  Akaric,  when  the 
and  evil'.''  This  covetous  and  ambitious  act  streets  and  houses  were  deluged  with  blood, 
**  brought  deaA  into  the  world  and  all  our  the  buildings  enveloped  in  flames,  the  mono- 
woe,"  and  was  the  prelude  and  forerunner  of  ments  of  ancient  grandeur  overturned,  and 
all  those  devastations  and  miseries  which  ava^  the  soldiery  raged  and  ravaged  with  all  the 
rioe  and  ambition  have  entailed  on  the  inha-  ferocity  of  infernal  demons ;  the  irruption  of 
bitants  of  the  world.  We  have  reason  to  the  Goths  and  Vandals,  who  rushed  like  a 
believe,  that  this  woful  propensity,  in  con-  torrent  into  the  Roman  Empire,  who  respected 
junction  with  ambition,  with  which  it  is  in-  neither  rank,  age  nor  sex,  who  coveted  the 
aeporably  connected,  in  one  shape  or  another,  earth  with  carnage,  and  whose  route  vras  uni- 
was  the  prindpal  cause  of  the  wickedness  formly  marked  with  desokition  and  with  blood ; 
which  abounded  in  the  world  before  the  flood,  the  incursions  of  the  Scythians,  who  rushed 
and  of  the  overwhelming  deluge  which  swept  with  irresistible  impulse  on  western  Europe, 
away  its  inhabitants.  For  we  are  told,  that  •  exterminating  the  inhabitants  wherever  they 
**  the  earth  was  filled  vrith  violence" — plainly  c»me,  and  threatening  almost  total  destructiim 
intimating,  that  vrars  and  devastations  were  to  the  human  race ;  the  ravages  of  Jenghis 
every  where  carried  on — that  a  system  of  ra-  Khan,  the  most  bloody  conqueror  that  ever 
pine  and  plunder  universally  prevailed — that  existed,  who,  in  twenty-two  years,  destroyed 
the  strong  and  powerful  forcibly  seized  the  fifteen  millions  of  human  beings,  and  tians- 
posscssions  of  the  weak — that  the  poor  and  formed  their  countries  into  hideous  deserts ; 
needy  were  robbed  and  oppressed — that  cities  the  mad  expeditions  of  the  Crusaders,  who 
were  demolished,  fields  and  vineyards  laid  went  forth  by  millions  along  the  eastern  parts 
waste,  and  the  ploughshare  of  destruction  of  Europe,  breathing  out  threatenings  and 
driven  through  every  land.  slaughter  against  the  inhabitants  of  Asia ;  the 

The  whole  history  of  the  world,  since  that  ferocious  and  fiendlike  wars  of  the  Turks 

period,  may  be  considered  as  little  else  than  against  Christian  nations— -these,  and  then* 

a  rav<rfting  detail  of  the  operations  of  covet-  sands  of  similar  scenes  of  atrocity  and  plun* 

onsneas  and  ambition,  and  of  the  direful  effects  der  which  have  entailed  misery  and  destruction 

they  have  prodooed  on  the  destinies  of  man-  on  hundreds  of  millions  of  the  human  race, 

kind.    The  oppressions  which  Babylon  and  are  to  be  attributed  to  the  insatiable  Inst  of 

Aspfria  exerrued  over  the  Jews  and  neigh-  covetoosnen,  when  pandering  to  the  pur- 

bearing  nations,  the  plundering  of  the  saored  poses  of  ambition  and  worldly  aggrandize- 

vwsihi  which  belonged  to  the  temple  of  Jeho-  ment 

▼•h;  the  mad  expedition  of  Xerxes  against  In  the  wars  of  modem  times,  and  in  the 

Ae  Grecians,  with  his  numerous  fleets  and  numerous  expeditions  which  have  been  an- 

•mries,  and  the  slaughters  and  devastations  dcrtaken  for  the  discovery  and  jcolonization  of 

they  produeed ;  the  boundless  ambition  of  new  countries,  the  same  avaricious  principles 

Alexander,  his  cruelties  and  injustice,  his  have  been  almost  uniformly  displayed.    No 

doming  of  dtiea,  plundering  of  palaces  and  sooner  had  Columbus  discovered  a  portion  of 

Ismples!,  and  the  destruction  of  thousands  and  Uie  Western  World  th^n  the  cursed  hte  of 

Mjniniifl  by  his  conquering  armies,  while  en-  gM  began  to  absorb  the  whole  attention  of 

fll^ed  in  the  mad  pursuit  qf  universal  empire;  his  foll^ers.     No  desire  to  confer  benefits 

Kentrocttiesand  murders  comndtted  by  his  on  the  natives,  who  almost  adored   thero» 
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teems  ever  to  Kave  entered  their  breasli ;  bat,  while  the  ofBoera  distributed  into  diflererit 
OD  the  other  hand,  they  displayed  every  spe-  provinces,  faithfully  imitated  their  aTazidoui 
CMS  of  perfidy,  inhumanity,  and  injustice ;  commander  in  all  his  excesses  and  barbarities, 
and  inflicted  every  kind  of  cruelty  on  the  In-  In  the  siege  of  Mexico  alone,  no  leas  than  a 
dians,  if  they  could  but  extort  from  them  the  hundred  Uiousand  of  the  natives  fell  by  the 
golden  treasures  they  .possessed.  As  if  the  sword,  besides  those  who  perished  by  famine 
aoquisitinn  of  gold  had  been  the  great  end  of  and  other  causes  connected  with  war&re. 
human  existence,  their  whole  fiiculties  and  And  all  these  revolting  scenes  vrere  produced 
exertions  were  directed  to  this  object  They  in  violation  of  every  moral  principle,  merely 
went  from  one  part  of  the  island  on  which  to  gratify  the  unbounded  desires  of  sordid 
they  had  landed  to  another ;  they  sailed  east-  minds  for  the  unsatisfying  treasures  of  gold 
ward  and  westward,  and  fit>m  one  island  to  and  silver.  And  while  they  had  tiie  efTronteiy 
another ;  and  wherever  they  went,  their  sole  and  impiety  to  elevate  the  standard  of  the 
inquiry  was  for  the  mountains  and  vales  CroaSf  and  to  implore  the  God  of  armies  to 
where  gold  was  to  be  obtained.  The  island  assist  them  in  their  conquests,  no  means  were 
Hispaniola  was  the  earliest  settlement  of  the  ever  used  to  meliorate  either  the  physical  or 
Spaniards  in  the  New  World,  on  account  of  moral  condition  of  those  whom  they  had  so 
the  quantity  of  gold  it  supplied.  They  forced  cruelly  plundered.  But  God,  whose  laws 
its  inhabitants,  as  so  many  slaves,  to  dig  this  they  had  so  wantonly  violated,  caused  them 
object  of  their  avarice  out  of  the  bowels  of  to  suffiir  a  just  retribution,  as  a  puntsbment 
the  eaith,and  when  the  source  of  it  was  dried  for  their  enormities  and  their  avaricious  de* 
up,  they  exterminated  the  natives  by  a  series  sires.  For  numbers  of  them  were  butchered 
of  barbarities  more  shocking  than  ever  before  by  the  enraged  Mexicans  in  thetr  retreat  from 
disgraced  the  history  of  man.  Of  «two  mil-  the  capital,  and  those  who  were  taken  alive 
lions  of  inhabitants  which  the  island  con-  were  carried  off  in  triumph  to  the  temples 
tained  when  discovered  by  Columbus  in  1492,  and  sacrificed  with  all  the  cruelties  which  re- 
scaroely  150  were  alive  in  1545,  only  about  venge  could  invent,  to  the  god  of  war,— 
fifty  years  afterwards.  The  conquest  of  Mexico  while  their  companions,  at  a  distance,  heard 
by  Cortex  and  his  followers,  impelled  by  an  their  dismal  screams  and  piteous  lamentations, 
insatiable  lust  for  gold,  was  accompanied  with  Many  of  them  so  overloaded  themselves  with 
horrors,  atrocities  and  slaughters  more  dread-  bars  of  gold  as  retarded  their  flight,  so  thai 
ful  and  revolting  than  almost  any  other  scenes  they  fled  ignominiously,  the  victims  of  their 
recorded  in  the  annals  of  our  race.  To  pre-  abominable  avarice,  and  a  great  part  of  the 
pare  the  way  for  enjoying  the  plunder  diey  gold  and  treasures  they  expected  from  their 
had  in  view,  the  unof&nding  Indians  were  conquests,  was  commanded  by  their  enemies 
butchered  by  thousands,  and  their  towns  laid  to  be  thrown  into  the  lake.  Such  are  the 
in  ruins.  Throughout  the  whole  of  their  e&cts  of  the  operation  of  that  detestable  pa»- 
progress,  their  route  was  marked  with  perfidy,  sion  which  has  so  long  degraded  the  character 
mjustice,  carnage,  and  deeds  of  atrocious  of  man,  and  which  tramples  under  foot  every 
cruelty.  Ou  one  occasion,  60  Caciques  or  principle  of  virtue,  and  every  dictate  of  justice 
leaden  of  the  Mexican  empire,  and  400  no-  and  humanity. 

bles,  were  burned  alive  vrith  the  utmost  cool-  The  same  atrocities  were  committed,  and 
ness  and  deliberation,  and,  to  complete  the  the  same  execrable  propensities  displayed  in 
horrors  of  the  scene,  the  children  and  rela-  the  expedition  of  Pizarro  and  his  followers 
tions  of  the  wretched  victims  were  assembled  for  the  conquest  of  Peru.  In  order  to  glut 
and  compelled  to  be  spectators  of  their  dying  their  avarice  for  plundering  the  golden  trea- 
agonies.  On  another  occasion,  when  the  in-  sures  of  this  country,  the  basest  treachery,  and 
habitants  of  the  city  of  Mexico  were  celebrat-  the  most  cold-blooded  cruelties,  were  exer^ 
iiig  a  festival,  and  all  the  people,  particularly  cised.  Under  profession  of  amity,  they  seized 
the  nobles,  were  dressed  in  their  ncheet  deco-  upon  the  Jnca  or  emperor  of  the  country,  who 
rations, — under  the  pretence  of  an  intended  had  received  them  in  a  friendly  manner,  and 
conspiracy,  the  Spaniards,  in  order  to  glut  had  conmianded  his  attendants  to  ofier  the 
thieir  avarice,  fell  upon  the  unthinking  Mexi-  strangers  no  injury ;  and  butchered,  with  de* 
cans,  slaughtered  2000  of  the  nobles,  and  liberate  and  unrelenting  fury,  above  4000  of 
stripped  their  dead  bodies  of  all  their  valuable  his  attendants,  who  never  oflered  the  least 
ornaments.  Every  right  was  violated  which  resistaiice ;  after  which  they  passed  the  night 
is  generally  held  sacred  even  by  hostile  na-  in  the  most  extravagant  exultation,  at  the 
tions.  On  every  trivial  occasion  the  Indians  greatness  of  the  plunder  they  had  acquired 
were  massacred  in  great  numbers,  their  lands  from  the  bodies  of  the  slain.  The  Inca,  in 
apportioned  among  the  Spaniards,  the  Inha-  order  to  regain  his  liberty,  promised  them  as 
bitants  reduced  to  slaves,  and  forced  to  work  many  vessels  of  gold  as  would  fill  an  apart- 
without  payment  at  all  their  pnUie  works,  ment  twenty-two  feet  long,  sixteen  wide,  and 
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:  and  after  baTuig  despatdied  ine»-  maatera— •  traffic  wliidi  has  produoed 
aengcn  throogfaout  hia  kingdom  to  ooOect  the  and    maasaiaea    of  every  deacripdon,   torn 
promised  treaaniea,  he  had  fblfilled  hia  en-  asunder  the  most  endearing  ties,  tremplad 
gagement — they  not  long  after,  under  the  most  under  foot  eveiy  dictate  of  justice  and  h«- 
lidicuIoDS  pretences,  condemned  him  to  be   manity,  transformed  civilized  men  into  infernal 
burned  alive.    The  booty  they  obtained  by   fields,  and  embodied  in  it  whatever  has  been 
such  atrodoufl  deeds,  amounted  to  more  than  feared  or  imagined  in  the  cup  of  human  woe. 
two  millions  of  pounds  steriing.  .The  day  ap-  Yet  this  infernal  traffic  has  been  encountged 
pointed  for  the  partition  of  this  enonnous  sum  and  carried  on  by  men  who  make  high  pv^ 
was  the  festival  of  Bt  James,  the  patron  saint  tensions  of  their  improvement  in  sdenoe  and 
of  Spain ;  and  although  assembled  to  divide  dvilization ;  by  Suie$  diat,  vrith  the  most 
the  spoils  of  an  innocent  people,  procured  by  glaring  inconsistency,  boast  of  the  libartise 
deceit,  extortion,  and  cruelty,  ihey  had  the  tiiey  l^ve  acquired  above  all  other  nations; 
impiety  and  aodadty  to  commence  the  trans-  by  Roman  Ponti&  who  pretend  to  be  Chiist^s 
action  with  a  solemn  invocation  of  the  name  vicegerents  on  earth ;  by  thousands  who  pn^ 
<^  God,  as  if  they  had  expected  the  benedio-  fees  the  greatest  leal  for  the  interests  of  Re* 
tion  of  Heaven  in  distributing  those  wages  Ugion,  and  who  would  consider  themselves  as 
of  iniquity.    Such  was  the  commencement  scandalized  and  insulted,  were  vre  to  reftm 
and  such  the  progress  of  the  expedition  by  them  the  name  of  CkrUHau — and  aU  for  the 
which  the  empire  of  Peru  was  subjugated  to  purpose  of  glutting  their  insatiable  lust  of 
the  dominion  of  Spain.    A  eunt  has  rested   avarice,  at  the  expense  of  the  Mood  snd  sof^ 
upon  the  wealth  which  was  thus  procuied ;  ferings  of  their  fellow  men.    Eariy  in  the 
and  the  nation  that  sanctioned  sudi  injustice    15th  century,  the  Portuguese,  under  the  ao- 
aiid  atrodtica,  has,  in  the  just  providence  of   thority  of  the  Pope,  explored  the  Afincan 
God,  suffered  the   punishment   due    to  its  coast,  planted  colonies,  and  reduced  the  Afil- 
crudties  and  avaike.    Instead  of  being  en-  cans  to  slavery.    The  decrees  of  five  sucoe^ 
liched  by  such  treasures,  it  has  been  impover-  sive  Roman  PontifBi  **  granted,  conveyed,  sad 
isbed.    Thai  very  wealth  which  its  inhabi-   confirmed  to  ttie  most  feithfiil  king  [of  Pait»> 
tants  so  ardently  dedred,  and  for  the  acquis!-   gal],  a  right  to  appropriate  the  kingdoms^ 
tion  of  which  tiiey  violated  every  principle  goods,  and  possessions  cf  all  infidels,  wherever 
of  religion  and  morality,  laid  the  foundatian   to  be  found,  to  reduce  thete  peraona  to  per- 
of  Spamsh  indolence,  checked  the  increase  of  petual  ilaocry,  or  destroy  mem  from  the 
population,  prevented  the  exertions  of  industry  earth,**  far  the  declared  purpose  "  of  bringing 
in  the  improvement  of  agriculture,  manufiu>   Uie  Lord's  sheep  into  -one  Dominican  fold 
turea,  and  commerce,  which  are  the  only  true   under  one  Universal    Pastor."    By  whon^ 
source^  of  wealth,  and  has   reduced   their  then,  was  this  atrocious  commerce  opened, 
ooontry  from  one  of  the  most  powerfiil  and  and  by  whom  has  it  been  so  long  and  ardently 
wealthy  of  European  kingdoms,  to  a  state  of   pursued  1     By  the    subjects  of  their  Mosi 
comparative  poverty.    The  wars  which  have,   Faithful,  moat  CathoUe,  and  moat  ChrUHan 
of  late  yeaxs,  been  carried  on  m  that  country.   Majestic,  Defendera  of  the  Faith  ;  by  Bru 
and  in  its  former  colonies,  and  the  commotions  tish  subjects,  who  have  only  lately  been  forced 
and  ■"•— ariw  which  are  at  this  moment  tak-  to  abend<m  h,  and  by  the  citizens  of  the  Moat 
ing  place,  may  be  considered  as  part  of  the   RepubHcan  States,  with  the  sanction  of  his 
punishment  for  national  ofifences,  inflicted  by  houness  the  Pope.  It  has  been  calculated  thal^ 
Him  who  "  visits  the  iniquities  of  the  fethera  in  this  accursed  traffic,  eight  millions  of  slavea 
upon  the  children  to  the  third  and  fourth  have  been  shipped  in  Afiica  for  the  West 
generation" — thus  by  a  kind  of  retributive   India  Islands  and  the  United  States,  ten  md- 
jnstioe,  avenging  the  many  innocent  nations   lions  for  South  America,  and  two  milfione 
which  were  ravaged  by  their  fora&tfaera  on  have  been  taken  and  held  in  slavery  in  Afiica; 
the  continent  of  America.  in  all,  about  twenty  millions  of  negroes  11^ 

Another  mode  in  which  Covetousness  hss  have  been  consigned  either  to  bondage  or  to 
£splayed  its  malignity  is,  the  traffic  in  alaoea.  death.*  Reckoning  the  value  of  each  slave 
Among  the  drcumstanoes  connected  with  at  £40  Sterling,  this  horrid  trade  has  aeciH 
thb  trade,  are  found  whatever  is  dark  in  mutated  for  its  unprincipled  abettors,  the 
treachoy,  odious  in  cruelty,  or  horrible  in  enormous  sum  of  £800,000,000,  a  sum  whidk 
war^-^iriiatever  afflicts  the  body  or  degrades  would  be  nearly  sufikient  for  efiecting  the 
and  tortures  the  souL  It  is  a  traffic  which  physical  and  moral  renovation  of  our  world; 
has  sufbeated  thousands  of  human  beings  in  but  the  greater  part  of  which,  we  have  too 
the  cells  of  a  floating  dungeon,  plunged  ten  much  reason  to  believe,  has  been  wasted  ift 
thoosanda  into  a  watery  grave,  and  doomed  luxury  and  debauchery. 
the  sonrivon  to  long  yeare  of  captivity  aiid  ^  ^^  o„,,y.,  a^j^  ^  A.hmam"  !»•••  M 
aonow,  wider  the  laah   of  relentless  tasfe-   Printed  m  WaahlDgtoD,  in  I8M.    ^    '^* 
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I  hare  statad  these  mote  •trodous  acta  of  verim  aubsonrient  to  the  happineas  and  ini* 
aTaiioe,  for  the  purpose  of  ahowiog  to  what  a  proTemeDt  of  unenlightened  tribes ;  we  hare 
pitch  of  wickedness  and  barbarity  the  prind-  sent  out  expeditions  to  deprive  them  of  the 
pie  of  ooTctousness  will  lead  its  Totaries  when  property  which  God  and  nature  had  giren 
no  human  laws  or  prudential  considerations  them,  to  massacre  and  to  hunt  them  as  wild 
interfere  to  obstruct  its  progress.  Men  are  beasts  from  the  face  of  the  earth,  for  the  por- 
apt  to  imagine,  that  the  occasional  indulgence  pose  of  acquiring  plunder,  and  gratifying  oar 
in  covetottsnoss,  in  respect  to  little  things,  can  avaridous  desires.  And  when  we  have  thus 
produce  no  great  harm,  when  actions  directly  laid  the  foundation  of  our  colonies  in  avarice 
criminal  are  not  resorted  to  for  its  gratifica-  and  injusdoe,  we  have  next  oppfessed  theii 
timi, — that  to  take  a  quarter  of  an  ounce  from  inhabitants  by  arbitrary  enactments  and  exoi^ 
a  pound  of  sugar,  in  inch  from  a  yard  of  bitant  taxes,  which  have  frequently  led  ta 
print,  a  '*  remnant*'  from  a  suit  of  dothes,*-  protracted  and  expensive  wars,  in  which  our 
to  ask  more  than  the  fitir  value  for  an  article  treasures,  acquired  by  injustice  and  oppression, 
of  merchandixe,  to  withhold  a  few  pence  or  have  been  wasted,  our  previous  riches  and  proa- 
ahiilinga  from  a  philanthropic  institution,  or  parity  diminished,  and  our  finances  sometimes 
to  desire  the  weal&  of  others  which  we  cannot  brought  to  the  verge  of  ruin.  It  is  thus  that  the 
by  fair  means  obtain,  must  be  faults  of  trivial  Governor  of  the  world  frequently  punishes  the 
considemtion,  and  can  produce  little  injuiy  to  crime  of  avarice,  by  forcing  it  again  to  disgorge 
general  society.  But  such  persons  ought  to  those  riches  which  were  unjustly  acquired,  and 
consider,  that  the  very  game  principle  which  to  make  nations  perodve,  if  they  have  any 
operates  in  such  cases,  if  kft  to  ite  awn  na»  moral  peroeptbns,  their  sin  in  their  punish^ 
liee  energies,  and  to  operate  without  control  ment  Hence  when  the  British  roused  the  in* 
from  the  force  of  human  laws,  would  lead  to  dignation  of  their  American  Colonists,  by  their 
all  the  atrocities  and  soeoes  of  horror  to  which  drapotie  enactmenta  and  oppressive  taxations, 
we  have  now  alluded,  and  would,  ere  long,  a  desolating  and  unnatural  war  ensued,  which 
transform  the  world  into  a  field  of  plunder,  an  cost  Britain  not  only  many  thousands  of  val- 
immense  charoel  house,  and  a  habitation  of  uable  lives,  (about  two  hundred  thousand  in 
demons.  Were  its  influence  universal,  it  all)  but  no  less  than  £139,000,000 ;  a  sum 
would  destroy  the  happiness  of  rational  beings,  hi  g^reater  than  had  ever  been  acquired  firom 
subvert  the  moral  order  of  intelligent  agents,  the  possession  of  these  odonies,  and  which 
both  in  heaven  and  on  earth,  and  even  sap  the  might  have  suflioed  to  transform  Britain  into 
foundations  of  the  throne  of  the  EtomaL  a  terrestrial  paradise,  and  to  establish  churchea 
Hence,  it  is  described  in  Scripture  as  **  thi  and  seminaries  to  ^e  utmost  extent,  for  the 
BOOT  or  ALL  avii.,"  and  designated  by  the  difiusion  of  knowledge  and  religion  among  all 
term  idolatbt  ;  a  crime  which,  above  all  dasses  of  the  inhabitants.  « 

others,  has  a  tendency  to  degrade  the  diarac*  There  would  be  no  end  to  the  illustratioiis 
ter  of  man,  and  to  subvert  the  relations  in  of  the  operation  of  oovetoosness,  as  di^Iayed 
which  he  stands  to  his  fellow  creatures,  and  on  the  general  theatre  of  the  world,  were  wa 
to  his  Creator— which  includes  in  it  a  com*  to  enter  into  particulars.  The  baibarous  prao- 
prehendve  summary  of  wickedness,  pride,  tioea  connected  with  piracy,  or  the  plundering 
fidsehood,  malignity,  rebelli<m,  hatred  of  moral  of  vessels  at  sea,  aiid  the  deeds  of  videnoe 
excellence,  and  the  basest  ingratitude  towards  and  atrodty  which  ^arates  have  committed ; 
him  <*in  whom  we  live,  and  move,  and  have  the  robberies  and  depredations  whidi  have 
our  bdi&g."  been  perpetrated  by  land,  and  the  horrid  mor- 

Bendes  the  more  barbarous  aote  of  plunder  ders  which  have  been  committed  by  lawless 
to  which  I  have  adverted,  there  are  innumer*  banditti  in  pursuit  of  spoil ;  the  cruelties  ex« 
able  other  acta  in  the  conduct  of  nations  and  erased  by  Turkish  Bashawa  and  Moorish 
societies,  flowing  firom  the  same  prindple.  Emperors,  in  squeezing  from  their  subjecte 
which  are  every  day  committed  without  a  exorbitant  texes;  the  plundering  of  caravans 
blush  at  their  enormity  and  injustice*  Almost  in  the  desert  by  wandering  Arabs;  the  savage 
the  whole  of  our  cdonizatioa  system  has  been  practices  of  a  set  of  men  denommated  wreck* 
commenced  and  carried  on  firom  a  prindple  er»  /  the  perfidy  and  perjuries  of  spies  and 
of  avarice;  when  the  rights  of  independent  informers,  in  convicting  the  innocent  of  crimes 
tribes  have  been«  invaded,  and  their  territories  in  the  hope  of  reward ;  the  trepanning  of 
wrested  from  them  without  an  adequate  com-  soldiers  and  the  impressment  of  seamen ;  the 
pensation.  Whether  we  go  to  America  or  secret  murders  committed  on  friends  and  xela> 
Africa,  the  West  Indies  or  Hindostan,  or  tives  in  hopes  of  obtaining  an  inheritance;  the 
wherever  cdoniea  have  been  established  by  treachery  of  executors  and  lawyers  in  betray* 
European  nations,  we  shall  find  numerous  ing  their  trusts,  in  order  to  fill  their  oofleni ; 
exemplifications  of  the  truth  of  this  position,  the  firauds  of  puUic  oflloers  in  conducting  the 
Instead  of  rendering  our  geographical  disco-  afiairs  of  governments,  the  embeBling  of  pnl^ 
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ficmoiMy  by  don  corpontioiMfiir  the  pmpose  inTent    Some  were  slain  by  the  tword,  tome 

af  nlfiahneas  and  aeiuuality ;  the  opprearioiie  were  whipped  and  scourged,  after  the  cruel 

which,  in  almost  every  nation,  have  been  ex-  manner  <^  the   Romans,  and  othen  were 

erdsed  by  nnprindpled  and  ayaridons  men,  roasted  in  the  flames.    Some  were  stabbed 

on  the  poor  and  destitate,  the  widow  and  the  with  forks  of  iron,  some  nailed  to  a  crosi. 

orphan ;  these,  and  hondredsof  similar  modes  some  torn  by  wild  beasts,  and  others  drowned 

in  which  avarice  is  displayed,  would  leqaire  in  ^  sea,  or  stoned  to  death ';  some  starved 

▼olmaes  to  describe  and  record  the  revdting  with  hanger  or  killed  with  cold-;  some  had 

details.  their  hands  and  tongues  dissevered  from  their 

S'PCmON'  IT  bodies,  and  others  were  wrapt  in  combustible 

garmenti^  and  fire  set  to  them  when  evening 
On  the  effects  of  eovetoumesa,  and  the  num"  came  on,  that  they  might  serve  like  torches  to 
fur  in  whuHi  it  has  displayed  itself  among  dispel  the  darkness  of  the  night  Hicrome, 
Mose  tc^Ao  acknoufledge  the  authority  of  m  his  epistle  to  Gromatius,  observes,— **  There 
ChriMtianiiy,  and  profeae  to  submit  to  U9  isnodaym  the  whole  year  to  which  the  num. 
dictates.  ber  of  five  thousand  martyrs  cannot  be  ascribed. 
When  the  leading  fitcts  and  doctrines  of  except  only  the  first  day  of  January ."  So  that 
Christianity  were  first  poblidy  proclaimed  on  every  year  no  leas  than  one  million,  eight 
the  day  of  Pentecost,  those  who  were  con-  hundred  and  twenty  thousand  Christians 
verted  to  the  fidth  imbibed  its  heavenly  spirit,  must  have  perished  firom  the  earth  by  the  in- 
and  acted  according  to  its  holy  requisitions,  fiiction  of  such  demoniacal  punishments,-— 
lliis  was  particularly  manifested  in  their  noble  end  all  to  glut  the  avarice  and  revenge  of 
indi&rence  to  earthly  possesnons,  and  thdr  Pagan  prints  and  rulers.  Yet  the  number 
anxious  desire  to  consecrate  the  wealth  which  of  those  men  **  of  whom  the  world  was  not 
God  had  given  them  to  purposes  of  Christian  worthy,"  still  continued  to  increase  through- 
beneficence.  So  great  was  their  admiration  out  every  province  of  the  Roman  empire, 
of  the  love  of  God,and  the  riches  of  his  grace.  They  magnanimously  looked  down  on  all  the 
and  so  elevated  thdr  hopes  of  heavenly  feUdty,  wealth  and  splendour  of  this  passing  scene  as 
that  they  looked  down  with  a  becoming  con-  unworthy  to  be  compared  with  the  glory 
tempt  on  woildly  treasures,  except  in  so  fiv  which  was  about  to  be  revealed.  **  They 
ae  tfiey  were  subservient  to  the  purposes  of  counted  all  things  as  dung  in  comparison  of 
benevolence,  and  to  the  promoting  of  the  inter-  the  excellent  knowledge  of  Christ,  for  whom 
ests  of  the  Redeemer's  kingdom.  For,  we  are  they  had  sufiered  the  loss  of  all  things;  they 
told,  that  **  all  that  believed,'*  being  insptred  knew  in  whom  they  bad  believed,"  and  "  chose 
with  mutoal  love  and  aflbction  foft  <»ch  other,  rather  to  su£fer  affliction  with  the  people  of 
— «<had  alV  things  common."  Nay,  to  such  God  than  to  enjoy  the  pleasures  of  sin  for  a 
■n  extent  did  tUs  graeroua  prindple  prevail  season,  esteeming  the  reproach  of  Christ 
tiiat  they  who  had  estates  or  other  valuable  greater  riches  than  the  treasures  of  earth,  and 
elfecti,  "  sold  their  posseswons  and  goods,  and  having  respect  to  the  recompense  of  reward." 
parted  them  to  all  men  as  every  one  had  need."  How  many  members  of  the  Christian  church 
lliia  Christian  liberality  and  heroic  indifier-  should  we  have  in  modem  times,  were  they 
enee  to  theworid  continued  to  distinguish  the  dl  exposed  to  such  persecutions  and  tribulsk- 
fiillowen  of  Jesus,  in  a  greater  or  lea  degree,  tiona !  Were  all  profesdng  Christians  ani- 
daring  the  first  two  centuries  of  the  Christian  mated  with  such  heaventy  principles  and 
era.  For  the  sake  of  Him  who  had  "  redeem-  afiections  as  distinguished  the  primitive  saints 
ed  tfasBi  with  hu  Mood,"  and  brought  them  and  martyrs,  there  would  be  little  need  to 
<*  from  daikness  to  marveUous  light,"  they  write  an  Essay  on  the  evils  of  Covetousness. 
chetrfuJIy  parted  with  houses  and  lands,  and  or  to  enfinoe  the  duty  of  a  noble  and  didnter- 
bictiuen  and  sisters,  and  subjected  theoiselvee  ested  liberality  on  the  members  of  the  vinble 
to  dbe  severest  persecutions,  that  they  might  church.  But,  alas !  the  gold  has  become  dim, 
oblsin  "a  better  resurrection,"  and  an  **  incor-  and  the  most  fine  gold  has  changed !  The 
ni|dble  inheritance."  They  vrere  admonidied  great  majority  of  those  called  ChristianSf  m 
beferehand  that  they  were  to  be  "  betrayed  by  our  times,  can  scarcely  be  distinguished,  in 
tnendi  and  brethren  and  kinsfdk,  accused  be-  Aeir  dispodtions  and  conduct,  from  dvilheed 
fine  rulers  and  kings,  and  hated  of  all  men  ibr  Pagans,  and  the  professed  men  of  the  world, 
Ills  name's  sake."  And  these  premonitions  **  whose  god  is  their  belly,"  who  glory  in  thdr 
were  fafly  redized  in  the  experience  of  all  wedth,  and  **  who  mind  earthly  things." 
who  professed  an  adherence  to  <<  the  testimony  When  th^  Christian  church  began  to  eii|oy 
of  Jeaua."  t  the  instigation  of  the  heathen  flie  ftvoor  of  woridly  men,  it  was  not  long 
priaats  and  emperors,  every  species  of  con-  before  many  of  its  members  began  to  imbibe 
tumaly  and  crodty  was  inflietod  which  the  a  woddly  spirit  As  the  wedth  and  honoura 
wicked  ingenuity  of  our  feUcn  natoze  could  conferred  on  the  diurch  increased,  the  heai- 
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vmily  aeal  of  its  votaries  diminidied,  and  a  eumbenta.  Franda  and  abqaes  of  ewry  de« 
apirit  of  CovdouMeas,  and  a  desire  for  worldly  acriplion  were  practised ;  legends  were  forged, 
faonoors  and  distinctions,  began  to  prevail  lying  wonders  invented,  and  all  the  resooroet 
.ihroaghout  all  the  official  departments  eon-  of  iU>le  and  forgery  exhanated,  to  oelebmte 
nected  with  Christian  worship  and  instrao-  exploits  which  had  never  been  perfonned* 
tion.  Even  so  early  as  the  third  century.  Skulls  and  jaw-bones,  legs  and  arnis,wera 
this  melancholy  change  began  to  appear,  par-  collected  under  pretence  of  being  the  relics 
ticularly  in  the  contesta  of  the  Bishops  for  of  ^  primitive  martyrs,  and  deposited  in 
power  and  pre-eminence,  and  for  worldly  churches  in  order  to  procure  the  ridi  presenti 
splendour  and  magnificence.  Though  a  con-  of  wealthy  supplicants,  who  flocked  to  £hem 
■derable  number  oi  them  continaed  to  exhibit  for  deliverance  under  aiBiction  and  dangers, 
to  the  world  illastrious  examples  of  primitive  Marriages,  wills,  contracts,  the  interesto.  of 
piety  and  virtue,  yet  <*many  of  them  were  ftmilies  and  of  courts,  the  circumstances  con- 
sunk  in  luxury  and  voluptuousness,  pufied  up  nected  with  the  living  and  the  dead,  were  all ' 
with  vanity,  arrogance  and  amotion,  pos-  converted  into  instruments  and  occasions  for 
sessed  with  a  spirit  of  contention  and  discord,  inereasmg  the  power  and  riches  of  the  church* 
and  addicted  to  many  other  vices,  that  cast  an  The  ignorance  and  superstition  which  tha 
undeserved  reproach  upon  the  holy  religion  corruptions  of  Christianity  had  introduced, 
of  which  they  were  the  unworthy  ministers."*  were  dextroudy  improved  by  the  ecclesiaslical 
The  Bishops  assumed,  in  many  places,  a  rulers  to  fill  Uieir  confers,  and  to  drain  die 
princely  authority,  particularly  those  who  had  purses  of  the  deluded  multitude.  All  Ae 
the  greatest  number  of  churches  under  their  various  ranks  and  orders  of  the  clergy  had 
inspection,  and  who  presided  over  the  most  each  their  peculiar  mediod  of  fleecing  the 
opulent  assemblies.  **  They  appropriated  to  peof^,  and  increasing  their  revenues.  **  Tho 
their  evangelical  fimction,  the  splendid  en«  bishops,  when  they  wanted  money  for  their 
signs  of  temporal  majesty.  A  throne,  sur-  private  pleasures,  granted  to  their  flock  the 
rounded  with  miniBters,  exalted  above  his  power  of  purchasing  the  lenussion  of  the 
equals  the  servant  of  the  meek  and  humble  penalties  imposed  upon  tnsn^gressorB,  by  a 
Jesus,  and  sumptuous  garments  dazzled  the  sum  of  money  which  wis  to  be  applied  to 
eyes  and  the  minds  of  the  multitude  into  an  certain  religious  purposes,  or,  in  other  woids^ 
ignorant  veneration  for  their  arrogated  autfao-  they  published  htdulgenee»,  which  became 
rity.  The  example  of  the  bishops  was  ambi-  an  inexhaustible  source  of  opulence  to  &e 
tiously  imitated  by  the  presbyters,  who^  Episcopal  orders,  and  enabled  them  to  fonn 
neglecting  the  sacred  duties  of  their  station,  and  execute  the  most  difficult  schemes  for  the 
abandoned  themselves  to  the  indolence  and  enlargement  of  their  authority,  and  to  erect  a 
delicacy  of  an  effeminate  and  luxurious  life,  multitude  of  sacred  edifices  which  augmented 
The  deacons,  beholding  the  presbyters  thus  the  external  pomp  and  splendour  of  the  church, 
deserting  their  fimctions,  boldly  usurped  their  The  abboto  and  monks,  equally  covetous  and 
righto  and  privileges,  and  began  to  despise  ambitious,  had  recourse  to  other  methods  of 
those  lower  fimctions  and  employmento  which  enriching  their  convents.  They  carried  about 
they  had  hitherto  exercised  with  so  much  the  country  the  carcasses  and  relica  of  the 
humility  and  zeal,  and  the  eflecto  of  a  corrupt  saints,  in  solemn  procession,  and  permitted 
ambition  were  spread  through  every  rank  of  the  multitude  to  behold,  touch,  and  embrace 
the  sacred  order.**-]-  those  sacred  and  lucrative  remains,  at  certain 
Wherever  luxury,  ambition,  and  a  desire  fixed  prices.  By  this  rare&«how,  the  monastic 
for  worldly  splendour,  gain  ascendency  over  orders  often  gained  as  much  as  the  bishops 
tne  mind,  Avarice  follows  in  the  train  as  an  did  by  their  indulgences.''^  At  length  the 
tnaeparabk  concomitant  In  the  progress  of  Roman  Ponti£Gi  assumed  the  chief  power  over 
uie  corruptions  which  were  sfierwards  intro-  this  profitable  traffic,  and  **when  thewanta 
duoed  into  the  church,  this  degrading  passion  of  the  church  or  the  demon  of  avarice  prompted 
was  displayed,  with  shameless  effiontery,  in  them  to  lock  out  for  new  subsidies,  published 
all  ito  impious  and  demoralizing  effects.  The  not  only  a  universal,  but  a  plenary  letmssioQ 
rapaciousnesB  of  the  bishops  and  popes,  and  of  all  the  temporal  pains  and  penalties  which 
of  almost  every  order  of  ecclesiastics,  became  the  church  had  annexed  to  certain  transgree- 
excessive,  and  even  proverbial ;  and  they  did  sions."  ^  They  even  audaciously  usivped 
not  hesitate  to  employ  the  most  insidious  and  the  authority  which  belongs  to  God  alone^ 
sacrilegious  means  to  gratify  their  covetous  and  impiously  pretended  to  abolish  even  the 
propensities.  The  possessions  o^  the  church  punishmei^  which  are  reserved  in  a  future 
were  sold  to  the  highest  bidden,  or  tamed  state  for  the  workers  of  iniquity,  a  step  vriiich 
into  a  patrimony  for  the  bastards  of  the  in-  the  bishopa,  with  all  their  avarice  and  pie* 
•  Mo«h«im*i  Bccles.  Hist.  Ceatury  third.  mattptiaa,  had  never  once  ventured  to  take.§ 
t  {^oshelm.  %  Mosheim,  Gent.  13.  |  Ibid. 
(1^34) 
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It  was  by  the  eale  of  saeh  indulgeiioes  that  effixmtexy  in  aay  oonntrf  under  besvcn*  In 
Pope  Leo  X.  canied  forward  the  magnifioent  each  a  state  of  things  it  was  no  wonder  that 
itnietnre  of  8t  Peter's  church  at  Rome.  He  ignorance  prevailed,  that  nK>raUty  was  undsf* 
pnbtiAed  a  system  of  indnlgmces  suited  to  mined,  and  the  peculiar  doctrines  of  Chris* 
all  ranks  and  characters  of  men,  and  promised  tianity  thrown  into  the  shade  and  «itirely 
a  plenary  remission  to  all  who  ihould  contri-  overlooked.  The  public  worahip  of  the  Ddty 
bnte  their  money  to  the  fiirtheranoe  of  this  was  little  more  than  a  pompous  round  of 
and  other  ambitious  projects.  80  that  the  external  ceremonies  more  ads|)ted  to  daaafe 
foundationa  of  this  edifice,  which»has  been  so  the  eye  than  to  enlig^iten  the  understanding 
much  extolled,  were  laid,  and  its  snperstnio-  or  to  a&ct  the  heart  The  discourses  of  the 
tuie  reared,  by  means  the  most  impious  and  clergy  were  little  eke  than  fictitious  reports 
diabolical,  by  a  diplay  of  recUees  perfidy  and  of  miracles  and  prodigies,  insipid  iaUei^ 
jaatiable  avarice,  and  at  the  expense  of  under-  wretched  quibble  and  illiterate  jargon  which 
mining  the  whole  fabnc  of  Ghristianityy  and  deceived  the  multitude  instead  of  instructing 
usurping  the  prerogatives  of  the  King  of  them.  The  authority  of  the  holy  mother 
heaven.  To  such  a  pitch  was  this  daring  church,  the  obligation  of  obedience  to  her 
impiety  earned,  that  indulgences  were  &rmed  deciaioM^  the  virtues  and  meriti  <^  the  saints^ 
out  to  the  highest  bidders,  who^  to  make  the  the  dignity  and  gloiy  of  the  blessed  viigin, 
best  of  their  bargains,  procured  the  aUest  and  the  efficacy  of  relics,  the  adorning  of  churches^ 
most  eloquent  praacben  to  extol  the  efiicai^,  the  endowing  of  monasteries,  the  utility  of 
and  enhance  die  value  of  such  vrarea.  A  indulgences,  and  the  burnings  of  puzgatmy, 
price,  on  a  graduated  scale,  was  set  upon  the  were  the  principal  subjects  on  wludi  the 
remission  of  sins,  of  eveiy  description,  not  clergy  dfwcainted,  and  which  employed  the 
even  excepting  the  most  horrid  crimes,  such  pens  of  eminent  doctors  of  dirinity,  because 
as  the  murder  of  a  fiither,  mother,  or  wtfe;  so  they  tended  to  fill  the  oofiEen  of  the  mother 
ttiat  for  mnety  livres,  or  a  few  ducats,  or  even  church  to  gratify  her  ambiliont  and  to  advanoa 
lor  half  a  guinea  of  EngUah  money,  a  pardon  her  tempoTBl  interests, 
might  be  procured  firom  the  **  Apostolic  Chan-  It  is  imposnble  to  ascertain,  with  any  de- 
oery,"  fi>r  crimea  which  all  civilized  nationa  gree  of  accuracy,  the  vast  sums  of  money 
punish  with  death.  The  raging  thirst  of  and  the  immense  property  which  for  ages 
dominion  which  consumed  the  Soman  Pon-  were  extorted  from  the  people  of  Christen- 
tifis,  prior  to  the  Keformatioo,  and  their  ano-  dom  fiir  each  unhallowed  and  sacrilegious  de- 
gant  endeavoun  to  oppress  ail  that  came  vices.  But  it  must  have  amounted  to  many 
within  the  reach  of  their  power,  were  aooom-  thousands  of  millions  of  pounds,  the  greater 
panied  vrith  the  most  impudent  and  insatiable  part  of  which  was  employed  for  the  purposes 
extortion.  ^^  All  the  ptovinces  of  Europe  of  devastation  and  carnage,  of  luxury  and  de- 
were  in  a  manner  drained  to  enrich  tluMe  bauchery,  and  £»  tyrannizing  over  tl^B  people^ 
fl^iostly  tyrants,  who  were  perpetually  gaping  whom  the  cleigy  had  reduced  to  poverty  and 
after  new  accessions  of  wealtl^  in  oilder  to  ignorance,  by  their  shameful  lioentiousnesB 
augment  the  number  of  their  fiiends,  and  the  and  unbounded  rapacity.  The  one-fifth  of 
stability  of  their  dominions ;  and  every  stcata-  the  wealth  thus  acquired,  had  it  been  spent 
gem  was  used  to  rob  the  subject  without  for  the  good  of  the  churdi,  as  was  impiously 
shocking  the  sovereign,  and  to  levy  taxes  pretendol,  might  have  been  sufficient  to  have 
under  the  specious  mark  of  religion."*  Such  dififused  the  knowledge  of  the  gospel  of  Christ 
was  the  Bhamelftsw  rapacity  which  then  pre-  over  eveiy  region  of  the  globe,  and  to  have 
vailed,  that  even  in  that  age  of  superstition  evangelized  every  portion  of  tlie  Pagan  world. 
and  servility,  the  eyes  of  all  ranks  began  to  Bnt,ala8f  it  was  wasted  in  promoting  schemes 
open  and  to  pereeive  the  vileneas  and  impiety  directly  opposed  to  the  principles  and  interests 
of  the  pretensions  of  the  ecclesiastical  onlera.  of  genuine  Christianity,  forming  one  striking 
Not  only  private  persons,  but  also  the  most  instance,  among  many,  of  the  incalculable 
powerful  princes  and  soverdgn  states  ex-  good  wluch  has  been  prevented,  and  the  nu- 
daimed  loudly  against  the  despotic  dominion  merous  evils  which  have  been  entailed  on  the 
of  the  Pootifib,tl^  fraud,  avarice  and  injustice  world  by  the  indulgence  of  Covetousness. 
that  prevailed  in  their  councils,  the  arrogance  The  Pope's  present  revenues  as  a  temporal 
and  extortion  of  their  legatee,  and  the  un-  prince,  ha^  been  calculated  to  amount  to  at 
bridled  licentiousness  and  rapacity  of  the  least  £1,000,000  sterling,  per  annum,  arising 
clsigy  and  monks  of  all  denominations,  till  at  chiefly  from  the  monopoly  of  com,  the  duties 
length  the  Refimnation  dawned  and  brought  on  wine  and  other  provisions.  Over  and 
to  %ht  a  scene  of  extortion  and  profligacy  above  these,  vast  sums  are  continually  flowing 
produced  by  the  lust  of  covetousness,  which  into  the  Papal  treasury  from  all  the  Roman 
had  never  before  been  ezhibtted  with  such  Catholic  countries,  for  di^penKations,  indul- 
*  MoshciM,  Csat.  IS.  genoes,  canonizations,  anna^  the  pallia,  the 
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tiiTestituref  of  buhops  and  archbishops,  and  by  fhe  plenitude  of  hia  Apostolic  power,  aU 

other  reaoorces.    It  is  oompated,  that  the  particular  rules  and  all  privileges  of  patrons, 

monks  and  regular  clergy,  who  are  absolutely  churches,  and  couTents.    On  pretence  of  re> 

at  the  Pope's  devotion,  do  not  amount  to  leas  medying  these  abuses,  Pope  Honorius,  in 

than  2,000,000  of  pereons,  dispersed  through  1236,  complaining  of  the  poverty  of  his  see 

all  the  Roman  Catholic  countries  to  assert  Us  as  the  source  of  all  grievances,  demanded 

aopremacy  over  princes,  and  to  promote  the  firom  every  cathedral  two  of  the  best  prebendi^ 

interest  of  that  church.    The  revenues  of  and  from  every  convent  two  monks'  portions, 

these  monks  do  not  fiUl  short  of  £200,000,000  to  be  set  apart  as  a  perpetual  and  settled  reve< 

sterling,  besides  the  casual  profits  arising  from  nue  of  the  papal  crown ;  but  all  men  being 

oflEerings,  and    the  people's  bounty  to  the  sensible  that  the  revenue  would  continue  for- 

church,  who  are  taught  that  their  salvation  ever,  his  demand  was  unanimously  rejected, 

depends  upon  this  Idnd  of  benevolence.    In  About  three  years  after,  the  Pope  demanded 

Spain  alone,  the  number  of  ecclesiastics,  in-  and  obtained  the  tenth  of  all  ecclesiastical  re- 

duding  the  parochial  clergy,  monks,  nuns,  venues,  which  he  levied  in  a  very  oppreanve 

syndics,  inquisitors,  dec.,  amounts  to  188,625.  manner,  requiring  payment  before  the  clergy 

'The  number  of  archbiahops  is  eight,  and  of  had  drawn  their  rents  or  tithes,  and  aending 

bishoprics,  forty-sn.    The  archbishop  of  To-  about  usurers  who  advanced  them  the  mon^ 

ledo  alone  has  a  revenue  which,  according  to  at  exorbitant  interest  In  the  year  1240,  Otho 

the  most  moderate  calculation,  amounts  to  the  legate,  having  in  vain  attempted  the  clergy 

£90,000  annually.  In  Portugal,  in  1782,  there  in  a  body,  obtained  separately,  by  intrigues 

were  reckoned   above  800,000  ecclesiastics  and  menaoea,  large  sums  from  the  prelates  and 

out  of  a  population  of  l«n  than  two  millions,  convents,  and  on  hia  departure,  is  said  to  have 

The  patriaroh  of  Lisbon  has  an  annual  reve-  carried  more  nloney  out  of  the  kingdom  than 

nue  of  £30,000,  and  the  revenue  of  the  Pa^  he  left  in  it    This  experiment  was  renewed 

triaichal  Church,  above  £1 14,000  sterling  after  four  years  with  success  by  Martin,  the 

Sit  annum.    It  is  stated  by  Mr.  Locke,  in  a  nundo,  who  brought  from  Rome  powers  of 

iaiy  of  hia  travels  when  on  the  Continent^  suspending  and  excommunicating  all  dergy- 

inaerted  in  Lord  King's  late  biography  of  that  men  that  refused  to  comply  with  his  demanda. 

iNostrious  philosopher,  that  the  expense  of  Meanwhile  all  the  chief  benefices  of  the  kings> 

the  ecdesiastical  establishment  of  fiance,  at  dom  were  bestowed  on  Italians;  non-residence 

the  period  in  which  he  resided  in  that  country,  and  pluralities  were  carried  to  an  enormous 

amounted  to  above  twenty-four  millions  of  height ;  Mansel,  the  king's  diaplain,  is  com* 

pounds  sterling.     What,  then,  must  have  puted  to  have  held  at  once  seven  hundred 

been  the  immense  treasures  of  wealth  col-  ecdesiastical  livings,  and  the  abuses  became 

leeted  by  the  extortions  of  the  Roman  pontiffii  ao  evident  as  to  be  palpable  to  the  btindneas 

and  bishops  prior  to  the  Reformation,  when  of  supemtition  itself."    ''The  benefices  of  the 

the  whole  of  the  European  nations  lay  proe-  Italian  dergy,  in  England,  were  estimated  at 

trate  at  their  feet,  and  were  subservient  to  the  amount  of  60,000  marics  a  year,  a  sum 

their  interests,— and  when  the  newly  disco*  which  exceeded  tiie  annual  revenue  of  the 

vered  countries  in  America  were  plundered  Crown  itself."    **  Pope  Innocent  exacted  the 

to  augment  their  revenues,  and  to  gratify  revenuesof  all  vacant  benefices,  the  twentieUi 

tfadr  unbounded  rapadty !    The  weal£  dius  of  all  ecclesiasttcal  revenues  without  excep- 

amaased,  might  have  been  almost  snflldent  tion,  the  third  of  such  as  exceeded  100  marks 

to  have  cultivated  every  region,  and  to  have  a  year,  and  the  half  of  such  as  were  possessed 

transformed  every  portion  of  the  globe  into  by  non-reddents.    He  daimed  the  goods  of 

an  earthly  paradise.  all  intestate  dergymen ;  he  pretended  a  right 

Even  in  Englandt  during  the  leign  of  Pa^  to  inherit  all  money  gotten  by  usury ;  he  levied 

pal  tyranny,  the  avarice  of  the  dergy  seems  benevolendes  upon  the  people ;  and  when  the 

to  have  risen  to  an  enormous  hd^t    Mr.  king  prohibited  these  exactions,  he  threatened 

Hume,  in  his  history  of  the  reign  of  Henry  to  pronounce  agunst  him  the  sentence  of  ex* 

IIL  of  England,  gives  the  following  descrip-  communication."    Such  was  the  boundleas 

tion : — "  Every  thing  was  become  venal  in  rapadty  of  the  Popes,  the  extravagant  ex- 

the  Romish  tribunals;  simony  w|s  openly  actions  they  enforced,  and  the  power  they 

practised;  no  fevours,  and  even  no  justice  wielded  to  gratify  thdr  avaridous  desires, 

could  be  obtained  without  a  bribe ;  the  lughest  There  is,  perhaps,  not  a  similar  instance  to  be 

bidder  was  sure  to  have  the  preference,  with-  found  in  die  history  of  man,  in  any  nation  oo 

out  r^;ard  either  to  the  merits  of  the  person  the  face  of  the  globe,  of  Covetousness,  under 

or  of  ti^e  cause ;  and  beddes  the  usual  per-  the  mask  of  religion,  so  impudent,  unbounded, 

▼ernons  of  rights  and  the  decision  of  contro-  and  extravagant 
vernes,  the  Pope  openly  assumed  an  absolute       There  is  a  certain  dass  of  persons  con* 

and  uncontrdled  authority  of  setting  aside,  nected  with  the  Romish  Churdi,  who  have 
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mon  amgant  and  rapadom,  than  al-  die  Craas  into  a  award  to  rerengo  dieir  pa^ 

any  other  daaa,  except  the  pcmtifii,  ticular  injuiiea;  hat  in  the  lelief  of  die  Ea- 

Bamely,  thoae  indiiridiiala  commonly  deaig-  peror,  who  waa  Tindicating    the  Chiktian 

nated  by  the  title  of  ''The  Pope'a  Nephew9^  frith,  they  could  not  find  ao  much  as  a  few 

An  Italian  writer  of  the  17th  century,  who  hundredB."    Onauchcircumatanceahemakca 

i|ipean  to  have  been  a  moderate  Catholic,  the  following  Temaiks:  ''The  infidels  langb, 

when  aketching  the  chancters  of  the  existing  and  the  heretios  rejoice  to  see  the  wealth  of 

cardinals,  and  the  Pope's  Nephews,  relates^  the  Church  so  irreligiously  doTonred,  while 

among  other  curious  and  melancholy  pieces  the  poor  Christian  weeps  at  their  merriment" 

of  history,  the  following  ctrcumstanoe :  "A  "  The  heat  and  paarion  which  the  Popes  show 

firiend  of  mine  had  the  curiosity  to  calculate  hourly  for  their  Nephews— 4o  gain  Prindpeli* 

the  money  that  has  been  given  to  the  Ne-  ties  finr  them,  to  bestow  pension  upon  pension 

phews,  and  he  began  at  the  year  1600,  and,  upon  them,  to  build  palace  upon  palace  for 

after  a  great  deal  of  pains,  he  found  issuing  them,  and  to  fiU  their  cofiers  widi  treasure  to 

from  the  treasunrof  the  church  above  aeoenty  the  brim,  is  that  which  cools  the  resolution  of 

fnilHona  of  double  ducats,*  all  delivered  into  the  zealousest  prince,  and  exasperates  the  in- 

the  hands  of  their  kindred :  And  this  ii  to  be  fidels  in  their  wicked  designs.    A  great  shame 

nndentood  of  visible  moneys ;  for  of  private  it  is,  indeed,  that  die  heretics  should  have 

and  invisible  sums,  there  may  perhaps  be  more  ground  to  accuse  the  Catholics,  than  the 

twenty  millions  more.    And  those  Romans  Catholic  has  to  impeach  the  heretic'*    I  shall 

that  are  within  the  town,  and  have  more  time  only  extract  foither  the  following  apostrophe 

to  cast  up  what  has  been  extorted  from  them,  of  the  author,  in  reference  to  this  subject: 

if  they  would  take  the  pains  to  examine  it  "  Oh  God !  to  what  purpose  will  they  keep  so 

more  stricdy,  I  am  satisfied,  would  find  ^t  many  jewels  at  Loretta,  so  much  consecrated 

much  more."    The  author,  like  a  good  and  plate  at  Rome,  so  many  abbeys  for  their  Ne< 

xealous  CadioUc,  makes  the  following  refleo-  phews,  so  much  wealth  for  the  Popea,  if  aban- 

tion  on  this  fed :  "  If  these  seventy  millions  doning  their  commonwealth,  and  refusing  it 

of  double  ducats  had  been  spent  in  persecut-  that  humane  supply  that  is  necessary  for  the 

ing  heretics,  or  in  making  war  upon  infidels,  celestial  glory,  it  be  constrained  to  submit  to 

where  would  any  infidels  be  1  where  would  the  Ottoman  power  which  threatens  it  now 

any  heretics  be?     Those  seventy  millions  with  the  greatest  effect  1     If  the  wealth  of  the 

would  have  been  enough  to  have  overrun  all  Popes  be  devoured,  the  benefices  of  the  caidi* 

Asia.    And  (which  is  of  importance  too)  the  nals  given  to  the  priest  of  Mahomet,  the  ab- 

princes  would  have  contributed  as  much  more,  beys  of  the  Nephews  usurped  by  the  Turks, 

had  they  seen    the  Popes  more  tenadour  the  sacred  vessels  at  Rome  pro&ned  by  these 

against  their  kindred,  and  more  free  to  the  Infidels,  and  the  seraglio  adorned  with  the 

soldiers  who  were  fighting  for  Christ"    The  gems  of  Loretta ;  God  grant  my  eyes  may 

same  author  statea,  that "  Innocent  the  tenth,  never  see  that  spectacle  !"* 

to  satisly  the  fency  of  a  Ktnswoman,  spent  a  Thus  it  appears,  even,  firom  the  testimor^ 

hundred  thousand  crowns  upon  a  fountain^  of  Roman  Catholic  writers,  that  immense  sunia 

jet  with  great  difiiculty  could  scarce  find  forty  were  wrested  from  the  "  Christian  people,"  by 

thousand  to  supply  the  Emperor  in  lus  wars  every  species  of  fraud  and  extortion ;  that 

with  the  Protestuits,"  and  "This  good  Pope  these  sums,  instead  of  being  applied  to  the 

would  nevertheleaB  leave  to  his  cousin,  to  the  maintenance  and  defence  of  the  Church,  as 

house  of  PamphiUa,  and  other  houses  allied  was  pretended,  were  wasting  in  luxury  and 

to  that,  above  eight  millions  of  crowns,  with  extravagance,  in  selfidi  gratifications,  in  riot 

which  sum  they  flourish  in  Rome  to  this  very  and  debauchery,  in  accumuladng  wealth  on 

day."  Again,  "The  Barbarini  were  in  Rome  the  heads  of  their  relatives  and  fevourites,— 

at  the  same  time,  and  enjoyed  a  rent  ot  four  most  of  whom  were  infidels  and  debauchees, 

hundred  thousand  crowns  ;  and  yet  in  a  war  in  gratifying  the  pride  and  avarice  of  courte- 

of  lo  much  importance  to  the  Catholic  reli-  zans,  and  in  the  most  romantic  and  ambi* 

8^on,thoy  could  not  find  forty  thousand.  But,  tious  projects.    The  single  structure  of  8t 

oh  God !  (I  ^leak  it  with  teare  in  my  eyes)  Peter's  at  Rpme,  cost  the  enormous  sum  of 

against  die  most  Catholic  princes  of  Italy,  twelve  millions  of  pounds;  and,  in  our  age  - 

whole  millions  were  nothing;  they  could  turn  and  country,  would  have  cost  at  least  thirty- 

•  k  ducat  is  about  4s.  fld.  or  5«.  In  valns,  when  six  millions  of  pounds  sterling.     What,  then, 

of  filver,  and  twice  sf  mveh  when  of  gold.    The  must  have  been  the  immense  sums  expended 
d^tMt  iwtata  of  Venice,  Florence,  Genoa.  Ibc, 

weiffh  flf e  pennyweifhts,  seventeen  grains  of  •  See  a  folio  volame  of  S30  pages,  entitled  **  il 

6 Hi.  sad  roneeqaentlv  are  about  the  value  of  an  CardinaiUmo  di  saneta  Ckiesa ;  or  the  History  of 

ogtiah  guinea,  ao  that  the  above  sum  may  be  the  Cardinals  ofthe  Romish  Church,  frnin  Ihe  time 

eoBsidered  ae  equivalent  to  £73,500.000  sterling,  of  their  first  creation  to  the  election  of  Pnpe  Cte 

wfeicb  la  equivalent  to  more  than  900  mllUons  of  meat  the  ninth.    Written  In  Italian,  by  the  author 

aoaads  at  the  present  tisM.  of  MpotUm*  di  JUm^.    London,  1070. 
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Ml  rimilar  objeels,  intended  merely  fiir  worldly  moch  aiming  at  what  is  called  independenet 
oatentation  throagfaout  the  whole  of  Chriaten-  — a  want  of  eonientment  under  the  preeeni 
dom,  beaidea  the  milliona  wasted  in  the  par-  allotmenta  of  Providence,  and  a  nisTiivaT  of 
anits  of  tyranny,  aenaoalityand  dehancheiy !  the  care  and  the  promiaet  oit  Him  who  has 
The  mind  of  a  reflecting  Christian  is  almost  aaid,  **  Thy  bread  shall  be  given  thee,  and  thy 
overwhelmed  at  the  thought  that  such  sacri-  water  shaU  be  sure,"  and  **  I  will  never  leave 
legions  enormities  should  have  been  so  long  thee  nor  forsake  thee."  How  few  are  there 
pennittod  to  continue  under  the  moral  govern-  to  be  found,  even  among  evangelical  Chris- 
ment  of  God ;  and  that  such  treasures  should  tians,  whose  language  and  conduct  declare,-^ 
have  been  consecrated,  for  80  many  ages,  to  the  "We  are  perfectly  contented  with  the  ar« 
aapport  of  the  kingdom  of  darkness,  while  the  rangements  of  the  Almighty,  and  with  that 
true  Church  of  Christ  was  obliged  to  pine  portion  of  earthly  good  wUch  he  has  bestowed 
avray  in  poverty,  and  hide  its  head  in  dens  upon  us,  and  we  confidently  trust  that  in  the 
and  caves  of  the  earth.  But  such  are  the  use  of  all  proper  means,  he  will  cause  '  good- 
deplwable  and  overwhelming  efiects  of  Covet*  ness  and  mercy  to  follow  us  all  the  days  oi 
otMfiew,  when  it  gains  an  ascendency  in  the  our  lives ;'  for  all  hia  allotments  are  deter« 
minds  of  individuals,  communities,  or  nations,  mined  by  Infinite  wisdom  and  rectitude !" 
To  accomplish  its  objects,  eveiy  dictate  of  The  same  disposition  appears  in  refwnng  to 
prudence  is  discarded,  every  law,  human  and  contribute  to  philantJtropic  ob/eetst  or  in  con- 
divine,  trampled  under  foot,  every  ordinance  tributing  the  tmalleat  and  mo&t  trifling  sums, 
of  religion  violated  and  profimed,  every  threat-  While  large  sums  are  unnecessarily  expended 
ening  of  future  punbhment  set  at  nought,  in  expensive  artidea  of  dress  and  fiirniturey 
the  happineas  or  miseiy  of  fellow-creatures  the  most  pidiul  and  niggardly  sums  are  aome* 
entirely  disregarded,  atrocious  murders  per-  times  reluctantly  given  for  the  promotion  of 
petrated  vrithout  remorse,  and,  in  its  boundless  objects  which  have  for  their  ultimate  end  the 
projects,  the  whole  earth  appears  too  narrow  a  alleviation  of  human  misery,  the  difliuion  of 
field  for  the  scene  of  its  devastations.  divine  knowledge,  and  the  renovation  of  the 

Let  us  now  attend  to  the  operations  of  world.    But,  leaving  such  general  observa- 

Covetousness  as  it  appears  in  individuals  and  tions,  it  may  be  expedient  to  descend  into  par- 

societies  connected  icitk  pROTxsTAirT  and  ticulars,  and  fix  our  attention  for  a  little,  on 

BvangeEcal  Churches*  some  of  the*  more  prominent  modes  by  which 

The  operation  of  this  affection  among  pro-  oovetons  afiections  are  manifested  by  profess- 

feasing  Christians  in  general,  is  apparent,  ing  Christians. 

from  the  eagerness  and  restless  activity  with  Covetousness  assumes  an  immense  variety 

tohieh  the  acquisition  of  wealth  is  prosecuted,  of  difierent  shapes,  and  manifests  itself  in  such 

Diligence  and  activity  in  busiress  is  the  duty  a  multiplicity  of  modes,  that  it  would  require 

cf  every  man ;  and  he  who,  in  this  way,  volumes  of  description,  were  we  to^ trace  it  in 

^  provicfes  not  for  his  household,  hath  denied  all  its  turnings  and  windings,  and  the  diver- 

the  faith,  and  is  worse  than  an  infidel."    But  sity  of  phases  in  which  it  appears  in  dififerent 

ttie  keenness  and  unwearied  exertion  so  fre-  individuals,  and  throughout  the  ramifications 

quently  displayed  in  the    accumulation  of  of  Christian  society;  and  therefore  I  shall 

wealth,  are  very  different,  and  ought  to  be  dis-  confine  myself  to  some  of  its  more  general 

tinguished  from  that  dutiful  attention  which  or  leading  aspects. 

every  man  ought  to  exercise  in  procuring  the  1*  It  appears  in  its  most  abject  and  dcgrad- 

means  of  comfortable  subsistence.    When  we  ing  form  in  the  practice  ofnok-RnivB  mofuy 

look  aiound  us  on  the  world,  and  even  on  the  and  acquiring  houses  and  lands  for  the  mere 

conduct  of  many  Christians,  one  would  be  purpose  of  euxumukUum,  when  there  is  no 

almost  apt  to  conclude,  that  the  acquisition  of  intention  of  enjoying  such  wealth,  or  bringing 

riches  and  honours  is  the  great  object  of  pur-  it  forward  for  the  good  of  society.    A  man 

suit,  and  the  ultimate  end  of  human  existence,  who  is  under  the  influence  of  this  vile  propen- 

For  men  will  make  sacrifices,  and  expose  sity  vrill  sometimes  exhibit  an  apparent  de- 

themselves  to  inconvenience,  privations,  and  cen(^  and  respectability  of  conduct  to  general 

dangers,  to  acquire  money,  which  they  would  society.    He  will  seldom  be  distinguished  for 

refuse  to  do,  in  order  to  supply  the  wants  of  a  gluttony,  drunkenness,  or  debauchery ;   for 

poor  and  afflicted  fiunily,  or  to  promote  the  such  indulgences  run  counter  to  his  love  of 

best  interests  of  an  immortal  soul,  even  when  gain  and  his  hoarding  propensities.    He  will 

there  is  no  necessity  for  accumulating  wealth  even  attend  with  punctuality  on  the  public 

in  order  to  family  comfort    Thu  disposition  ordinances  of  religion,  and,  for  the  sake  of 

likewise  appears,  in  being  unsatisfied  with  character,  will  give  his   half-penny  or  hif 

the  wadth  already  acquired,  even  when  every  penny  to  the  collections  for  the  poor,  and 

9pmtive  comfort  consistent  with  reason  ana  will  likewise  keep  up  a  routine  of  femily 

is  aheady  enjoyed.    There  is  too  worship  in  private,  because  it  costs  him  no- 
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Hung.  Among  his  ndgfaboun  be  may  enjoy  .diflKilatioa  ie  ineofficient  to  make  hie  beut 
^  reputation  of  being  a  sober,  industrious  relent  over  a  poor  £uni]y  wbom  he  is  bony* 
and  firngal  character,  ajod  be  set  in  contrast  ing  into  ruin,  and  in  the  very  article  of  deadi, 
with  the  profligate  and  the  prafime.  But  aU  bis  heart  is  glued  to  earthly  treasures,  in  spite 
the  while  bis  heart  is  set  upon  his  covetous-  of  eyeiy  reuMHistrance ;  sometimes  grasping 
ness.  Tq  acquire  money  by  eveiy  mean  Uiat  the  keys  of  his  coflers  with  a  desperate  reio- 
will  not  subject  him  to  the  criminal  laws,  and  lution,  till,  at  length,  his  soul  takes  its  down- 
to  place  it  in  security,  are  the  great  and  uiti-  ward  flight  to  that  world  for  which  It  is  pie- 
mate  objects  of  his  pursuit;  his  whole  afieo-  pared. 

tions  are  absorbed  in  the  accumulation  of  Such  is  a  fiiint  picture  of  the  covetous  man 
wealth ;  mammon  is  the  great  idol  which  he  who  **  lays  up  treasures  for  himself,  and  is  not 
adores ;  and  whatever  semblance  of  religion  rich  toi^^rds  God.''  Such  is  the  character, 
he  may  assume,  he  worships  and  serves  the  more  or  less  deeply  marked,  of  not  a  few  who 
creature  more  than  the  Creator.  He  is  hard  pass  under  the  Christian  name,  and  have  a 
and  griping  in  every  bargain  be  makes ;  he  place  in  the  Christian  church.  When  they 
grinds  the  feces  of  the  poor,  and  refuses  to  are  dextrous  in  the  exercise  of  cunning  anJ 
relieve  the  wants  of  the  needy ;  bis  weights  deceit,  and  their  conduct  is  unmarked  with 
and  measures  are  frequently  found  deficient,  any  fiagnmi  vice,  they  may  long  continue 
and  he  cheats  without  remorse,  if  be  can  pass  their  course  without  much  reprobation  from 
without  detection.  He  envies  the  man  who  general  and  even  Christian  society,  espedaUy 
is  richer  or  more  prosperous  than  himself^  and  if  Uiey  have  acquired  the  habit  of  dusimuliH 
he  casts  his  eyes  around  him  on  the  posses-  tion  and  h3rpocritical  canting.  But  the  prin- 
sions  of  the  poor,  if  perchance,  by  cunning  dple  which  pervades  the  souls  of  such  persons, 
and  deceit,  he  may  acquire  them  at  half  their  if  permitted  to  operate  without  contnj,  would 
Talne.  However  &st  his  wealth  may  increase,  display  itself  in  a  still  more  glaring  and  di^ 
« though  he  heap  up  silver  as  the  dust,"  and  gustful  manner, — of  which  we  have  many 
**  the  g^ld  of  Opblr  as  the  stones  of  the  brooks,**  examples  recorded  in  Inograpby  and  history, 
hia  wishes  are  never  satisfied,  and  bis  accumu*  In  order  to  exhibit  covetousness  in  its  real 
latod  wealth  always  lags  behind  his  avaricious  light,  and  to  impress  the  mind  with  the  base- 
desires.  He  thinks  he  has  a  right  to  be  rich,  ness  and  revolting  nature  of  this  passion,  it 
and  he  murmuiv  against  the  dispensations  of  may  not  be  improper  to  select  two  or  three 
Providence,  when  they  frustrate  his  schemes  examples. 

and  disappoint  hii  expectations.    He  is  un-  Edward  Nokes  was  by  trade  a  tinker,  at 
happy,  because  he  is  unsatisfied  with  what  be  Horn-church  in  Essex.    His  apartments  por- 
has  acquired,  and  because  bis  plans  for  accu-  trayed  symptoms  of  the  most  abject  poverty 
mulating  gain  are  so  frequently  disconcerted,  though,  at  his  death,  he  was  found  to  be 
Gratitude  to  Grod  and  reliance  on  his  provi-  possrased  of  between  five  and  six  thousand 
dential  care,«tendeme88,  sympathy,  and  kind-  pounds.    He  had  a  wife  and  several  children 
ness,  domestic  affiection,  and  expansive  benefi-  whom  he  brought  up  in  the  most  parsimonious 
oenoe,  are  virtues  which  can  never  find  an  manner,  oflen  feeding  them  on  grains  'and 
entrance  to  his  heart ;  for  all  the  avenues  to  offids  of  meat  which  he  purchased  at  reduced 
true  enjoyment  are  interrupted,  and  closely  prices.     In  order  to  save  the  expense  of 
shut  up  by  the  cold  hand  of  avarice.    He  shaving,  he  would   encourage   the   dirt  to 
denies  himself  those  sensitive  comforts  which  gather  on  his  &ce,  to  bide  in  some  measure 
Providence  has  put  within  his  reach,  and  this  defect.    He  never  sufleied  his  shirt  to  be 
tInvMt  starves  himself  in  the  midst  of  riches  washed  in  water,  but  after  wearing  it  till  it 
and  plenty.    He  stints  the  comforts  of  his  became  intolerably  black,  he  used  to  wash  it 
fenuly  and  dependants,  imparting  to  them  the  in  wine  to  save  the  expense  of  soap.    Hia 
iweesBBiies  of  life  in  shreds  and  crumbs,  and  coat,  which  time   bad    transformed  into  a 
itoopmg  to  the  meanest  and  most  debasing  jacket,  would  have  puzsded  the  most  accom- 
expedients,  in  order  to  save  a  shilUng  or  to  plished    chemist   to   determine    its    original 
incRsse  his  store— day s  and  years  roll  on  and  colour,  so  covered  was  it  with  shreds  and 
can;  him  near  to  the  verge  of  time.     As  he  patches  of  different  colours,  and  those  so 
t^iproaches  nearer  the  grave,  into  whidi  his  diversified  as  to  resemble  the  trophies  of  the 
riches  eannoC  descend,  Us  desires  aiier  them  diflerent  nations  of  Europe.    The  interest 
Mill  increase,  and  he  clings  to  them  with  a  of  his  money,  together  with  all  he  could  heap 
inore  eager  grasp.    His  last  sickness  seizes  up,  he  used  to  deposit  in  a  bag,  which  bag 
him  while  he  is  counting  his  gold,  arranging  was  covered  up  in  a  tin  pot,  and  then  coo- 
bis  bills,  e&Oecting  his  rents,  or  prosecuting  the  veyed  to  a  brick  kitchen  where  one  of  the 
poor  debtors  who  have  come  under  his  graspb  bricks  was  taken  up,  and  a  hole  made  just 
He  is  determined  to  hold  fast  his  treasures  tOI  large  enough  to  hold  the  pot ;  the  brick  wad 
the  hat  moment;  even  the  near  prospect  of  then  carefully  marked,  and  atally  kept  belund 
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fhe  door,  of  the  sum  deposited.  One  day  hi*-  by  the  owners  thereof  to  their  hurt,  and  Aom 
wife  discovered  the  hoard,  and  took  fivm  the  riches  perish  by  evil  travail.  As  he  came 
pot  one  of  16  guineas  that  were  placed  therein;  forth  of  his  mother's  womb,  naked  shall  he 
but  when  her  husband  came  to  count  his  return,  to  go  as  he  came,  and  diall  take 
money,  on  finding  it  not  to  agree  with  the  nothing  of  his  labour  which  he  may  cany 
tally,  behind  the  door,  which  his  wife  did  not  away  in  his  hand.  AU  his  days  also  he 
know  ci,  he  taxed  her  with  the  theft,  and  to  eateth  in  darkness,  '  or  wretche^lness,*  and 
the  day  of  his  death — even  on  his  death  bed,  hath  much  sorrow  and  wrath  with  his  sick- 
he  never  spoke  to  her,  without  adding  the  ness"  under  the  curse  and  displeasure  of 
epithet  **  fkief"  to  every  expression.    A  short  God. 

time  before  bis  death  he  gave  strict  charge  Numerous  examples  of  this  kind  might  be 
that  his  coffin  should  not  have  a  nail  in  it,  brought  forward ;  but  I  shall  adduce  only  the 
which  was  actually  the  case,  the  lid  being  following  well  authenticated  instance,  in  rela- 
fiistcned  with  hinges  made  of  cords.  His  tion  to  John  Elwes,  Esq.,  who  was  for  some 
ihroud  was  made  of  a  pound  of  wool,  the  time  a  member  of  parliament  for  Berkshire, 
coffin  was  covered  with  a  sneet  instead  of  a  The  father  of  thu  gentleman  was  a  brewer, 
pall,  and  was  carried  by  six  men,  to  each  of  of  great  eminence,  but  his  mother,  though  she 
whom  he  left  half  a  crown.  At  his  particular  was  left  nearly  £100,000  by  her  husband, 
desire,  no  one  who  followed  him  to  the  grave  literally  starved  herself  to  death.  About  the 
wore  mourning ;  even  the  undertaker  was  age  of  40,  Mr.  Elwes  succeeded  to  the  pro- 
habited  in  a  blue  coat  and  scarlet  waistcoat  perty  of  his  uncle,  which  amounted  to  no  leas 
He  died  in  1 802,  a  wretched  example  of  the  £250,000.  Yet  this  wretched  man,  notwith- 
degrading  eflects  of  avarice.  standing  his  immense  wealth,  denied  himself 
In  November,  1821,  a  person  of  the  name  of  almost  every  comfort,  in  order  to  increase 
of  Harrison  died  in  Bennet  street,  Rathbone^  his  store.  He  would  walk  home  in  the  rain 
Place,  Oxford  road,  London,  where  he  had  in  London,  rather  than  pay  a  shilling  for  a 
lodged  20  years.  The  furniture  in  his  room  coach ;  he  would  sit  in  wet  clothes  sooner 
consisted  of  one  old  chair,  a  table,  an  old  than  have  fire  to  dry  them ;  he  would  eat  his 
stump  bedstead,  and  a  bed  of  straw ;  in  one  provisions  in  the  last  stage  of  putrefaction, 
comer  was  a  heap  of  ashes ;  and  the  cupboard,  sooner  than  have  a  fresh  joint  from  the 
the  day  after  ins  decease,  contained  a  few  butchers;  and  he  wore  a  wig  for  a  certain 
potato  peelings  and  a  stale  roll.  His  body  time,  which  his  biographer  saw  him  pick  up 
presented  a  picture  of  extreme  misery  and  outof  a  rut  in  a  lane  where  they  were  riding; 
starvation,  though  he  had  no  fiunily,  and  had  which  had  all  the  appearance  of  the  cast-off 
property  in  the  funds  to  the  amount  of  £1500.  wig  of  some  beggar.  When  setting  out  on  a 
A  female  friend  who  was  in  the  habit  of  visit-  journey,  bis  first  care  was  to  put  two  or  three 
ing  him,  deposed  before  the  coroner,  that  he  eggs,  boiled  bard,  into  his  greatcoat  pocket, 
would  let  no  person  but  her  enter  bis  room,  or  any  scraps  of  bread  which  heYound ;  then 
which  be  always  kept  padlocked  on  the  inside,  mounting  his  horse,  his  next  attention  was  to 
for  fear  of  being  robbed.  He  lay  on  his  bed  get  out  of  London  into  that  road  where  tum- 
in  the  day  time,  and  sat  up  at  night  without  pikes  were  the  fewest;  then  stopping  under 
any  fire,  always  burning  a  lamp.  A  few  any  hedge  whose  grass  presented  stuff  for  his 
evenings  before  his  death,  he  told  her,  that  horse,  and  a  little  water  for  himself,  he  would 
many  persons  wanted  to  finger  his  cash,  but  sit  down  and  refresh  himself  and  his  horse 
they  should  not  He  then  desired  her  to  together,  without  ever  once  stopping  on  the 
lock  him  in,  and  take  the  key  with  her,  which  rcMd  at  any  house.  Two  of  his  residences 
she  did ;  but  on  going  again  next  day,  she  he  chiefiy  visited  were,  Marcham  in  Suffolk, 
found  him  lying  on  his  bed,  with  bis  clothes  and  another  in  Berkshire.  Marcham  was  the 
on,  quite  dead.  He  was  in  the  practice  of  place  he  most  firequently  visited  as  he  advanced 
carrying  large^  sums  of  money,  and  sewing  in  life ;  for  this  reason,  that  the  journey  into 
them  up  in  different  parts  of  his  clothes,  for  Suffolk  cost  him  only  two  pence  halfpenny, 
which  reason  he  never  pulled  them  off  Up-  while  that  into  Berkshire  amounted  to  four 
wards  of  £100  was  found  upon  him  at  the  pence.  To  save  fire  he  would  walk  about 
time  of  his  death ; — on  the  night  previous  to  me  remains  of  an  old  green-house,  or  sit  with 
which  he  sent  for  one  oyster,  half  a  pint  of  a  servant  in  the  kitdien.  During  the  harvest, 
beer,  and  a  pennyworth  of  figs,  which  he  ate.  he  would  go  into  the  fields  to  glean  the  com 
Such  is  the  wretchedness  and  degradation  to  on  the  grounds  of  his  own  tenants,  and  they 
which  covetousness  reduces  those  miserable  used  to  leave  a  little  more  than  common,  to 
beings  who  live  under  its  influence.  Such  please  the  old  gentleman,  who  was  as  eager 
examples  form  a  striking  commentaiy  on  the  after  it  as  any  pauper  in  the  parish.  In  the 
words  of  Solomon: — ^** There  is  a  sore  evil,  advance  of  the  season,  his  morning  employ- 
which  X  have  seen  under  the  sun ;  riches  kept  ment  was  to  pick  up  any  stray  chips,  bonei^ 
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M  oliher  fiungB,  to  carry  to  the  fire  in  his  comera,  and  then  nm  ftom  one  to  the  other, 

pocket ;  and  he  waa  one  day  smpriaed  by  a  to  ace  whether  they  were  all  safe ;  then  fof^ 

neighbouring  gentleman,  in  the  act  of  polling  getting  where  he  had  concealed  some  of  them, 

down,  with  some  difficulty,  a  crow's  nest  for  he  would  become  as  seriously  aiBicted  as  a 

this  purpose.    On  the  gentleman  wondering  man  might  be  who  had  lost  all  his  property. 

why  he  would  give  himself  this  trouble,  **  Oh !  During  the  last  winter  of  his  life,  he  would 

sir,**  he  replied,  **  it  is  really  a  shame  that  frequently  be  heard  at  midnight,  as  if  strag* 

these  creatures  should  do  so.    Do  but  see  fj^ng  wiUi  some  one  in  his  cbamber,  and  cry- 

what  a  waste  they  make— they  don't  care  ing  out,  ''I  will  keep  my  money;  I  will: 

how  extrayagant  they  are."  n(^>ody  shall  rob  me  of  my  property."    At 

As  he  approached  to  the  close  of  life,  his  length,  on  the  26&  November,  1789,  eicpired 

avaricious  disposition  increased,  and  his  penu-  this  miserably  rich  man,  while  absorbed  in  his 

nous  habits  became  still  more  inveterate.   He  avaricious  propensities,  leaving  to  the  world 

used  still  to  ride  about  the  country  on  one  of  a  most  striking  and  melanchdy  example  of 

his  mares,  but  he  rode  her  on  tiie  soft  turf,  the  miserable  and  debasing  ejects  of  eove^ 

adjoining  the  road,  to  save  the  expense  of  ousness.    At  his  death,  his  property  amounted 

ahoea  ss  he  observed,  **  the  turf  is  very  plea-  to  above  eight  hundred  ihotuand  poundt, 

aant  for  a  horse's  foot"  When  any  gentleman  which  were  soon  dispersed  fliroughout  all 

called  to  pay  him  a  visit,  and  the  stable-boy  parts  of  England.* 

was  profuse  enough  to  put  a  little  hay  before       Such  examples  may  be  considered  as  ili- 

the  horse,  old  Elwes  would  slyly  steal  back  tended  by  Divine  Providence  to  show  us  ihto 

into  the  stable,  and  take  the  hay  very  carefuUy  wretched  and  degraded  condition  to  whidi 

away.    He  would  continue  to  eat  game  in  avarice  reduces  the  soul  of  man,  and  to  ser?^ 

the  last  state  of  putre&ction,  and  meat  that  as  beacons  to  guard  us  against  the  influenoe 

UJoOeed  about  his  plate,  rather  than  have  new  of  this  debasing  and  soul-ruining  propensity. 

things  killed  bemre  the  old  provision  was  For  it  is  imposnble  for  a  soul  thus  absorbed 

finished — a  species  of  providons  not  alto-  in  the  accumulation  of  money  to  love  IIb 

gether  unsuitable  to  so  degraded  a  mind.  Creator  or  its  fellow-creatures,  or  to  subndt 

During  this  period,  he  one  day  dined  upon  to  the  requisitions  of  the  gospel ;  and  cons6- 

the  remaining  part  of  a  moor-hen,  which  had  quently  it  must  be  altogether  unfit  for  engag> 

been  brought  out  of  the  river  by  a  rat ;  and  ing  in  the  sublime  exercises  of  the  heaven^ 

soon  after  ate  an  undigested  part  of  a  pike,  world,  and  far  relishing  the  enjoyments  of 

which  a  larger  one  had  swallowed,  but  had  that  "  inheritance  which  is  incorruptible  and 

not  finipKed,  and  which  were  taken  in  this  that  iadeth  not  away."    The  service  of  Crod 

state  in  a  net — ^remarking  to  a  fnend  with  a  and  mammon  are  absolutely  irreconcilable ; 

kind  of  aatisfiu^tion,  **  Ay !  this  is  killing  two  and  the  man  who  devotes  himself  to  die  lat- 

birds  with  one  stone."    It  is  supposed  that  if  ter,  by  his  own  act  renders  himself  unjlt  fat 

his  manofs  and  some  grounds  in  his  own  being  a  partaker  of  the  inheritance  of  thft 

hands  had  not  fiimished  a  subsistence,  where  saints  in  tight    Than  such  a  man  there  calk 

he  had  not  ariv  tiling  aduaUy  to  buy,  he  scarcely  be  presented  a  more  pitiable  picture 

would  have  suffered  himself  to  have  starved  of  human  depravity  and  degradation.    Atl 

father  than  have  hougM  any  thing  with  immortal  mind  grovelling  in  the  dust,  and 

numty.    His  dteu  was  in  unison  with  his  having  for  its  highest  aim  to  heap  up  treasurei 

mode  of  living.    He  would  walk  about  in  a  which  are  never  to  be  enjoyed !  and  despising^ 

tatter«d  brown-coloured  hat,  and  sometimes  those  incomiptibte  riches  which  shall  endure 

in  a  red  and  white  coloured  cap,  like  a  pri-  forever !  what  folly  can  be  compared  to  thft 

soner  confined  for  debt    His  shoes  he  would  conduct  of  such  an  in&tuated  mortal  ? 

never  sufifer  to  be  cleaned,  lest  they  should  be  ,  «  ,^ .     ..     *     .. 

^^__  ^.,»  ,1,^  -.w«««».  Knf  Ml\^  «r:fK  -11  fitta    "Oh,  eor»«dlostof  Gold!  when  for  thy saks 
wwn  out  the  sooner ;  but  still,  with  aU  Una   ^he  fool  throw,  np  bis  interest  in  both  worlds , 

Kif-deniai,  he  thought-he  was  too  profuse,  First  «farverf  in  this,  tbenitasiiied  in  that  to  come.'^ 
•iidw<mldfrcquend^«y,"hemus*W  Who  thrt  erer  ««-ed  the  pleamiTM  of 

^"'^^^'^^  "^nri^ff  kn«wWg«,  or  felt  the  nneti  of  beneflcence, 

on  the  subject  of  money  was  now  contmuaL         .       *^  -_,      -     ,.  .  ,    .     ..    XZ 

Tin.  -  w  *  4    V  J  u  ij  -..,♦  «,.-  «-  or  the  comforts  of  religion,  can  but  mty  the 

When  he  went  to  bed,  he  would  put  five  or  ^       .  .  __, 7  .   V  ^i«,^  ♦« \jUki- 

.  J,  .i'^     r  «  ^r  noor  wretch  whose  soul  is  cnatned  to  earmir 

.(I  gmneu  mto  .  bureau^^  then  feel  of  P^  on  th. »ck of  «««1 

51!?^''^k'^  '!5i"*r"l  r^t^  And,let  tb.mn.en.bwBd.thrt  .Ithougha,e 
•omebme.  m  the  muldle  of  the  mght.  he  ,„^^„hted  j^^exttemecMei^^ 

would  coHH,  down  to  «e  rf  ^t  wa. Jte^  &,  ,Jh.dple  of  ooyetou««.  Mthe-ai  ta 
Money  wm  now  h»  only  Aooght;  be  ro«  ^^j^^^a^  i„^ho»  he«t  it  piadoiD^ 
upon  money ^ — ^upon  money  lay  down  to  rest  ^  ^ 

Re  would  carefuUy  wrap  up  a  fisw  guineas,  •  Belecud  from  Topham's"  Life  of  JohaElwsst 
in  various  papers,  uid  deposit  them  in  different   Eaq.*'  ^ 


20  ESSAY  ON  00VETCUSNES8. 

nates,  and  it  is  owing  only  to  certain  restrain-  proyement    Without  calling  in  qaesdon  th* 

lug  cixcumstancea,  that  it  does  not  carry  them  right  of  those  to  whom  God  hath  given  wealth 

to  the  same  stage  of  misery  and  degradation,  and   riches,  to  adorn  their  mansions  with 

as  in  the  instances  I  have  now  related.    Let  splendid  furniture  or  decorations,  it  may  still 

this  depmved  principle  he  let  loose  to  operate  he  proper  to  inquire,  if  the  paltry  sum  g8n»* 

without  control,  and  it  is  impossihle  to  depict  rally  given  hy  many  such  persons  for  the  par- 

the  miseries  and  degradations  of  human  cha-  poses  of  philanthropy,  be  at  all  proportionable 

racter  that  would  foUow  in  its  train.    The  to  the  expenses  incurred  in  pnicuring  such 

world  would  soon  become  an  immense  aeel-  costly  articles  and  decorations.    Is  it  the  part 

damOf  and  its  inhabitants  a  society  of  fiends,  of  a  Christian  man  to  be  so  liberal  and  even 

fit  only  to  be  the  companions  of  the  prince  of  extravagant  in  his  external  trappings,  while 

darkness,  and  his  infernal  legions.  he  can  scarcely  be  induced  to  put  his  hand 

2.  Another  way  in  which  Covetousneas  into  his  pocket  to  supply  the  means  of  prop»* 

operates,  even  among  professed  Christians,  is,  gating  Uie  g^ospel  through  the  world, — and 

tfi  grtUifying  a  desire  for  oUeniatious  dia-  while  the  one  half  of  his  superfluities  would 

pltWt  ond  a  tplrit  of  pride  and  ambition.  be  hailed  as  a  precious  boon  for  this  puipose  ^ 

The  Creator  evidently  intended  that  his  To  such  persons  we  might  apply  the  woide 

creatures  should  be  suitably  clothed  and  ac-  of  the  prophet  Haggai,  **  Is  it  time  for  you, 

oommodated  with  comfortable  habitations ;  for  O  ye,'*  fashionable  Christians,  "  to  dwell  in 

he  has  repkmshed  the  earth  with  every  thing  your  decorated  houses,  and  this  house  of  the 

requisite  for  those  purposes;  and  were  proper  Lord  lie  waste  1     Therefore,  thus  saith  the 

arrangements  made  in  the  social  state,  and  be-  Lord  of  Hosts,  Consider  your  ways.    Ye 

nevolenoe  as  frequently  displayed  as  the  prin-  have  sown  much,  and  bring  in  little ;  ye  eat, 

ciple  of  i^varice--all  the  ranks  of  maiddnd  but  ye  have  not  enough ;  ye  drink,  but  ye  are 

would  be  comfortably  clothed,  and  conve-  not  filled  with  drink ;  ye  clothe  you,  but  there 

niently  accommodated.    A  spirit  of  covetous-  is  no  warm ;  and  he  that  eameth  wages, 

ness  is  not  necessarily  connected  with  a  desire  eameth  wages  to  put  them  in  a  bi^  full  of 

after  decent  apparel  and  comfortable  dwellings,  holes."    In  the  course  of  his   providence, 

nor  with  those  exertions  which  are  requisite  God  frequently  causes  such  persons  to  behold 

to  procure  them.    But  when  I  behold  a  pro-  their  sin  in  their  punishment,  by  blasting  their 

feased  Christian  decking  himself  and  family  hopes  of  worldly  gain,  and  sweeping  away 

with  gaudy  attire,  replenishing  his  dwelling  their  treasures  by  unforeseen  accidents  and 

with  ^  most  expenmve  furniture,  erecting  a  adverse  dispensations.    Such  was  the  case  in 

huge  mtansion,  superior  to  those  of  all  his  the  days  of  Haggai,  when  the  people  refused 

neighbours,  and  sufficient  to  accommodate  to  exert  themselves  in  rebuilding  the  temple^ 

three  or  four  fiimilies— contenting  himself  at  "  Ye  looked  for  much,  and  lo,  it  came  to  little; 

the  same  time  with  subscribing  half  a  guinea  and,  when  ye  brought  it  home,  I  did  blow 

A  year  for  a  religious  or  philanthropic  mstita-  upon  it    Why  ?  saith  the  Lord  4)f  Hosts ; 

tion,  and  so  eagerly  engaged  in  the  pursuit  of  because  of  mine  house  which  is  waste ;  and 

wealth,  that  time  is  scarcely  left  for  mental  ye  run  every  man  unto  his  own  house." 

Improvement  or  family  religion — I   cannot  With  how  much  propriety  may  such  dedUura- 

help  drawing  the  conclusion,  that  covetous-  tions  be  applied  to  many  religionists  in  our 

oass  is  a  principle  whidi  rules  in  such  a  mind  times,  when  there  are  so  many  urgent  calls  to 

for  the  purpose  of  fostering  a  spirit  of  vanity  arise  and  build  tfie  New  Testament  Church, 

and  pride,  and  a  desire  for  worldly  ostentation  fnd  extend  its  boundaries — and  who  yet  run 

and  parade.    I  have  seen  in  the  house  of  a  every  one  to  his  *<  decorated  houses,**  to  in- 
professor  of  religion,  whose  income  did  not .  dulge  in  ease  and  luxury,  while  the  extension 

exceed  £150  a  year,  an  article  of  furniture,  of  tiie  house  of  God  and  the  reparation  of  its 

of  no  great  utility,  which  cost  twenty  or  desolations  require  their  most  vigorous  exer- 

thiity  gvineas,  while  a  sixth  part  of  this  sum  tions  1    The  money  which  is  wasted  in  unne- 

wonld  have  been  sufficient  to  have  procured  cessary  decorations,  in  regard"  to  dress  and 

a  neat  article  to  have  answered  every  purpose  furniture,  and  other  superfluities,  even  by 

for  which  it  was  intended.    Yet  if  the  indi-  Christians — ^were  it  collected  into  one  sum, 

vidual  had  been  urged  to  subscribe  a  gnuiea  would  amount  to  far  more  than  the  whole  of 

for  a  benevolent  institution,  it  would  have  the  funds  belonging  to  all  the  Religious  and 

been  refused  as  a  most  extravagant  demand.  Philanthropic  institutions  of  the  British  Em- 

I  have  seen  a  single  flat  of  a  house  furnished,  pire,  and  may  be  considered  as  nothing  less 

at  an  expense  of  seven  or  eight  hundred  thanarobberyof  the  Most  High  of  his ''tithes 

gumeas,  where  there  was  scarcely  a  family  to  and  offoringa.** 

oeenpj  it,  and  where  the  proprietor,  in  all       3.  Covetousneas  manifests  itself  utufer  pre* 

probability,  never  gave  the  tenth  part  of  this  fence  ofprooiding  suitable  portionefir  *" 

Mm  to  the  purposes  of  religion  or  human  im-  dren. 
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This  V  a  Teiyoommon  apology  for  the  keen  They  are  trained  np  in  the  idea,  that 
proeecution  of  wealth,  and  the  anziocui  care  parents  are  accumulating  a  mass  of  wealth, 
which  is  exertued  in  eeenring  it  In  most  which  they  ate  destined  one  day  to  spend, 
jnsf  anoes,  however,  it  is  nothing  more  than  a  and  they  live  under  restiiaints  and  privations, 
doak  to  eover  the  vile  principle  of  covetous-  which  they  hope  the  death  of  their  parents 
nesB,  when  it  is  heginning  to  sway  its  sceptre  will  soon  remove.  The  children  of  very 
over  the  mind.  Bat,  supposing  a  regard  for  covetous  parentB  are  frequently  found  in  this 
the  tempera!  interests  of  children  to  mingle  atuation.  The  old  men  die,  and  we  imme- 
itself  with  a  covetous  aflection,  the  practice  diately  behold  the  children  entering  on  the 
of  laying  up  fortunes  for  children,  so  as  to  career  of  gaiety  and  lioentiousneaa,  and  run- 
make  them  independent,  is  both  injudicious,  ning  headlong  to  poverty  and  destruction ; 
and  immoral  in  its  general  tenden^.  Every  and,  instead  of  feeling  grateful  to  their  parent 
parent  ong^  to  give  his  children  a  good  edu-  for  the  riches  he  had  accumulated,  can 
cation,  so  &i  as  in  his  power,  and  above  all  scarcely  conceal  their  joy,  that  they  are  r»* 
things,  "train  them  up  in  the  nurture  and  moved  from  under  his  restraints.  The  mo- 
admonition  of  the  Lord."  So  frr  as  his  cb-  ment  of  his  death,  is  the  signal  for  the  plunder 
comstanoes  permit,  he  should  indulge  them  in  of  his  penurious  savings.  **  I  never  knew  the 
every  innocent  enjoyment;  and  when  they  son  of  a  miser,*'  says  a  certain  writer,  ''either 
are  beginning  business  or  setting  up  in  life,  feeling  or  expreasii^  the  least  gratitude  for 
he  may  afibrd  them  as  much  money  as  he  can  the  means  which  his  fiither  had  employed  to 
sptue  for  enabling  them  to  conduct,  with  sue-  amass  his  fortune.  The  heir  of  this  kind  of 
oeas,  the  professians  or  employments  m  which  wealth  receives  it  as  a  debt  which  has  been 
they  engage.  This  is  nearly  all  that  a  Chris-  long  due,  and  which  has  been  recovered  bj  a 
tian  parent  should  be  anxious  to  accomplish,  vexatious  law-plea.  He  may  dispute  the 
in  reference  to  the  temporal  condition  of  his  sum,  but  he  will  not  esteem  the  person  wha 
children.  For,  when  a  young  man  has  le-  has  prevented  him  from  enjoying  it."  Many 
caved  an  education  suitable  to  his  station,  examples,  were  it  expedient,  might  be  pro- 
and  adequate  allowance  for  the  commence-  duced  to  illustrate  the  fiikct,  that  Uie  riches  of 
ment  and  proeecution  of  his  business,  and  is,  the  covetous  man,  afker  his  death,  "  make 
at  the  same  time,  given  to  understand  that  the  themselves  vrings  and  fly  away,"  and  that 
whole  of  his  future  happiness  and  success  in  those  to  whom  they  are  left,  too  frequently 
lifo  will  depend  upon  his  own  prudence,  ex-  "  &11  into  snares  and  drown  themsehres  in 
ertions  and  moral  conduct,— he  will  more  destruction  and  perdition." 
readily  apply  the  powers  of  his  mind  to  his  It  is  truly  astonishing,  that  so  many  indi- 
profesaion,  and  attend  to  the  dictates  of  pru-  viduals  are  to  be  found,  whose  fiicuHies  are 
denoe,  than  if  he  had  a  constant  dependence  unimpaired,  who  appear  in  other  respects  men 
on  the  wealth  and  support  of  his  parents,  of  sense,  ami  profess  a  decent  respect  for  the 
whatever  conduct  he  might  pursue.  Every  ordinances  of  religion,  and  yet  allow  the  love 
young  person  should  be  taught  that  he  has  a  of  money,  and  tiie  absurd  desire  of  heaping 
certain  part  to  act  in  the  world,  for  which  he  up  useless  wealth,  to  triumph  over  every 
is  accountable  to  the  great  Lord  of  all — that  rational  and  religious  principle.  When  we 
his  happineas  or  misery  in  this  world,  (under  speak  to  them  on  the  subject,  they  attempt  to 
God,)  is  dependent  upon  himself  and  the  sUenoe  every  argument  by  expatiating  on  &a 
course  be  pannes — that  he  ought  not  to  live  necessity  of  providing  for  their  children,  as  if 
merely  for  the  gratification  of  his  own  humour  they  wished  to  prove  that  money  is  a  better 
or  pleasure,  but  for  the  good  of  mankind —  provision  than  training  them  in  intdligence, 
and  that  there  are  certain  physical  and  moral  and  in  morel  and  religious  habita,  and  in 
WwB  which  he  can  never  violate  without  foel-  rendering  them  meet  to  be  heirs  of  a  blessed 
ing  a  oorresponding  punishment  immortality.    Now,  even  in  a  temporal  point 

But,  if  a  parent  act  on  a  difierent  principle ;  of  view,  nothing  can  be  more  injurious  to  a 
if  he  indulga  his  covetous  disposition  for  the  young  man,  than  to  leave  him  such  a  portion 
purpose  of  enriching  his  children,  and  give  of  wealth  as  will  render  him,  in  the  language 
them  reason  to  expect  that  they  shall  inherit  of  the  world,  indqiendent,  especially  if  he 
wealth  and  independency,  when  he  shall  have  have  little  relish  for  rational  and  religious 
left  the  world,  die  worst  consequences  may  pursuits.  He  has  no  stimulus  for  cultivating 
ensue,  both  to  himself  and  to  his  oflbpring.  his  intellectual  and  moial  powers ;  his  time 
When  children  begin  to  discover  that  the  fluently  lies  heavy  on  his  hands;  to  pro- 
penurious  dispontion  of  their  parents  is  a  mote  the  physical  or  moral  comfort  of  others^ 
mean  cringing  vice,  they  will  be  led  to  con-  forms  no  part  of  his  plan ;  his  fiiculttes  become 
dude  thai  extravagance  is  a  virtue,  and  thus  benumbed;  he  becomes  a  prey  to  the  crafty 
a  bread  path  vrill  be  opened  for  licentious  and  licentious;  he  wanders  about  from  one 
eoodocl  in   the  liitnre  part  of   thor  lives,  place  to  another,  and  from  one  pleamire  t» 

(t4H 
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inother,  wiAont  any  defined  object  in  yievr,  tenflive  scale,  and  in  an  innomerable  ytak^ 
but  the  gratification  of  his  humoura;  he  feels,  of  modes— in  the  tforious  mereanHk  trmw 
on  tiie  whole,  b<jt  little  enjoyment,  for  this  is  acHtnu  of  mankind, 
only  to  be  found  in  mental  and  bodily  activi^ ;  It  would  be  impoesible  to  describe  all  til* 
he  gives  up  at  length  to  licentious  habits  and  variety  of  manoeurres  by  which  cofetonsnesi 
sensual  indulgences;  lus  resources  begin  to  is,  in  this  way,  displayed,  even  by  multitudes 
be  diminished — ho  feels  pecuniary  embarrass-  who  consider  themseWes  as  followers  of 
ments;  his  pleasures  are  interrupted,  and  his  Christ;  and,  therefore,  I  shall  only  glance  at 
miseries  increase ;  and  thus  he  passes  through  some  of  the  nefarious  means  which  are  fre* 
life  in  a  fretful  humour,  without  rational  en-  qnently  employed.  Among  other  well-known 
joyment,  and  without  contributing  to  the  good  practices,  are  the  following:  ramishing  over 
of  others.  Such  is  too  frequently  the  case  deteriorated  articles  with  a  fidr  outside,  in 
with  the  children  of  those  who  have  worn  order  to  deceive  the  purchaser,  and  to  prevent 
themselves  out  in  avaricious  activity,  and  d»<  the  real  state  of  the  commodity  fitim  being 
prived  themselves  of  almost  every  comibrt,  in  perceived.  Hence,  a  pound  cif  butter  has 
ofder  to  lay  up  an  inheritance  for  their  ofi^  frequently  been  Ibund  with  a  quantity  of 
spring.  Scotch  porridge  in  its  interior;  milk  mixed 
Everyyoungman, even  theson  ofanoble-  with  chalk  «nd  water;  sugar  mixed  widi 
man,  should  be  taught  that  he  is  placed  in  a  white  sand;  the  under  part  of  a  chest  of  tea 
scene  of  aetian,  as  well  as  of  enjoyment ;  that,  of  an  inferior  qualt^  to  that  of  the  top ;  and 
to  contribute  to  the  good  of  society,  ought  to  many  such  firauds  and  deceptions,  best  known 
be  one  main  object  of  his  Ufe;  and,  that  to  the  neferions  trader.  Other  practices  are» 
although  he  may  not  need  to  earn  his  sub-  taking  advantage  of  ignorance  to  pass  off  an 
sistenoe  by  the  labour  eithcnr  of  his  hands  or  of  unsaleable  commodity,  and  asking  more  than 
his  mind — ^he  ought  to  engage  in  some  honour-  the  just  value  of  whatever  is  o&red  for  sale ; 
able  pursuit,  which  may  tend  to  promote  his  in  a  merchant  denying  the  goods  which  ha 
own  happiness,  the  improvement  of  society,  has  in  his  possession,  whea  there  is  the  proe- 
and  the  glory  of  his  Maker.  Even  the  sons  pect  of  an  advancmg  price ;  in  his  ovenehar]^ 
of  the  most  opulent  ought  not  to  consider  it  ing  for  the  articles  of  which  he  is  disposingy 
as  a  degradation  to  learn  a  mechanical  em-  and  undervaluing  those  he  intends  to  poN 
ployment,  and  to  apply  their  corporeal  powers,  chase ;  in  using  light  weights  and  deficient 
occasionally,  to  useful  industry.  Among  many  measures,  when  there  is  little  prospect  of  their 
other  advantages,  it  might  tend  to  strengthen  being  detected ;  in  the  jealousies,  slanders,  and 
their  animal  system,  to  invigorate  their  minds,  evil  surmising  which  one  trader  harbours,  and 
and  to  enable  them  to  form  a  judicious  esti-  endeavours  slyly  to  throw  out  against  another; 
mate  of  the  value  of  mechanioed  inventions,  in  their  attempts  to  extol  their  own  artidet 
and  of  the  employments  and  intercourses  of  beyond  their  just  value,  and  to  depreciate  the 
general  society.  And  their  earnings  might  charactersand  the  commodities  of  their  neigh- 
become  a  source  of  wealth  for  carrying  for-  hours;  in  their  engaging  in  smuggling  and 
ward  improvements,  and  adding  spirit  and  other  unchristian  modes  of  traffic ;  in  taking 
vigour  to  every  philanthropic  movement  advantage  of  the  necessities  of  the  poor  and 
With  regard  to  the  female  members  of  a  unfortunate,  in  order  to  procure  their  goods  at 
femily ;  if  a  parent  have  any  wealth  or  in-  half  their  value ;  in  selling  spirituous  liquors 
heritance  to  leave,  the  greater  part  should  be  to  the  worthless  and  dissipated,  whether  men, 
bestowed  on  them,  as  they  are  neither  so  well  women,  or  children,  to  swell  the  list  of  '*  trans- 
adapted  by  Nature  for  active  labour,  nor  have  gressors  among  men,**  merely  for  the  sake  of 
the  same  opportunities  as  the  male  branches,  tiie  paltry  profit  of  sudi  a  traffic ;  in  trafficking 
for  engaging  in  business  and  increasing  their  in  winAMUa,  bribing  the  officers  of  justice  for 
store.  Yet,  even  the  female  sex,  in  the  the  liberty  of  continuing  a  nefarious  trade,  and 
higher  ranks,  ought  not  to  consider  them-  in  a  thousand  other  modes  which  the  fraudulent 
selves  as  exempted  firom  any  laboura  to  which  dealer  alone  is  best  qualified  to  describe.  In 
they  are  competent,  and  in  which  they  may  all  such  transactions,  not  only  is  covetousness 
promote  the  best  interests  of  mankind.  In  displayed,  but  a  principle  oi  fdheltood  runs 
short,  it  may  be  laid  down  as  a  kind  of  maxim,  through  all  his  mercantile  negotiations,  so 
that  a  great  fortune  bestowed  upon  a  young  that  every  fraudulent  trader  is  of  necessity  a 
man  is  one  of  the  greatest  evils  than  can  befid  systematie  Har. 

him,  unless  he  make  it  one  of  his  great  objects       I  have  known  high-flying  professore  of  reli- 

to  devote  a  considerable  portion  of  it  to  the  gion  guilty  of  most  of  the  frauds  to  which  I 

good  of  society ;  and,  that  labour^  both  of  now  allude.     I  have  known  a  merchant,  an 

body  and  mind,  is  essenHal  to  the  true  happi-  office-bearer  in  a  Christian  church,  who,  by  a 

)SB  of  man.  dexterous  mode  of  measuring  his  doth,  kept 

4    CovetouBDess  displays  ita»lf  on  an  ex-  off  neariy  an  inch  firom  every  yard,  and  who 
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AargtiL  a  hii^ier  price  for  bis  oommodities  and  odien  require  00  long  ocmtmiied  dnidgeij 
tfuui  any  of  kb  neighboun ;  aoother  of  the  from  their  servants,  otlier  arrangements  ought 
same  pretensions,  who  seemed  to  consider  to  be  made,  and  additional  servants  or  appron- 
himsetf  as  holier  than  others,  who  possessed  tices  procured,  so  that  a  moderate  and  reason- 
A  considerable  qoantity^  of  wealth  along  with  able  service  only  should  be  required  irom  them, 
a  good  businees,  and  who  could,  notwithstand-  But  such  arnugements  would  run  counter  to 
ing,  degrade  himself  and  gratify  his  avarice,  the  principle  of  avarice.    Similar  practices 
by  selling  drams  and  gills  of  whiskey  and  gin  have  long  been  complained  of  in  regaid  to 
over  his  counter,  to  dissipated  women,  and  all  many  of  our  spinning-mills,  and  other  public 
ckthers  who  chose  to  be  lus  customera   I  have  manu&ctories,  and  yet  they  have  been  de- 
seen  such  practices  in  the  shop  eve?   of  the  fended  by  Ckriatian  men,  as  if  the  labouring 
mayor  oAa  large  town,  who  was  also  a  distin-  classes  virare  to  be  considered  in  no  other  light 
guuhed  member  of  the  church.  I  have  known  than  as  mere  animal  machines,  or  as  beasts 
others  of  similar  religious  pretensions,  who  of  burden.    Covetousness  likewise  displays 
have  engaged  in  smuggling  spirituous  hquors,  itself  in  keeping  open  shops  to  late  hours,  and 
paper,  teas,  and  other  commodities,  who  have  thus  preventing  fiunilie%  servants,  shopmen, 
even  fi>iged  excise  stamps,  and  who  seemed  and  apprentices    from  domestic  enjoyment, 
to  consider  such  practices  as  nowise  inconsis-  and  from  the  means  of  rational  unprovement; 
tent  with  the  principles  of  Christiani^.    I  and,  when  measures  have  been  concerted  to 
have  known  such  whose  weights  and  mea-  put  a  stop  to  this  evil,  I  have  knovni  two  or 
sures  were  deficient,  whose  qusrtem  loaves  three  professed  Christians,  by  their  obstinaqr 
were  from  five  to  ten  ounces  below  the  just  and  avaricious  disposition,  disconcert  every 
standard,  and  whose  butter,  when  exposed  to  plan  which  had  been  formed  for  this  purpose, 
sole  in  the  public  market,  has  been  frequently       6.  The  covetous  principle,  conjoined  with 
seized  by  police  officers,  on  account  of  its  do-  glaring  acts  of  inhumanity  and  injustice,  is 
fioencj  in  weighL    I  have  seen  the  confi-  frequently  displayed  m  coses  o/B^irKKurrcT 
dmce  of  their  brethren  in  this  way  giossly       How  frequently  do  we  find  persons  estab- 
abnsed  by  their  assumed  character  of  piety  hshlng  an  extensive  business  on  credit  when 
end  rectitude,  and  have  been  sometimes  tempt-  they  have  no  funds  of  their  own ;  unng  wind- 
ed to  suepect  the  honour  and  honesty  of  every  bills  and  sometimes  forgeries ;  furnishing  ele- 
one  who  made  high  pretensions  to  sanctity  gant  houses  with  money  which  is  not  their 
and   evangeiicaJ  reUgion.     Yet  many  such  own;  Jiving  in  luxury  and  splendour;  dashing 
neferioue  practices  are  overlooked  in  Chris-  alonglngigsand  landaus;  entertaining  friends 
tian  churches,  as  scarcely  worthy  of  censure,  with  sumptuous  dinners,  and  indulging  in  all 
especially  if  the  guilty  individuals  have  a  the  feshionable  follies  oi  life,  till,  in  the  course 
large  diare  of  wealth,  and  regularly  attend  of  two  or  three  years,  they  are  run  aground 
the  public  ordinances  of  religion.    Were  it  and  declared    to  be  Bankrupts,  who    can 
expedient  in  the  present  case,  numerous  ex-  scarcely  pay  a  dividend  of  three  shillings  a 
ampies   of  the  above  description  might  be  pound.   Previous  to  such  bankruptcies,  many 
brougltit  ferwardb  cases  of  fraud  and  injustice  veiy  frequently 
Ansother  way  in  which  merchants  display  occur.    I  have  known  office-bearers  in  Cbris^ 
their    covetous  disposition  is,  bi/  toiUng  their  tian  churches,  distinguished  for  their  high  pre* 
apprientieea  and  sennrntSf  and  eonJhUng  them  tensions  to  reUgion  and  piety,  who,  only  a 
for  mo  many  long  hours,  that  their  health  is  few  day  previouH  to  their  feUure  in  business, 
v^ured,  and  their  intellectual  and  religious  have  borrowed  pretty  large  sums  of  money, 
improoement  prevented.    I  have  known  a{^  and  that,  too,  even  from  an  industrious  me* 
prentices  not  above  thirteen  years  of  age,  chanic,  who  was  induced,  by  deceitful  words, 
confined  in  shops  from  seven  in  the  morning  to  lend  the  whole  of  what  he  had  accumulated 
till  twelve  at  midnight,  and  sometimes  to  an  by  industry  and  economy,  during  a  course  pf 
early  hour  in  the  morning,  and  having  scarcely  many  years, — scarcely  a  fraction  of  which  was 
two  hours  out  of  the  twenty-four  alloted  them  ever  recovered.    In  such  cases  we  not  unfio 
fer  meab;  and  that  too,  by  merchants  who  quenUy  behold  selfishness  assuming  a  vast 
made  a  splendid  profession  of  piety,  and  were  variety  of  forms ;  practising  low  cunning  and 
considered  as  pillara  of  Dissenting  churches,  dishonesty,  resorting  to  all  possible  shifts  of 
By  such  conduct  young  persons  are  not  otdy  duplicity,  to  prolong  the  credit  of  a  tottering 
deprived  of  that  recreation  which  is  necessary  establishment ;  concealing  property  which  be- 
to  the  vigour  of  their  animal  system,  but  pre-  longed  to  others,  or  secretiy  duposing  of  it  at 
vented  fimn  attending  the  means  of  moral  and  half  its  value;  dealing  in  contraband  articles, 
leligious  instruction,  and  from  storing  their  defrauding  government  of  its  revenuet*,  de- 
ninds  with  that  knowledge  which  they  ought  ceiving  the  unwary,  weaving  a  web  of  entan* 
to  pnest  SB   as  rational  and  immortal  beings,  glement  throughout  every  department  of  the 
Id  in  the  merent  state  of  things,  merchants  mercantile  concern,  gathering  up  paymenta 
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of  money  tnd  merchandise  against  the  crisia  benefices    and  other   Simoniacal   practice^ 

which  is  approaching,  and  implicating  friends  which  have  long  aboundedi  and  which  hav« 

and  acquaintances,  and  even  the  poor  indua-  tended  to  throw  disgrace  on  the  sacred  office ; 

trious  labourer  in  their  concerns,  and  involv-  there  are  many  other  ways  in  which  worldly* 

ing  them  in  the  impending  ruin.    If  such  mindedneas  is  manifested  by  not  a  few  in  this 

were  the  practices  merely  of  professed  Worldly  class  of  Christian  society.    Although  I  wish 

men,  we  might  cease  to  wonder.    But,  alas !  to  speak  with  the  greatest  respect  of  the  min- 

auch  wiles  and  shufflings  and  dishonesties,  are  isters  of  the  church,  on  account  of  the  sanctity 

too  frequently  displayed  by  those  who  profess  and  importance  of  the  sacred  office,  for  which 

to  be  seeking  after  an  incorruptible  inherits  no  one  entertains  a  higher  Teneration ;  yet  I 

ance.  cannot  shut  my  eyes  to  the  many  examplea 

But  the  exhibition  of  covetousness  and  dis-  around  me,  which  prove  that  not  a  few  Chria- 
honesty  does  not  end  at  the  period  of  bank-  tian  ministers  are  too  much  actuated  and 
raptcy.  After  a  legal  settlement  has  been  directed  in  theu*  movements,  by  a  woiiily- 
obtained,  and  business  resumed,  similar  exhi-  minded  and  avaricioua  disposition.  This  pro- 
bations are  repeated.  I  have  known  many  pensity  is  displayed  m  aspirings,  with  the 
individuals,  belonging  both  to  the  established  utmost  keenness,  after  ecclesiastical  dignities 
church  and  to  dissenters,  men  whose  profca-  and  preferments — ^not  for  the  sake  of  the 
sions  of  religion  were  ostentatious  and  glaring;  duties  connected  with  such  situations,  nor 
who,  after  having  become  bankrupts,  lived  as  vdth  a  view  of  occupying  a  field  of  more  ez- 
luxuriously,  dressed  as  gaily,  gave  their  chil-  tensive  usefulness ;  but  for  increasing  their 
dren  as  fashionabU  an  education,  and  set  revenues,  and  living  in  opulence  and  splcn- 
them  up  m  as  lucrative  professions,  as  if  no  dour.  The  general  cpnductof  many  to  whom 
such  event  had  taken  place.  I  have  known  I  allude,  their  neglect  of  the  flock  over  which 
others  who,  after  having  paid  six  or  seven  they  have  been  made  overseers^  and  their 
ahiUinga  on  the  pound,  and  been  permitted  to  indulgence  in  the  &shionablc  pursuits  and 
resume  trade,  have,  in  the.  course  of  a  few  amusements  of  the  world,  too  plainly  evince 
years,  purchased  heritable  property  to  a  con-  the  ruling  disposition  of  their  hearts.  Would 
aiderable  amount,  without  ever  thinking  of  to  God  that  such  persons  would  consider  what 
restoring  to  their  creditors  a  single  shilling  views  they  will  have  of  such  things,  when 
of  what  they  had  lost  by  their  bankruptcy,  stretched  upon  that  bed  from  which  tliey  are 
Because  they  obtained  a  settlement  from  their  to  rise  no  more,  and  about  to  enter  the  con- 
creditoia,  and  therefore  are  not  legally  bound  fines  of  the  eternal  world !  The  pious  Mr. 
to  refund  their  loss,  therefore^  they  unagine  Hervey,  about  four  days  before  his  death, 
that  Aey  are  under  no  moral  obligation  to  when  Dr.  Stonehouse  paid  him  a  visit,  and 
perform  such  an  act  of  f la/uro/ justice.  The  was  discoursing  on  the  emptiness  of  worldly 
cases  of  this  kind  whidi  daily  occur,  are  so  honours  to  an  immortal,  and  on  the  unprofit- 
numerons  and  striking,  that  it  would  be  need-  ableness  of  riches  to  the  irreligious,  replied, 
leas  to  condescend  to  particular  instances.  It  **  True,  Doctor,  true,  the  only  valuable  riches 
is  little  short  of  a  libel  on  the  moral  percep-  are  in  heaven.  What  would  it  avail  me  now, 
tuma  of  general  society,  and  particularly  on  to  be  the  Archbishop  of  Canterbury  1  Dis- 
the  Christian  world,  that  a  man  voluntarily  ease  would  show  no  respect  to  my  mitre, 
coming  forward  and  settling  with  lus  creditors,  That  prelate  is  not  only  very  great,  but  I  am 
when  he  is  not  legally  bound  to  do  so,  should  told,  he  has  religion  really  at  heart  Yet  it  is 
be  considered  as  a  kind  of  phenomenon  in  the  godliness,  and  not  grandeur,  that  will  avail 
commercial  world,  and  worthy  of  being  pub-  him  hereafter.  The  gospel  is  offered  to  me, 
liahed  in  every  newspaper,  when  it  is  nothing  a  poor  country  parson,  the  same  as  to  his 
more  than  vrhat  a  sense  of  natural  Justice  Grace.  Oh !  why  then  do  Qimisters  thus 
would,  in  all  caaes,  obviously  dictate.  It  is  neglect  the  charge  of  so  kind  a  Saviour,  fawn 
true,  indeed,  that  the  men  of  the  world  seldom  upon  the  great,  and  hunt  after  worldly  prefer- 
consider  such  cases  as  I  have  alluded  to,  as  ments  with  so  much  eagerness,  to  the  disgrace 
of  a  criminal  nature;  but  it  is  amazing  that  of  our  order  1  These  are  the  things  which 
Christian  churches  should  almost  entirely  render  the  clergy  so  justly  contemptible  to  the 
overlook  such  displays  of  covetousness  and  worldlings.  No  wonder  the  service  of  our 
injustice,  and  inflict  no  censure  on  the  offend-  church  has  become  such  a  formal,  lifeless  thing, 
ers,  notwithstanding  the  malignant  and  anti-  since  it  is,  alas !  too  generally  executed  by 
christian  dispositions  and  practices  with  which  persons  dead  to  godliness  in  all  their  conver- 
Aey  are  associated.  sation ;  whose  indiflference  to  religion,  and 

6.  There  is  too  frequently  a  striking  dis-  worldly-minded  behaviour,  proclaim  thn  little 

nlay  of  covetousness  in  the  ease  of  many  of  regard  they  pay  to  the  doctrines  of  the  Lord, 

JAe  ministers  of  religion,  who  bought  them.'* 

Not  to  mention  the  buying  and  selling  of  The  same  covetous  propensity  is  indicated^ 
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When  a  miiiiiler  leaves  an  afiectionate  people,  in  extenaiTe  agpriciiltaral  opeiatlona,  In  aor- 
among  whom  he  has  a  competent  rapport,  for  keying  and  anperintending  roads  and  acting 
a  larger  and  more  opulent  congregation,  where  as  fitctor  for  neighbouring  Squires,  in  order 
his  income  will  be  considerably  increaJBed.  I  to  hoard  up  worldly  treasures,  although  his 
have  seldom  known  an  instance  in  which  a  stipend  was  one  of  the  largest  in  the  coontiy 
minister  Toluntarily  left  his  charge,  unless  aroi]nd.  Indeed,  instances  of  this  descriplioD 
when  he  had  the  prospect  of  a  larger  stipend,  are  so  far  from  being  uncommon,  that  thev 
There  are,  doubtless,  Talid  reasons  why  a  are  scarcely  considered  as  inconsistent  win 
minister  of  the  gospel  may,  with  propriety,  the  sacred  office ;  and*a  man,  under  the  influ- 
leave  his  charge ;  but  if  he  has  pretiously  ence  of  such  principles,  will  pass  through  life 
been  in  moderately  comfiirtable  circumstances,  with  a  certain  degree  of  respect  firom  the 
and  if  the  increase  of  income  be  the  chief  or  church  and  the  world,  as  if  he  had  acted  in 
only  motive  for  the  change,  there  is  too  much  no  way  inconnstent  with  the  character  of  a 
reason  to  sospect,  that  a  covetous  disposition  Christian.  In  the  case  of  sach,  the  duties  of 
has  lurked  in  the  breast,  and  has  influenced  their  office  generally  form  only  a  sabordinate 
his  decision.  Not  long  ago,  a  dissenting  object  of  attention.  Another  way  in  which 
pastor  received  a  call  from  a  congregation  in  covetousness  sometimes  manifests  ittelf,  esp^ 
a  large  town  where  he  was  ofknd  a  larger  dally  in  the  case  of  dissenting  ministers,  is— 
stipend  than  he  had  previously  received.  He  their  concealing  certain  important  truths  in 
was  generally  beloved  by  his  people,  he  had  their  public  ministrations,  and  neglecting  to 
leceived  from  them  handsome  presently  as  apply  the  principles  and  precepts  of  Chris- 
testimonials  of  their  gratitude  and  afiection ;  tianity  to  the  particular  cases  of  eveiy  class 
he  received  from  them  an  income  adequate  to  of  gospel-hearerB  without  respect  of  persons, 
his  station,  and  to  thtf  supply  of  every  reason-  for  fear  of  ofifending  certain  leading  indi vi- 
able want;  they  pressed  him  to  remain,  and  duals  of  the  church,  and  risking  the  losi  of  a 
promised  to  do  every  thing  that  might  promote  portion  of  emolument  It  is  likewise  mani- 
lua  comfort.  But,  for  no  other  reason,  appa-  fested  in  winking  at  the  delinquencies  of  men 
rently,  than  the  prospect  of  about  £50  more  of  wealth  and  influence,  in  cringing  to  such 
being  added  to  his  income,  he  parted  with  characters,  and  attempting  to  screen  them 
them  ahnost  abruptly,  and  left  them  to  draw  from  censure  when  their  conduct  demands  it 
the  inference,  (which  they  did  not  hesitate  to  In  all  such  cases  as  those  to  which  I  allude, 
do^)  that  he  had  more  regard  to  his  worldly  the  conduct  of  a  Christian  pastor  requires  to 
interests  than  to  superintend  the  spiritual  in-  be  guided  by  wisdom  and  prudence.  But 
terests  of  an  afiectionate  people.  I  am  much  when  he  dearly  perceives  the  path  of  truth 
mistaken  if  even  the  temporal  happiness  of  and  duty,  he  ought  at  onoe,  without  fear  of 
each  a  person  shall  be  augmented  by  such  consequences,  to  act  on  the  prindple  **Fiat 
conduct ;  and  if  God,  in  the  course  of  his  JustiHa  mat  caslum,'*  Let  what  is  accordant 
Providence,  does  not  try  him  with  unexpected  with  eternal  truth  and  righteousness  be  pei^ 
difficulties,  and  make  him  behold  his  sin  in  formed,  althou^  the  mighty  should  rage,  the 
his  punishment  heavens  fell,  and  the  elements  rush  into  con- 

This  covetous  disposition  is  likewise  dis-  fusion, 
played  by  ministers  of  the  gospel  when  they       But,  in  general,  it  will  be  found,  that  he 

take  large  forms  and  engage  with  keeimess  in  who  prudently  discharges  his  duty,  trusting 

the  pursuits  of  agriculture,  and  when  they  for  support  in  the  Providence  of  God,  will 

embark  in  extensive  mercantile  concerns  and  seldom  he  left  to  sink  under  his  difficulties,  or 

speinilationSfferthe  purpose  of  increasing  their  to  want  the  means  of  comfortable  support 

fortiuies,  and  enablmg  them  to  live  in  splen-  The  conduct  of  the  apostles,  in  such  cases, 

dour  and  affluence.    It  is  not  long  since  a  should  be  imitated  by  every  Christian  minister, 

dissentiug    minister  was    advertised   in  the  When  Peter  was  brought  before  the  Jewish 

newspapers,  among  the  list  of  bankrupts,  as  rulers  Ux,  account  for  his  conduct  in  healing 

'*the  Rev.  Mr.  H ,  Banker  and  Builder.^  the  impotent  man,  and  preaching  the  resur* 

And,  even  a  Doctor  of  Divinity,  who  enjoyed  rection  of  Jesus,  he  boldly  declared,  **  Be  it 

a  handsome  stipend,  and  was  distinguished  known  to  you  all,  that  by  the  name  of  Jesus 

as  a  popular  preacher,  has  been  known  to  Christ  of  Nazareth,  whom  ye  crucified,  whom 

have  embarked  with  eagerness  in  mercantile  God  raised  from  the  dead,  even  by  A<m  doth 

speculations,  connected  with  shipping  affiurs,  this  man  stand  before  you  whole.    This  is  the 

spmning  mills,  banking,  building,  and  other  stone  that  was  set  at  nought  of  you  builders, 

departments,  for  the  purpose  of  gratifying  a  which  is  become  the  head  of  the  comer, 

woridly  disposition,  and  enabling  him  to  leave.  And  when    he  vras    oomrnanded  to  teach 

at  his  drath,  several  thousands  of  pounds  to  no  more  in  the  nsme  of  Jesus,  he  replied* 

each  member  of  his  femily.    Another  of  the  with  the  same  fearlessness  of  consequences; 

same  description  has  been  known  to  engage  <•  Whether  it  be  right  m  the  sight  of  God  to 
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• 
hetrken  unto  you  mora  than  nnto  God,  judge  bou^t  a  booae,  and  have  the  price  of  it  to 
vo.  For  I  cannot  but  apeak  the  things  which  I  pay  in  a  £9w  days  t"— and'  be  peremptorily 
Lave  seen  and  beard."  And  Paul,  when  he  rafoaed  to  beatow  a  aingie  ahilling  upon  hia 
was  about  to  leave  the  church  of  Epheraa,  distiesaed  lelatiTe.  Yet  no  public  notice  woo 
could  declare,  <*  I  have  kept  back  nothing  that  taken  of  such  conduct  by  the  leligiotts  society 
waa  profitable  unto  you ;  I  have  not  shunned  with  which  he  was  connected,  fiir,  unfocto- 
to  declare  to  you  all  the  counsel  of  GrM :  I  nately,  such  cases  are  not  generally  considered 
have  coveted  no  man's  gold,  nor  silver,  nor  as  samdab,  or  tests  of  the  want  (ji  Cbristiaii 
apparel,  for  these  lunds  have  ministered  to  principle.  His  wife,  who  survived  him,  and 
my  necessities.  I  have  showed  you  all  things,  who  was  of  a  similar  disposition,  while  lying 
bow  that  so  labouring  ye  ought  to  support  Sub  on  her  death-bed,  kept  the  kevs  of  her  trunko 
weak,  and  to  remember  the  words  of  the  Lord  and  drawers  constantly  in  her  handa,  and 
Jesus,  how  he  said.  It  is  more  blessed  to  give  would,  on  no  accouut,  part  with  them  to  any 
than  to  receive."  Were  all  Christian  ministers  individual,  unless  when  she  was  in  a  positiog 
on^Fff^f^  by  the  spirit  which  actuated  these  to  perceive  exactly  every  thing  that  wao 
holy  apostles,  we  ^uld  seldom  find  pastors  transacted  while  the  keys  were  used,  and 
ahiuiking  fi'om  their  duty,  from  the  fear  of  appeared  to  be  restless  and  uneasy  till  they 
man,  or  from  worldly  motives,  "  shunning  to  were  returned.  The  idea  of  losing  a  single 
declare  the  whole  counsel  of  God."  Much  sixpence,  or  the  least  article,  seemed  to  go 
less  should  we  ever  behold  men  more  careful  like  a  dagger  to  her  heart.  After  die  had 
to  fleece  their  flocks  than  to  feed  them  with  breathed  her  last,  a  bag,  containing  bank- 
knowledge— and  who  have  the  efl&ontery  to  notes,  biUs,  and  oUier  documents,  was  feund 
receive  many  hundreds,  and  even  thousands  in  her  hand,  which  die  had  carefully  con- 
of  pounds  a  year,  as  Christian  ministers  ap-  cealed  from  her  attei^bnts,  as  if  die  bad 
pointed  to  the  charge  of  souls,  while  yet  they  expected  to  cany  it  along  with  her  to  the 
spend  their  incomes  in  feshionable  diaripation  world  of  spirits.  Such  are  the  degrading  and 
in  foreign  lands,  regardless  of  the  spiritual  awful  efiects  of  covetousness,  when  suflered 
interests  of  those  precious  souls  which  were  to  gain  the  ascendent  over  tlie  heart.  Can 
eommitted  to  their  care.  It  is  by  such  con-  sudi  a  spirit  be  supposed  to  be  prepared  for 
duct  in  the  clerical  order,  that  religion  and  its  the  mansions  of  the  just,  and  for  entering  into 
ordinances  are  despised  and  treated  with  con-  that  inheritance  which  is  incorruptible,  and 
tempt,  more  than  by  all  the  efibrts  of  avowed  that  fedeth  not  away  ? 
and  unblushing  infidelity ;  and  it  becomes  all  The  following  is  another  example,  relating 
ouch  seriously  to  consider  how  &r  they  are  to  a  lady  in  comfortable  dicumstances,  who 
preiponsible  for  the  demoralisation  of  society,  died  three  or  four  years  ago.  This  lady  was 
the  prevalence  of  irreligion,  and  the  ruin  of  married  to  a  gentleman  who  was  generally 
Immortal  souls ;  and  what  account  they  will  respected  as  a  worthy  man  and  a  sealons 
one  day  be  called  to  give  of  the  manner  in  Christian.  His  habits  were  somewhat  pentt* 
which  they  discharged  the  important  office  rious ;  and  fitmi  a  low  situation,  he  rose  by 
committed  to  theur  trust  various  means,  some  of  which  were  scarcely 

I  shall  now  adduce  a  few  miscellaneous  honourable,  to  a  state  of  wealth  and  inde- 

•xamples,  illustrative  of  the  ascendency  of  the  pendenoe,  so  that,  about  12  years  before  his 

covetous  prindple  in  those  who  made,  or  who  death,  he  was  enabled  to  retire  from  the  duties 

Otill  make  a  flaming  profession  of  religion.  of  his  office,  to  live  in  a  state  of  respectability. 

A  certain  member  of  a  diasenting  church.  His  wife  was  likewise  a  professed  religious 

frho  had  long  been  a  zealous  supporter  of  its  character ;  she  had  no  children,  and  her  great 

peculiar  modes  and  tenets,  had,  in  the  course  anxiety  was  to  preserve,  if  passible,  any  por- 

ofhis  business  as  a  carpenter,  and  by  penurious  tion  of  her  husband's  property  from  passing 

liabits,  amassed  a  considerable  portion  of  pro-  into  the  hands  of  bis  relations.    When  any 

party,  but  was  renuuked  to  be  of  a  bard  and  of  her  husband's  relatives  happened  to  live 

griping  disposition,  and  could  seldom  be  in-  with  them  for  the  sake  of  sociali^  or  for 

duced  to  contribute  to  any  religious  object  affording  them  assistance  in  their  old  age,  she 

He  had  a  brother,  a  man  of  good  character,  denied  Uxem  almost  every  comfort,  and  gnim- 

•nd  a  member  of  the  same  church,  who,  by  bled  at  the  least  article  they  received,  as  if  it 

femily  and  personal  distress,  bad  been  reduced  had  been  a  portion  of  flesh  torn  from  her 

to  extreme  poverty.    Some  of  his  Christian  body — ^till,  one  by  one,  all  such  relatives  fof- 

brethren  represented  to  him  the  case  of  this  sook  her.    After  her  husband's  death,  the 

distressed  brother,  and  urged  him  to  afibrd  same  penurious,  habits  remained,  and,  as  is 

Ihe  family  a  little  pecuniary  relief.    He  re-  usually  the  case,  grew  stronger  and  more 

!>lled,  **  My  brother  little  knows  how  difficult  inveterate.     Afier  her  death,  a  purse  was 

t  is  forme  to  get  money ;  I  have  nothing  that  found  concealed  under  her  pillow,  contain- 

)  can  spare.  Does  he  know  that  I  have  lately  ing  above  £300  in  cash  and  bank-notes,  to 
CMS) 


ON  THE  EFFECTS  OF  COVETOUSNESS.  33 

fHiich,  it  appean,  her  heart  had  been  more  The  death  of  parents  and  relativea  freqnentljr 
Hiraly  wedded  than  to  **  the  treasure  m  the  prodaoes  a  scene  of  rapacity  and  avarice 
heavens  that  &ileth  not,"  and  "  the  glory  which  is  tnily  lamentable  to  a  pions  mind, 
which  iadeth  not  away."  Yet  this  sordid  and  which  no  one  could  previously  have  ex- 
mortal  pesMd  among  Christian  society  as  a  pected.  The  death  of  friends,  which  should 
follower  of  Jesus.  Another  old  woman  died  natur^Uy  lead  us  to  reflections  on  the  vanity 
lately,  who  vras  a  professed  zealot  for  the  d  worldly  treasures,  and  the  reality  of  a  fu- 
truth,  for  **  a  covenanted  work  of  reformat  tuie  state,  not  nnfiequently  steels  the  heart 
tion,"  and  for  testifying  against  abounding  against  every  generous  feeUng,  and  opens  sU 
errors  and  immoralities  in  the  church.  She  the  avenues  of  ambition  and  avarice.  As  a 
was  noted  among  her  neighbours  for  telling  certain  writer  has  observed,  *'The  voice  from 
fibs,  and  giving  fiilse  representations  of  her  the  tomb  leads  us  back  to  the  world,  and  from 
own  circumstances  and  those  of  others.  She  the  very  ashes  of  the  dead  there  comes  a  fire 
represented  herself  as  destitute  of  money,  and  which  enkindles  our  earthly  desires."  The 
almost  of  daily  bread — that  she  could  scarcely  instances  of  this  kind  are  so  numerous,  that 
attain  the  enjoyment  of  the  coarsest  morsel^-  volumes  might  be  filled  with  the  details.  In 
and,  of  course,  she  was  ^voured  with  a  small  opposition  to  every  Christian  principle,  and 
aliment  from  a  charitable  fund.  She  was  also  to  the  dictates  of  natural  justice,  professed 
distinguished  as  a  busy-body  and  tale-bearer,  religionists  will  grasp  at  wraith  wrung  from 
and  was  frequently  caught  secretly  listening  to  the  widow  and  the  orphan,  because  the  civil 
the  conversation  of  her  immediate  neighbours,  law  does  not  interpose  to  prevent  such  bare- 
and  had  burrowed  a  hole  below  the  partition  faced  robberies ;  and  yet  they  will  dare  to 
which  separated  her  apartment  from  that  of  hold  up  their  faces,  without  a  Mush,  in  Chri»- 
another  family,  in  order  that  she  might  indulge  tian  society — ^while  one  who  had  committed 
in  this  mean  and  unchristian  practice.  In  a  a  fiur  less  extensive  robbery,  in  another  form^ 
abort  time  after  she  had  represented  herself  would  be  held  up  to  execration,  and  doomed 
ae  a  destitute  pauper,  she  died,  and,  after  her  to  the  gibbet  I  know  no  practical  use  of 
death,  when  her  store  was  inspected,  it  was  Christian  principle,  unless  it  leads  a  man  in 
^Mind  to  contain  a  considerable  quantity  such  cases  to  perform  an  act  of  natural  jus- 
of  oonfectionaries  of  different  kinds,  spirits,  tice,  altogether  independent  of  the  compul- 
wines,  and  not  a  small  portion  of  money  and  sions  or  regulations  of  civil  codes.  **The 
other  articles,  some  of  which  had  been  accu-  law,"  says  Paul,  "  was  not  made  for  a  right- 
mulating  for  years.  Yet  no  one  was  more  eous  man,  but  for  the  lawless  and  disobedient, 
sealous  than  Margaret  for  the  truth,  and  for  the  ungodly  and  the  profane ;"  and  he  who^ 
testifying  against  the  *' defections"  of  the  in  cases  which  natural  justice  should  deter- 
estaUished  diurch,  and  the  sins  and  immo-  mine,  takes  shelter  under  the  protection  of 
ralities  of  the  age.  Such  examples  as  those  law,  in  committing  an  act  of  oppression,  ought 
now  stated,  are  to  be  found  throughout  almost  to  be  excluded  from  the  society  of  the  faithful, 
every  portion  of  the  visible  church,  and  might  and  regarded  as  a  '^  heathen  man  and  a  pub* 
be  multiplied  to  an  indefinite  extent  lican."  That  such  characters  are  so  frequently 
There  ii  not  a  more  common  case  of  cove^  found  in  the  visible  church,  is  a  plain  evidence 
ousness  that  occurs  in  Christian  sodety,  than  that  the  laws  of  Christ's  kingdom  are  not  yet 
that  of  tMng  adoaniagt  of  the  civil  law,  strictly  and  impartially  administered. 
in  oppoiHion  to  naiurcu  justice,  in  order  to  The  forms  of  our  civil  laws  are  a  striking 
gradfy  an  avaricious  affection.  A  fother  dies  proof  of  the  extensive  range  of  the  operations 
riddenly  without  a  will ;  certain  relations,  of  the  covetous  principle,  and  a  kind  oi  libel 
periiaps  the  son  of  the  first  marriage,  seize  on  the  character  of  mankind,  however  much 
upon  the  father's  property,  while  the  widow  refined  by  civilization  and  Christianity.  '*  It 
and  her  infant  children  are  turned  adrift  from  is  impossible,"  says  a  periodical  writer,  "  to  see 
their  accustomed  dwelling,  either  with  nothing,  the  long  scrolls  in  which  every  contract  is  in- 
or  with  a  pittance  so  small  as  to  be  insufficient  duded,  with  all  the  appendages  of  seals  and 
to  procure  the  coarsest  necessaries  of  life.  Or,  attestation,  without  wondering  at  the  depravity 
perhaps  a  will  has  been  drawn  up,  specifying  of  those  beings  who  must  be  restrained  from 
the  intention  of  the  fother  in  regurd  to  the  in-  violation  of  promises  by  such  formal  and  pub- 
beritanoe  of  his  property,  but  he  dies  before  lie  evidences,  and  precluded  from  equivocation 
he  has  had  an  opportunity  of  siibscribmg  the  and  subterfbge  by  such  punctilious  minute- 
deeument  Though  the  will  of  the  fother  neo.  Among  all  the  satires  to  which  folly 
was  dcariy  made  known  to  all  concerned,  yet  and  wickedness  have  given  occasion,  none  is 
a  perwn  called  the  htir  at  law,  will  imme-  equally  severe  with  a  bond  or  a  settlement." 
dii^y  step  in  and  claim  the  whole  property  And  is  it  not  a  satire  upon  Christianity,  that 
which  the  parent  intended  to  bequeath,  with-  its  professed  votaries  require  such  legal  obli- 
aut  any  regard  to  the  natural  rights  of  others,  gation,  and  punctilious  forms  and  specifica- 
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tian.,  to  prevent  the  inroads  of  •TBricel   uid  Bo.     ^^^^^XtnTJewoS 

that  no  one  can  aafely  trast  money  or  pro-  ^f  pilgrimage,   .   -      10,  WO     ],3T3 

perty  to  any  one  on  the  faith  of  a  Chziatian,  Do.     of    hU  elepbanta  and 

or  depending  purely  on  his  aenae  of  eqoity  ^      of*hiTnn«;i  .ut'e  cir-    ^^ 

and  justice  7  riage,  or  the  ear  and 

Before  proceeding  to  the  next  department  tower  of  the  idol,          6,71  S        SSt 

of  our  subject,  it  may  not  be  improper  to  ad-  Bupeee.  Wfiii  isirS 

vert  to  our  covetousnesa  and  idolatry,  oonai-  ■ 

dared  as  a  tuUion.  In  the  item  **  wages  of  servants,"  are  in> 

Great  Britain  has  long  been  designated  by  eluded  the  wages  of  Sie  eourtezanst  or  strum* 

the  title  of  a  Christian  natiaru    But,  if  proud  pets  who  are  kept  for  the  serrice  of  the  temple, 

ambition  and  an  inordinate  love  of  riches  and  Mr.  Hunter,  the  collector  of  the  pilgrim  tax 

power  be  inconsLstent  with  the  religion  of  for  the  year  1806,  told  Mr.  Buchanan  that 

Jesus,  we  have,  in  many  instances,  forfeited  three  state  carriages  were  decorated  that  year, 

our  right  to  that  appellation.    Without  ad-  with  upwaords  of  £200  sterling  of  Engliih 

verting  to  the  immense  load  of  taxation  which  broadcloth  and  baize, 

has  long  been  levied  from  the  mass  of  the  The  following  items  diow  the  gain  of  this 

people,  and    the  extravagance  with  which  unnatural  association  with  idolatry  at  some  of 

many  portions  of  it  have  been  expended— the  the  principal  stations  appropriated  lor  idol 

heavy  imposts  on  foreign  produce,  and  the  wor^p. 

harassing  regulations  of  the  excise,  which  Rapees. 

prevent  a  free  intercourse  with  foreign  nations  Net  receipts  of  Pj^jgy^^^*  •«  Jojrfe«««t  ^^  ^ 

—the  keeimess  of  our  merchants  and  manu-  Do.        at  Gya  for  1816,    ....   182^876 

fiicturers  in  accumulating  wealth  and  amnns  Do.        at  Allahabad,  for  1810,  -   •     73|0SS 

u,g  fanmen«  fortune  for  th.  purpo«.  of  »»•        "  "Lo^^l'lJJi-  ^^^iV^ 

luxury — the  eagemeas  with  which  our  Land-  isift,      .--...      5, 

holders  endeavour  to  keep  up  the  price  of  I>o.        •*  Tfi^V/*  "**'  Madras, 
grain,  although  the  poor  dioi^  thus  be  de- 
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prived  of  many  of  their  comforts — ^the  poverty  Rapees,*  M9,S70 

of  one  class  of  our  clergy  and  the  extravagant  .    ,.,,_,      ._^       r"^r^ 

incomes  enjoyed  by  others— passing  the  con-  ,  ^r.  Hamilton,  in  his  «  Descnptoon  of  Hm- 

sideradon  of  these  and  similar  characteristics,  dortan,"  as  quojed  hy  Mr.  Peggs,  m  lus  «*  Ihl- 

I  shall  only  mention  one  circumstance  which  SP™.  tax  in  India,    states  with  reipect  to  the 

appears  altogether  inconsistent  with  our  cha-  district  of  Tanjore,  that «  m  aUnort  every  vil- 

lacter  as  a  ChriatUn  nation,  and  that  is,  the  '^»  "»ere  is  a  temple  witfi  a  lofty  gateway 

revenues  derived  from  the  support  of  Idoia-  ^  ma^ve  architecture,  where  a  great  inany 

TRY  in  India,  and  the  encouragement  thus  Brahimns  are  mamtained,  pwUy  6y  on  a/fow- 

givcn  to  the  crueltiea  and  abominations  of  <*"^  fi^^  government*    The  Brahnuns  are 

Pagan  worahip.  ^'^^  extremely  loyal,  on  accoi^nt  of  the  pro- 

In  another  age,  it  wiU  periiaps  scarcely  be  *«^on  they  receive,  and  also  for  an  attou^ 

believed,  that  Britain,  distinguished  for  her  anee  granted  them  by  the  British  government 

zeal  in  propagating  the  gospel  throughout  the  <*M^^.^^^S^^  £18,000  annuaUu, 

hcatiien  world,  baa,  for  many  years  past,  de-  W'*"^  "  distributed  for  th^  support  of  the 

rived  a  revenue  from  tiie  worshippers  of  die  /worer  /m;>^,''--a  sum  which  would  pur- 

idol  Juggernaut,  and  odier  idoU  of  a  simUar  <^^^  <>"«  hundred  and  eighty  diousand  Bibtes 

description  at  Gya,  Allahabad,  Tripetty,  and  **  ^^  shiUmga  each!     Can  any  thing  be 

odier  places  in  Hindostan.    From  die  year  mo^  inconsistent  dian  die  conduct  of  a  pro- 

1813  to  1825,  diere  was  coUected,  by  order  »«»«^  Cf^tian  naUon  in  dius  supporting  a 

of  die  British  government,  from  die  pilgrims  'y^^  of  idolatry,  die  mort  revolting,  cruel 

of  Juggernaut  alone,  about  1,360,000  rupees,  Ifacivious,  and  profane  1     Yet  a  member  of 

or  £170,000;  a  great  part  of  which  was  de-  ^  parliament,  C,  Buller,  Esq.,  m  his  letter 

Toted  to  die  support  of  die  idol,  and  die  «<>  the  Court  of  Directors,  relaUve  to  Jugger- 

prieste  who  officiated  in  conducting  die  cere-  n^^t,  m  1813,  says,  «I  cannot  see  what  pos- 

monies  of  this  abominable  worship.    Dr.  Bu-  «We  objection  diere  is  to  die  continuance  of 

chanan,  in  his  «  Christian  Researches,"  states,  »"  established  tax,  particularly  when  it  u 

from  official  accounts,  diat  die  annual  expense  taken  mto  consecration  what  large  posses, 

of  die  idol  Juggernaut  presented  to  die  Eng-  «<>«■  ^  ^^^  ^^  ^^^y  "^^  allowed  by  our 

lish  government  is  as  foUows:                     -  •  A  Rupee,  thon^h  Rcnerally  considered  to  be 

Bapees.      «.  ^^ly  jjj^  value  of  half  a  crown,  yet  Is  reckoned  In 

Bipenset  of  the  Table  of  the  Idol,   30,115  or  4,51<l  the  case  of  the  pilfrrims  of  India,  to  be  eqiilralenl 

Do.      of  his  dress,  or  wearing  to  the  value  of  one  pound  sterlins  to  an  inhabitant 

apparel,    .    -    -    -         2,719         339  of  Britain,  so  that.  In  this  point  of  view,  rapees 

Do.      wages  of  liis  servanu,       10,057      1,950  may  be  considered  as  equivalent  to  pounds. 
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tnuernmeniy  in  all  parts  of  the  countiy,  for  by  without  noticing  the  children!    I  asked 

ieqiing  up  the  reUgicus  ifutUuiions  of  the  them  where  was  their  home  1    TLey  said 

^mdooa  and  the  Musauinuaru.  they  had  no  home  but  wheip  their  mother 

The  scenes  of  Joggemaut  and  other  idol-  was.    O  there  is  no  pity  at  Juggernaut ! 

temples  are  so  well  known  to  the  British  pub-  Those  who  support  his  kingdom,  err,  I  trust, 

tic,  that  I  need  not  dwell  on  the  abominations  from  ignorance ;  they  know  not  what  they  da" 

and  the   spectacles  of  nuaeiy  presented  in       **  The  loss  of  life,"  says  Colonel  Phipps^ 

these  habitations  of  cruelty.    I  shall  only  re-  who  witnessed  this  festival  in  1822,  **  by  this 

mark  that,  from  all  parts  of  India,  numerous  deplorable  superstition,  probably  exceeds  that 

bodies  of  idol-wordiippeia  or  pilgrims  travel  of  any  other.    The  aged,  the  weak,  the  sick, 

many  hundreds  of  miles  to  pay  homage  to  are  persuaded  to  attempt  this  pilgrimage  as  a 

the  difierent  idols  to  which  I  have  alluded,  remedy  for  all  evils.    The  number  of  women 

A  tax  18  imposed  by  the  British  government  and  children  is  also  very  great,  and  they  leave 

on  these  pilgrims,  graduated  according  to  the  their  &milies  and  their  occupations  to  travel 

rank  or  circumstances-  of  the  pilgrim,  and  an  immense  distance,  with   he  delusive  hope 

amounting  firom  one  to  twenty  or  tlurty  ru-  of  obtaining  eternal  bliss.    Their  means  of 

pees — which,  according  to  the  estimate  stated  subsistence  on  the  road  are  scanty,  and  their 

in  the  preceding  note,  (p.  34),  will  be  equiva-  light  clothing  and  little  bodily  strength,  are  ill 

lent  to  one  pound  sterling  to  the  poorest  class  calculated  to  encounter  the  inclemency  of  the 

of  pilgrims.    Those  journeying  to  Allahabad,  weather.    When  they  approach  the  temple, ' 

for  example,  are  taxed  at  the  following  rates,  they  find  scarcely  enough  left  to  pay  the  tax 

On  every  pilgrim  on  foot,  one  rupee.    On  to  government,  and  to  satisfy  the  repacious 

every  pilgrim  with  a  horse  or  palanquin,  two  brahmins ;  and,  on  leaving  Juggernaut,  with  . 

rupees.     On  every  pilgrim  with  an  elephant,  a  long  journey  before  them,  their  means  of 

twenty  rupees,  dec.  Vast  numbers  of  deluded  support  are  often  quite  exhausted.    The  woik 

creatures  flock  every  year  to  these  temples,  of  death  then  becomes  rapid,  and  the  route  of 

In  1825,  the  number  that  arrived  at  Jugger-  the  pilgrims  may  be  traced  by  the  bones  left 

naut   was  estimated  at  two  hundred  and  by  jackals  and  vultures,  and  the  dead  bodies 

twenty-Jive  thousand,  and  in  some  cases  they  mtnr  be  seen  in  every  direction."  ^ 

have  been  calculated  to  amount  to  more  than       The  Rev.  W.  Bampton,  in  an  account  of 

a  fnilHon.    The  deprivations  and  miseries  this  festival,  in  July,  1823,  states,  ''in  the 

Battered  liy  many  of  these  wretched  beings  front  of  one  of  the  cars  lay  the  body  of  a  dead 

are  almost  incredible.    Br.  Buchanan,  who  man ;  one  arm  and  one  leg  were  eaten ;  and 

visited  Juggernaut  temple  in  June,   1806,  two  dogs  were  then  eating  him  ;  many  people 

gives  the  following  statement    ^  Numbers  of  were  near,  both  moving  and  stationary,  but 

pilgrims  die  on  the  road,  and  their  bodies  tiiey  did  not  seem  to  take  any  notice  of  the 

generally  remain  unburied.    On  a  plain  near  drcami^tanoe.    I  went  to  see  the  pilgrims, 

the  pilpim  caravansera,  100  miles  from  Jug-  who,  because  they  could  not  pay  the  tax,  were 

gemaut,  I  saw  more  dian  100  skulls;  the  kept  without  one  of  the  gates.    In  the  comse 

dogs,  jackals,  and  vultures,  seem  to  live  here  of  the  morning,  I  saw,  within  a  mile  of  the 

on  huaaan  prey.    Wherever  I  turn  my  eyes,  gate,  six  more  dead,  and  the  dogs  and  birds 

I  meet  death  in  one  shape  or  other.    From  were  eating  three  of  them.    Five  or  six  lay 

the  place  where  I  now  stand,  I  have  a  view  dead  within  a  mile  of  the  gate.    A  military 

of  a  host  of  people,,  like  an  army  encamped  officer  pointed  out  a  piece  of  ground,  scarcely 

at  the  outer  gate  of  the  town  of  Juggernaut,  an  acre,  on  which  he  had,  last  year,  counted 

where  a  guard  of  soldiers  ia  posted,  to  prevent  twenty-Jive  dead  bodies.*'    Mr.  Lacey,  a  mis* 

than  from  entering  the  town  until  they  have  aionaxy,  who  was  at  the  festival  in  June,  1826, 

paid  the  tax.    K  pilgrim  announced  tiiat  be  states,  **  On  the  evening  of  the  1 9th,  I  counted 

was  ready  to  ofiler  himself  a  sacrifice  to  the  upwards  of  sixty  dead  and  dying,  from  the 

idoL     He  laid  himself  down  on  the  road  be-  temple,  to  about  half  a  mile  below — ^leaving 

fore  the  car  as  it  was  moving  along,  on  his  out  the  sick  that  had  not  much  life.   In  every 

laoe,  with  bis  arms  stretched  forward.    Tift  street,  comer,  and  open  space— in  feet,  where- 

nraltitude  passed  him,  leaving  the  space  clear,  ever  yon  tamed  your  eyes,  the  dead  and  the 

and  he  was  crushed  to  death  by  the  wheels,  dying  met  your  right.    I  vinted  one  of  the 

How  much  I  wished  that  the  proprietors  of  Golgothas  between  the  tovm  and  the  principal 

India  stock  toould  hace  attended  the  wheels  entrance,  and  I  saw  sights  which  I  never  shall 

ofJuggemauty  and  seen  this  peeuUar  source  forget.  The  small  river  there  was  quite  glutted 

of  their  revenue  /    I  beheld  a  distresnng  witii  the  dead  bodies.    The  wind  had  drifted 

scene  this  morning  in  the  place  of  skulls ;  a  them  all  together,  and  they  were  a  complete 

poor  woman  lying  dead,  or  nearly  so,  and  her  mass  of  putrefying  flesh.    They  also  lay  upon 

two  children  by  her,  lo^ildng  at  the  dogs  and  tiie  ground  in  heaps,  and  the  dogs  and  birds 

^tures  which  were  near.  The  people  passed  were  able  to  do  but  little  towards  dovouring 

CI61> 


00  £SSAT  OK  COYBTOU8NES8. 

diem.**    Such  hamd  deUik  oouU  te  multi-  pagoda  to  which  all  the  Indian  amriexam 

piled  withooi  number ;  every  one  who  haa  come  to  make  their  ofierings.    This  pagoda  ib 

▼idted  such  aceneo  of  miaery  and  depravi^,  full  of  a  great  number  of  naked  images.  Girls 

gives  similar  relations,  some  of  which  are  stiU  of  eleven  or  twelve  years  old,  who  have  been 

more  horrible  and  revolting.    With  regard  to  bought  and  educated  for  the  purpose,  are  sent 

the  number  that  perish  on  sach  occasions,  by  their  mistresses  to  this  pagoda,/o offer  and 

the  Rev.  Mr.  Ward  estimates  that  4000  pil-  surrender  thcmsehes  up  to  this  idoL 
grims  perish  eveiy  year,  on  the  roads  to,  and       In  order  to  induce  ignorant  devotees  to 

at  holy  places    an  estimate  which  is  con-  fixraake  their  homes,  and  commence  pilgrims 

aidered  l^  others  as  hi  below  the  truth,  to  these  temples  of  impurity  and  idolatcy,  a 

Captain  F  estimates  those  who  died  set  of  avaricious  villains,  termed  Pilgrim 

at  Uuttack  and  Pooree,  and  between  the  two  hunters,  are  employed  to  traverse  the  country, 

stations,  at  5000.    How  many  of  these  miser-  and  by  all  manner  of  fiilsehoods,  to  proclaim 

•Ue  people  must  have  died  before  they  reached  the  greatness  of  Juggernaut  and  other  idols, 

their  homes !  many  of  ^m  coming  three,  six,  They  declare,  fiir  example,  that  this  idol  has 

or  nine  hundred  miles.    Mr.  M  ,  the  now  so  fully  convinced  his  conquerors  [that 

European  collector  of  the  tex  at  Pooree^  esti*  is,  the  Rritish]  of  his  divinity,  that  they  have 

nated  the  mortali^  at  20,000 !  taken  his  temple  under  their  own  superintend* 

Juggemaut  is  one  of  the  most  celebrated  ency,  and  that  they  expend  60,000  rupees 

stations  of  idolatry  in  India.    All  the  land  from  year  to  year  to  provide  him  with  an 

within  twenty  miles  is  considered  holy ;  but  attendance  worthy  of  his  dignity.     These 

the  most  sacred  spot  is  inclosed  viithin  a  stona  pilgrim  hunters  are  paid  hy  the  British  gov* 

wall  twenty-one  feet  high,  forming  a  square  emntent.    If  one  of  them  can  march  out  a 

of  about  656  feet   Within  this  area  are  about  thousand  persons  and  persuade  them  to  under, 

fifty  temples ;  but  the  most  conspicuous  build-  take  the  journey,  he  receives  1^00  rupees,  if 

ings  consist  of  one  loffy  stone  tower,  184  feet  they  be  of  the  lower  daaa^  and  3000  rupees, 

high  and  twenty-eight  and  a  half  feet  square  if  they  be  persons  belonging  to  the  higfaeat 

inside.    The  idol  Juggernaut,  and  his  brother  class.    But,  what  is  worst  of  all — ^the  conduct 

Bulbudra,  and  his  sister  Sabadra,  occupy  the  of  the  British  government  in  relation  to  this 

tower.    The  roofe  are  ornamented  with  re-  system,  has  led  many  of  the  natives  to  believe 

pnsenUtions  of  monsters ;  the  waUs  of  the  that  the  British  nation  approves  of  tht  idol' 

temple  are  covered  with  statues  of  stone,  re.  atraus  uxfrship  estabUshea  in  India,  A  Hin- 

presenting  Hindoo  gods,  with  their  wives,  in  doo  inquired  of  a  missionary  in  India,  "  If 

attitudes  grossly  indecent    The  three  cele-  Juggemaut  be  nothing,  why  does  the  Com- 

brated  idols  alluded  to,  are  wooden  busto  six  pany  teke  so  much  money  from  those  who 

feet  high,  having  a  rude  resemblance  of  the  come  to  see  him  1"    Mr.  Lacey,  a  missionary, 

human  head,  and  are  painted  white,  yellow,  who  went  to  relieve  the  destitute  on  the  road 

and  black,  with  iifightfully  grim  and  distorted  to  Cuttack,  during  one  of  the  festivals,  relates 

countenances.  They  are  covered  with  spangled  the  following  incident: — **You  would  have 

broadcloth,  furnished  from  the  export  ware'  felt  your  heart  moved,  to  hear,  as  I  did,  the 

house  of  the  British  government.    The  car  on  natives  say — '  Your  preaching  is  a  He  r—fof^t 

wbtdi  the  idol  is  drawn,  measures  forty-three  if  your  Saviour  ana  your  region  are  thus 

and  a  half  feet  high,  has  sixteen  wheels,  of  merciful,  how  do  you  then  take  away  the 

six  and  a  half  feet  diameter,  and  a  platform  money  of  the  poor  and  suffer  him  to  starve?^ 

thirty-four  and  a  half  feet  square.    The  cere-  It  is  indeed  no  wonder  that  when  the  natives 

monies  connected  vrith  this  idolatrous  worehip,  see  a  poor  creature  lying  dying  for  want,  they 

are,  in  many  instances,  exceedingly  revolting  should  reflect,  that  the  two  rupees  he  paid  as 

and  obscene.    At  Ranibut,  in  the  province  of  a  tax,  would  have  kept  him  alive.    Nor  is  it 

Gurwal,  is  a  temple  sacred  to  i2(^*aA  IsAtfMifa,  indeed  a  pleasing  reflection  to  a*  European 

which  is  principally  inhabited  by  dancing  mind,  that  these  two  rupees  form  precisely 

women*    The  initiation  into  this  society  is  the  difference  between  Ufe  and  death  to  many 

performed  by  anointing  the  head  vrith  oil  who  haoe  perished  for  vrnnt  on  their  road 

token  from  tiie  lamp  placed  before  the  altar,  home.    Another  misdonary  relates,  **  Passing 

by  which  act  they  make  a  formal  abjuration  one  evening  a  large  temple,  I  caught  a  sight 

of  their  paronte  and  kindred,  denoting  their  of  one  of  the  idols,  and  exclaimed,  sinful,  sin- 

future  Uves  to  prostitution,  and  the  British  ful.    The  native  who  was  with  me  aidse^ 

government,  by  giving  annually  512  rupees  to  '  Sir,  is  that  sinful  for  which  the  Company 

Ihe  religious  mendicanto  who  frequent  this  give  thousands  !'    A  man  said  to  me  a  few 

temple,  directly  sanction  this  system  of  6b-  days  ago,  'If  the  government  does  not  forsake 

aoenity  and  pollution.    Many  temples  of  im-  Juggernaut,  how  can  you  expect  that  wa 

Krity  exist  in  other  places  of  Hindostan.  shoudd  V  "    In  this  way  the  effi>rte  of  Chria- 

ivemier  mentions  a  village  where  there  is  a  tian  missionaries  to  turn  tSe  T^*ndoo  from 
(969) 
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Uoktiy,  are,  in  otuij  fawtanfM^  oompletely  who,  from  year  to  year,  propagate  dehcrio^ 

pmlyied.*  and  pioclaim,  for  the  sake  of  gain — the  traiH 

8uch  ia  the  wordup  which  the  British  gov*  eoendent  efficacy  of  beholding  **  a  log  of 

•niment  supports,  and  from  which  it  derives  wood'!**    ^  Be  astonished,  O  ye  heavens,  at 

an  annual  revenne :  Such  is  the  eoveioutneu  this."    No  wonder  if  Christian  missionariea 

fiieimUy  and  directly  connected  with  "idokh  have  the  most  fonnidable  opposition  to  an* 

iiry,"  manifested  by  those  who  give  their  sane-  oomiter,  when  the  very  nation  that  sent  them 

lion  and  support  to  a  system  of  idol-worships  finrth  to  uidermine  the  fiibric  of  Pagan  snpeiw 

diatinguiabed  for  rapacity,  craeltj,  obscenity^  stition,  gkes  dired  countenance  ai^  support 

and  every  thing  shocking  to  the  feelings  of  to  eveiy  thing  that  is  abhonant  and  debasing 

honiamty !     If  we  are  oonmianded  to  **  free  in  the  syitem  of  idolatiy. 
from  Idolatry/'  "to  abstain  from  meats  ofiered       How  appropriate  the  wish  expressed  by  Dr. 

to  idola,"  and  to  ''hate  even  the  garment  Buchanan,  "that  the  proprieton  of  India  stocky 

■potted  by  the  flesb,"  what  shaD  we  think  of  couM  have  attended  the  whet^ls  of  Jaggemaot» 

the  practioe  of  receiving  hundreds  of  thou-  and  seen  this  peculiar  source  of  theirrevenuef' 

aanda  of  rupees  annually,  for  permitting  blind-  I  would  live  on  "  a  dinner  of  heibs,"  or  even 

ed  idolaters  to  worship  the  most 'despicable  onthegraasafthefields,before  I  would  handle 

id(^8 — of  clothing  those  idols^  repairing  their  a  sum  of  money  procured  in  this  way,  to  siq>- 

temples,  and  paying  the  rapacious  and  unfeel-  ply  the  most  delicious  fere.    From  whatever 

ing  priests  that  minister  at  their  altars  1  What  motipes  support  is  given  lo  this  system  of 

shall  we  think  of  the  practioe  of  Christian  Idolatiy,  it  will  remain  an  indelible  stain  ea 

Britons  sending  forth  a  body  of  idol-mission-  the  Bntish  nation,  to  generations  yet  unborn, 

ariea,fer  exceeding  in  numbed  all  the  Christian  and  its  miserable  and  demoraliang  efiecta  will 

nuaaioiiariea,  peihapsi  throughout  the  worid,  only  be  fiiUy  known  in  the  eternal  world. 

«-  ■■        ■  <  ^•» »      II 1 1  III* 


CHAPTER  n. 

On  the  AbturdUy  and  IrraiumaiUy  tf  Qmiouanem* 

Tux  Creator  has  endowed  man  with  men-  ratnee  and  e(mtemplate  the  most  remaikable 
tal  feculties  which,  if  property  directed  and  events  which  have  happened  in  every  period  of 
employed,  would  be  sufficient,  in  many  cases,  the  world,  aince  time  began ;  survey  the  mag- 
to  point  out  the  path  of  virtue,  and  to  show  nifioent  scenery  of  nature  in  all  its  variety  and 
the  folly  and  untfeasonableneas  of  vice.    All  extent;  dive  into  the  dq>ths  of  the  ocean ;  as* 
frie  laws  of  God,  when  properlj  investigated  cend  into  the  regions  of  the  atmosphere ;  pry 
aa  to  their  tendency  and  efiecta,  will  be  found  into  the  inviable  regionsof  creation,  and  behold 
accordant  with  the  dictates  of  enlightened  the  myriads  of  animated  beings  that  people  the 
reason,  and  calculated  to  produce  the  greatest  drops  of  water ;  determine  the  courses  of  the 
■am  of  human  happineas ;  and  the  disposi-  celeistialorbs;  measure  the  distances  and  mag^ 
laons  and  vices  whidi  these  laws  denounce  nitudes  of  the  planets;  predict  the  returns  of 
will  uniformly  be  found  to  have  a  tendency  comets  and  eclipses ;  oonf  ey  himself  along 
to  produce  discomfort  and  misery,  and  to  sob-  mighty  rivers,  and  across  the  expansive  ocean  { 
vert  the  moral^oider  and  happiness  of  the  intel-  render  the  meet  stubborn  elements  of  naturtf 
figent  system.    On  these  and  similar  grounds^  subservient  to  his  designs  and  obedient  to  his 
it  may  not  be  inexpedient  to  ofier  a  few  re-  commands;  and,  in  short,  can  penetrate  be* 
marks  on  the  foUy  and  irrationality  of  the  vice  yond  all  that  is  visible  to  common  eyes,  to  those 
to  which  our  attention  is  directed.  regions  of  space  where  suns  unnumbered  shines 
In  the  first  place,  the  irraHonalUy  of  Covet*  and  mighty  worlds  are  running  their  solemn 
(mtne8$j  will  appear,  if  we  consider  the  noble  rounds;  and  perceive  the  agency  of  Infinite 
mleUtetual  faatUks  with  which  man  it  en-  Power  displaying  itself  throuc^out  the  unlim* 
dokxd.  ited  regions  of  the  universe.  By  these  powen 
Min  is  furnished  not  only  with  sensitive  he  can  trace  the  existence  and  the  attributea 
powers  to  perceive  and  enjoy  the  various  ob-  of  sn  Inrisible  and  Almighty  Being  operating 
jects  with  which  his  terrestrial  habitation  is  in  the  sun,  the  moon,  and  the  starry  orbs,  in 
replenished,  but  also  with  the  powers  of  me-  the  revolutions  of  the  seasons,  the  agency  of 
moiy,  imagination,  judgment,  reasoning,  and  the  elements,  the  process  of  vegetation,  the 
the  moral  feculty.    By  these  powera  he  can  functions  of  animals,  and  the  moral  relations 

which  subsist  among  intelligent  beings;  and 

•MMtofihe  fects  above  itated  have*  been  se-  |„  „.^u  -tndifia  ^twl 'MmtemnlAtiAna  K«  ^m 

Weied  and  abridged  f^om  Mi.  Pi|g'a««Flif  rim  ux  ™  .«icn  ■««>,»«  andooniempiaiions  he  ctt 

in  ladia."                                 •>           •  ^^^  ahappmess  uifiAitely  superfer  to  all  the 
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delisJitBofmereaiumalnnsatioii.    Howim^  fonned  after  the  image  of  his  Maker,  anl 

^^eeuonable  \hen,  is  it,  ibr  a  being  who  poe*  invested  with  dominion  over  all  the  inferior 

■esses  such  sublime  faculties,  to  have  his  tiibesof  animated  nature,  thus  reduce  himself 

whole  soul  absorbed  in  raking  together  a  few  by  his  grovelling  affections  below  the  rack 

paltry  pounds  or  dollars,  which  he  either  ap-  of  the  boasts  of  the  forest  and  the  fowb  of 

plies  to  no  useful  object,  or  employs  merely  heaven  ?    Nothing  can  afford  a  plainer  proof 

for  purposes  of  pride  and  ostentation !     We  of  man's  depravity,  and  that  he  has  fiillen 

are  apt  to  smile  at  a  little  boy  hoarding  up  from  his  hi^  estate  of  primeval  ixmocenoe 

heaps  of  cheny  stones,  small  pebbles,  or  sea  and    rectitude ;    and    there    cannot   be    a 

shells;  but  he  acts  a  more  rational  part  than  greater  libel  on  Christianity  and  on  Cbris- 

the  covetous  man  whose  desires  are  conoen-  tian  churches,  than    that   such    characteni 

trated  in  **  heaping  up  gold  as  the  dust,  and  ahould  assume  the  Christian  profession,  and 

silver  as  the  stones  of  the  brook ;''  for  the  boy  have  their  names  entolled  among  the  socie^ 

has  not  arrived  at  the  full  exercise  of  his  of  the  fidthfiiL 

rational  powers,  and  is  incapable  of  forming  2.  The  folly  of  covetouiness  appears  in 
a  comprehensive  judgment  of  those  pursuits  the  abtohUe  waht  or  utility  wnck  cAo- 
which  ought  to  be  the  great  end  of  his  exist-  raeterizea  the  conduct  of  the  avaridoue  nuuu 
enoe.  The  aims  and  pursuits  of  every  intelli-  True  wisdom  consists  in  proportioning 
genoe,  ought  to  correspond  with  the  faculties  means  to  ends,  and  in  propoong  a  good  and 
he  possesses.  But  does  the  hoarding  of  one  worthy  end  as  the  object  of  our  pursuit*  He 
shilling  after  another,  day  by  day,  and  the  would  be  accounted  a  fool,  who  should  attempt 
absorption  of  the  &culties  in  this  degrading  to  build  a  ship  of  war  on  one  of  the  highest 
obiect,  while  almost  evexy  higher  aim  is  set  peaks  of  the  Alps  or  the  Andes,  or  who  should 
aside, — correepond  to  the  noble  powers  with  spend  a  large  fortune  in  constructing  a  huge 
which  man  is  invested,  and  the  variety  and  machine  which  was  of  no  use  to  mankind, 
sublimity  of  those  objects  which  solicit  their  but  merely  that  they  might  look  at  the  motion 
attention  1  Is  there,  indeed,  any  comparison  of  its  wheels  and  pinions ;  or  who  should 
between  acquiring  riches  and  wealth  as  an  attempt  to  pile  up  a  mountam  of  sand  within 
ultimate  object,  and  the  cultivation  of  the  the  limits  of  the  sea,  which  the  foaming  bO- 
intellectual  &cuities,  and  the  noble  pursuit  of  lows,  at  eveiy  returmng  tide,  would  sweep 
knowledge  and  moral  improvement?  If  man  away  into  the  bosom  of  the  deep.  But  the 
had  been  intended  to  live  the  life  of  a  miser,  man  **  who  lays  up  treasures  for  himself  and 
he  would  rather  have  been  formed  into  the  is  not  rich  towards  God,"  acts  with  no  less 
shape  of  an  ant  or  a  pisnUre,  to  dig  among  unreasonableness  and  folly.  He  hoards  riches 
mud  and  sand  and  putrefection,  to  burrow  in  which  he  never  intends  to  use ;  he  vexes  and 
holes  and  crevices  of  the  earth,  and  to  heap  torments  himself  in  acquiring  them;  he  stints 
up  seeds  and  grains  against  the  storms  of  himself  of  even  lawfol  sensitive  comforts;  and 
winter ;  in  which  state  he  would  live  accord-  his  sole  enjoyment  seems  to  be  that  of  brood- 
ing to  the  order  of  nature,  and  be  incapabb  ing  over  in  his  mind  an  arithmetieal  idea 
of  degrading  his  mental  and  moral  powers.  connected  with  hundreds  or  thousands  of 
There  cannot  be  a  more  absurd  and  pre-  circulsr  pieces  of  gaid,  or  square  slips  of 
posterous  exhibition,  than  that  of  a  man  fup-  paper.  The  poor  are  never  to  be  warmed, 
nished  with  powers  capable  of  arresting  the  or  fed,  or  clothed,  the  oppressed  relieved,  the 
elements  of  nature,  of  directing  the  lightnings  widow's  heart  made  to  leap  for  joy,  the  ign<^ 
in  their  course,  of  penetrating  to  the  distant  rant  instructed,  the  ordinances  of  religion 
regions  of  creation,  of  weigUng  the  masses  supported,  or  the  gospel  promoted  in  heathen 
of  surrounding  worlds,  of  holding  a  sublime  lands,  by  means  of  any  of  the  treasures  which 
intercourse  with  his  Almighty  Maker,  and  of  he  accumulates.  He  "  spends  his  money  for 
perpetual  progression  in  knowledge  and  fell-  that  which  is  not  bread,  and  his  labour  for 
city,  throughout  an  interminable  round  of  that  which  satisfieth  not  ;^  and  neither  him- 
existence ;  yet  prostrating  these  noble  powers  self,  his  femily,  his  friends,  his  country,  or 
by  concentrating  them  on  the  one  sole  object  the  world,  is  benefited  by  his  wealth.  I  have 
of  amassing  a  number  of  guineas  and  bank-  read  of  a  Reverend  Mr.  Hagamore  of.  Cats- 
notes,  which  are  never  intended  to  be  applied  hoge,  Leicestershire,  on  whose  death,  in  Janu- 
to  any  rational  or  benevolent  purpose;  as  if  ary,  1776,  it  was  found  that  he  had  accumu- 
man  were  raised  no  higher  in  the  scale  of  lated  thirty  gowns  and  cassocks,  one  hundred 
intellect,  than  the  worms  of  the  dust !  Even  pair  of  breedies,  one  hundred  pair  of  boots^ 
some  of  the  lower  animals,  as  the  dog  and  the  four  hundred  pair  of  shoes,  eighty  wigs,  yet 
hone,  display  more  noble  and  generous  feel-  ahvays  wort  his  own  hair,  fifty-eight  dogs, 
ings,  than  the  earth-worm,,  from  whose  grasp  eighty  wagons  and  carts,  eighty  ploughs,  and 
Tou  cannot  wrench  a  single  shilling  for  any  used  none,  fifty  saddles,  and  flimiture  for  the 
beneficent  object  And  diaU  man,  who  was  menage,  thirty  wheelbarrows,  sixty  horses 
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■Dd  maxeA,  Kventy-foar  ladders,  two  hundred  dderad  as  below  the  scale  of  a  imlynal  beiog^ 
pick-axes,  two  hundred  spades  and  shovels,  and  unfit  for  general  society.  But  there  is  no 
two  hundred  and  forty-nine  raaors,  and  so  etaeniial  difference  between  such  a  fool,  and 
many  walking-sticks,  that  a  tqysman  in  Lei-  the  man  whose  great  and  ultinmte  aim  is  to 
eest^fields,  o£&red  eight  pounds  sterling  to  accumulate  thousands  of  dollars  or  of  guineas, 
procure  them.*  Erery  one  will  at  once  per-  Both  classes  of  persons  are  in  reality  mamaeg 
oeive  that  this  man,  alUiough  he  had  the  title  — with  this  difierence,  that  the  first  class 
of  "Reverend"  affixed  to  his  name,  must  have  would  be  considered  ss  labouring  under  a 
been  nothing  else  but  a  Reverend  fool,  or  serious  menial  derangement,  and  thereibie 
something  approaching  to  a  maniac;  for,  to  objects  of  sympathy  and  pity ;  while  the  other 
accumulate  such  a  number  of  usefiil  articles,  are  consideved  as  in  the  fiiU  exerciae  of  their 
merely  for  the  purpose  of  IcxAing  at  them,  or  intellectual  powers,  although  they  are  pros* 
hroo^ig  over  the  idea  that  they  were  in  one's  tratbg  them  in  the  pursuit  of  objects  as  de- 
possession,  witboot  any  higher  object  in  view^  grading  and  irrationa],  as  those  which  ei  gross 
is  surely  die  chaiactoiistic  of  foUy  and  irr»-  the  imagination  of  the  inmates  of  bedlam, 
tionality,  if  any  thing  ought  to  deognate  a  But,  suppose  that  riches  are  coveted,  not 
person  a  fool  or  a  madman,  for  the  purpose  of  being  hoarded,  but  for  die 

Now,  let  us  suppose  ibr  a  moment,  instead  purpose  of  iMng  expended  in  selfish  gratifica- 
of  money,  a  man  were  to  hoard  in  a  garret  ot  tions,  there  is  almost  as  much  folly  and  irri- 
•  warehouse  appropriated  for  the  purpose^  tionality  in  the  latter  case  ss  in  the  former. 
10,000  pots  or  caldrons  diat  were  never  to  Suppose  a  man  to  have  an  income  of  £3000 
be  used  in  cooking  victuals,  or  for  any  other  a  year,  and  that  £800  are  sufficient  to  procure 
process, — 15,000  tesrkettles,  20,000  cofiee-  him  all  the  sensitive  enjoyments  suitable  to  his 
pots,  25,000  pair  of  boots,  30,000  knee-  station— is  it  rational^iB  iX  tuefitl,  either  to 
buckles,  32,000  great  coats,  and  40,000  pair  himself  or  others,  that  he  should  waste  £2200 
of  trowsers-^^uppose  that  none  of  these  arti-  in  vain  or  profligate  pursuits,  in  balls,  mas- 
des  were  intended  to  be  sold  or  appropriated  querades,  gambling,  hounding,  horse  racing, 
to  such  uses  as  they  are  generally  intended  to  expensive  attire,  and  splendid  equipages-— 
serve,  but  merely  to  be  gazed  at  from  day  to  when  there  are  so  many  poor  to  be  relieved, 
day,  or  contemplated  in  the  ideas  of  them  that  so  many  ignorant  to  be  instructed,  so  msny 
float  before  the  imagination — ^what  should  we  improvements  requisite  for  the  comfort  of 
think  of  the  man  who  spent  his  whole  IsSe,^  general  society,  to  many  sciences  to  cultivate, 
and  concentrated  all  the  energies  of  his  soul'  bo  maay  aorta  to  patronize,  and  so  many  axduous 
in  such  romantic  pursuits  and  acquisitions?  exertions  required  for  promoting  the  general 
We  should  at  once  decide,  that  he  was  un-  renovation  of  the  vrorld — and  scarcely  a  single 
qualified  for  associating  with  rational  beings,  guinea  devoted  to  eidier  of  these  objects? 
and  fit  only  for  a  place  within  the  precincts  Such  conduct  is  no  less  irrational  and  degrad* 
o€  bedlam.  But  what  is  the  great  diflerence  ing,  in  a  moral  and  accountable  agent,  than 
between  %oeumulating  twenty  thousand  cork-  that  of  the  grovelling  wretch  who  hoards  his 
•crews,  or  thhty  thousand  dboe-brushes,  and  money  in  a  bag  which  is  never  opened  but 
boarding  as  many  thousands  of  shillings^  dol«  with  jealous  care  when  he  has  a  fow  more 
Ian  or  pieces  of  paper  called  bank  notes,  vdiich  guineas  or  dollars  to  put  into  it  In  both 
are  never  intoided  to  be  brought  forth  for  the  cases,  wealth  is  turned  aside  from  its  legiti^ 
benefit  of  msnkind?  The  cases  are  almost  mate  channel,  and  perverted  to  purposes 
exactly  parallel ;  and  he  who  is  considered  as  directly  o|^XMite  to  the  will  of  the  Creator, 
a  fool  or  maniac,  in  the  one  case,  deserves  to  and  the  true  happiness  of  mankind. 
be  branded  vrith  the  same  epithets,  in  the  3.  The  folly  of  Avarice  will  appear,  if  toe 
other.  Were  a  man  to  employ  the  greater  eoneider  it  in  relation  to  rational  enjoyment, 
paitof  his  life  in  laying  up  millions  of  cherry-  The  rational  enjoyment  of  life  consists, 
stones  or  pin-heads,  ai^  &]d  his  diief  delight  among  odier  things,  in  the  moderate  use  of 
in  eoclemplating  his  heaps,  and  oontSnoally  the  bounties  of  Providence  which  God  has 
adding  to  their  number,  he  would  be  con-  provided  for  all  his  creatures— in  the  exercise 

of  our  physical  and  mental  powers  on  those 

•  Tkb  •ingolar  clergyman,  when  be  died,  was   obfects  which  are  calculated  to  afibrd  satisfiic* 

SIM  Mnrant  of  each  MX,  whom  he  locked  up  every  nwnt  and  gratitude  towards  our  l/reator— m 
ai^.    His  last  employment  on  an  evening,  was    the  sweets  of  an  approving  conscience— 'in 

•De  BMiiitnf  to  let  out  his  aenrants,  ihe  dogs  the  benevolent  afiisctions,  m  a£Eectaonate  social 
ftwaed  apoD  him  auddenly,  and  threw  him  tnto  intercourse  with  our  fellow  men,  in  the  exer* 
a  pond,  where  he  was  found  dead.    His  servanta    ^^  of  tendemeaa.  avmoathv.  and  tmnA  *ri1l 
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nimily  wUefa  temaini  onroffled  unidit  flie  reiiued  to  be  diflcoontod;  his  agents  ynwm 
changes  of  fortune,  and  the  ontoward  inei-  cheats  and  deceiTen ;  storms  will  bloW  im 
dents  of  human  fife.  Now,  in  none  of  these  spite  of  him,  and  sink  his  ships  in  the  mighty 
lespects  can  the  covetous  man  experience  Ae  waters ;  floods  and  inundations  will  sweep 
sweets  of  true  enjoyment  He  has  it  in  his  away  the  produce  of  his  fields ;  his  crops  will 
power  to  enjoy  all  the  sensitive  pleasures  in  fail ;  his  cattle  die ;  his  debtors  abscond  or 
which  a  rational  being  ought  to  indulge,  yet  become  bankrupts,  and  the  devouring  flames 
he  stints  himself  even  of  necessary  comforta,  wUl  seize  upon  his  houses  and  bams,  or  hi* 
and  lives  upon  hiukt  when,  he  might  feast  shops  and  warehouses,  and  consume  Uiem  to 
himself  on  the  choicest  dainties,  because  it  ashes.  In  all  snch  cases,  where  a  contented 
night  prevent  him  from  adding  new  stores  to  mind  will  endeavour  to  submit  with  calmneaa 
his  secret  treasures.  He  will  shiver  amidst  to  the  allotments  of  Providence,  the  mind  of 
the  colds  of  winter,  under  a  tattered  coat,  or  a  the  covetous  impugns  the  rectitude  of  i^ 
thread4Mure  covering,  and  sit  benumbed  in  his  Divine  dispensation,  and  heaves  with  unutter^ 
apartment  vrithout  a  fin  to  cheer  him,  because  able  throes  of  agony  and  despair.  In  the  Ian* 
the  purchase  of  requisite  oomfotts  would  dimi-  guage  of  inspiration  **  he  is  pierced  through,** 
nish  the  number  <^  hb  pounds,  flhillings,  and  or,  compassed  on  eveiy  side  "  with  mantf 
pence.  He  will  lie  on  a  bed  of  straw,  during  wrrows"  and  the  inward  language  of  his 
the  dariL  evenings  of  winter,  like  a  mere  aninud  heart  is— and  it  is  awfiilly  appropriate, «  Te 
existence,  rather  than  furnish  oil  for  a  lamp,  have  taken  away  my  gods;  and  what  have  I 
and  will  wallow  like  a  sow  amidst  mue  and  more  t"  Amidst  snch  misfortunes  and  mental 
filth,  rather  than  give  the  smallest  trifle  to  a  pangs,  he  is  frequently  lefl  without  friends, 
person  to  dean  his  apartment  Of  mental  without  pity,  or  sympathy,  or  commiseiatioa 
pleasures  he  can  scarcely  be  aaid  to  enjoy  tiie  —pointed  at  with  the  finger  of  scorn,  stung 
smallest  diare,  except  in  so  fer  as  the  ideas  by  the  keen  scarcasms  of  his  neighbours,  and 
of  accumulated  gold  and  silver  are  concerned,  eonsideied  as  a  fit  mark  for  the  i^afts  of  coih 
He  is  necessarily  oppressed  with  rettku  tempt  and  derision,  while  the  lashes  of  hk 
anxieiy*  The  objects  of  his  eovetousness  own  conscience  add  a  keennesa  to  his  anguisiL 
are,  in  most  instances,  necessarily  uncertain.  It  is  almost  needless  to  add,  that  he  derives  no 
He  strives  to  obtain  them,  but  is  doubtfol  of  enjoyment  from  the  exercise  of  kindnesa  and 
success ;  his  mind  hangs  between  hope  and  benignity,  from  the  pursuits  of  knowledge, 
fisar ;  his  desires  are,  however,  continually  the  contemplation  of  nature,  the  afl^tionate 
exerted;  he  is  on 'the  rack  as  it  were,  till  he  association  of  his  feUow-men,  or  the  satisfeo* 
sees  the  issue  of  his  adventure,  and  in  nume-  tion  which  arises  from  deeds  of  beneficence^ 
lous  cases,  his  hopes  are  blasted,  and  his  for  his  degrading  pursuits  leave  him  neither 
schemes  disconcerted;  and  when  the  plans  leisure  nor  relish  for  such  refined  grattficationaii 
of  gain  he  had  laid  are  frustrated,  or  a  portion  Who,  then,  that  has  any  regard  to  rational 
of  his  wealth  destroyed  by  an  unexpected  enjoyment,  would  desire  the  state  of  mind, 
accident,  he  feels  all  the  pains  and  agonies  and  the  condition  of  such  a  wretched  mortal, 
of  a  man  verging  towards  poverty  and  ruin,  oven  although  his  bags  were  full  of  gold,  and 
While  a  contented  man  may  become  rich,  to  his  bams  filled  with  plenty, 
eveiy  desirable  degree,  amid  the  full  posses-  Nor  are  the  enjoyments  much  superior,  of 
sion  of  serenity  of  mind,  and  self-approbation,  the  man  who  covets  riches  merely  for  the 
the  anxiety  of  the  covetous  is  necessarily  great  pnrpose  of  living  in  splendour  and  fiishionable 
and  digtreningf  and  that  is  one  part  of  the  dissipatioiu  To  a  rational  mind  conscious  of 
punishment  he  hievitably  suffers  under  the  its  dignity,  and  of  the  noble  powers  with  vriiich 
righteous  govemment  of  God,  on  account  of  it  is  fumiUhed,  how  poor  a  gratification  would 
his  infringement  of  the  natural  and  moral  it  receive  from  all  the  pleasures  and  gewgaws 
laws  of  the  universe.  To  the  misery  of  per-  that  fascinate  the  worldly  minded  and  the  gay  1 
petual  anxiety  are  added  incessant  tabour,  Are  the  pleasures  derived  from  rich  viands, 
and  an  endless  and  wearisome  train  of  exer^  delicioos  wines,  costly  apparel,  stately  men- 
tion to  augment  his  gains  and  secure  himself  sions,  splendid  equipages,  feshionable  partiee 
from  losses.  Like  a  slave  or  a  roill-borse,  he  and  diversions,  an  enjoyment  adequate  to 
drudges  on  in  a  state  of  travail,  and  in  an  un*  the  sublime  faculties,  uid  the  boundless  de- 
ceasing whirl  of  toil  and  effort,  which  leave  no  sires  of  an  immortal  mind  ?  How  many  of 
intervals  for  rational  reflection  and  enjoyment ;  those  who  make  audi  pleasures  the  grand 
and,  after  all,  his  desires  are  still  craving  and  object  of  their  pursuit,  are  found  the  slaves 
still  unsatisfied.  of  the  most  abject  passions,  with  hearts  ovex^ 
In  the  midst  of  such  labour  and  mental  flowing  with  pride,  rankling  with  envy,  fired 
efibrts  and  perplexities,  he  meets  with  fn-  with  resentment  at  eveiy  trivial  affiont,  re- 
quent  disappointments.  His  deeds  or  obliga-  vengefid  of  injuries,  and  hurried  along,  by 
tions  are  found  to  be  defective;  his  bills  are  the  lust  of  ambition,  into  every ^folly  and 
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atiBTiganoe  1     Where   such   paaaionB  are  will  corresponcl  with  it,  and  wil^  be  anTioas 
eontinuaUy  (^>erating,  along  with  all  their  to  learn  intelligence  respecting  its  affiiire  from 
kindred  emotions,  and  where  benevolence  is  periodical  journals  and  other  sooroes  of  in* 
seUom  exercised,  it  is  impossible  that  true  formation.    If  a  peison,  on  the  expiry  of  ten 
h^ypiness  can  ever  be  enjoyed.    And  hence,  years,  has  the  prospect  of  entering  on  the 
we  find,  among  persons  of  this  description,  possession  of  a  rich  inheritance,  he  wiU  look 
more  instances  of  suicide,  and  more  numerous  forward  to  it,  with  longing  expectations,  and 
examples  of  family  feuds,  contentions,  and  will  employ  his  thoughts  in  making  arrange- 
separations,  than  among  any  other  class  of  raents  for  enjoying  it,  though  perhaps  he  may 
general  society.    So  that  there  is  no  reason  not  live  to  take  possession.    Nay,  we  shall 
to  desire  the  enjoyments  of  covetousness  in  find  many  individuals  spending  weeks  and 
whatever  channel  it  may  run,  or  whatever  months  in  melancUbly  and  chagrin  for  the 
shape  it  may  assume.  loss  of  a  few  guineas  or  dollars,  and,  at  other 
4.  The  folly  and  h  rationality  of  covetous-  times,  deriving  their  chief  pleasure  fi^m  the 
ness  appears,  when  we  cennder  the  immortal  prospect  of  a  paltry  gain.    Yet  strange  to  tell, 
degtinalion  of  man,  many  such  persons  remain  altogether  insen- 
There  are  thousands  of  misers  and  other  sible  to  the  joys  and  sorrows  of  a  future  world, 
wttMliogs  who  are  governed  by  the  lust  of  and  never  make  the  least  anangemest  in 
ambition  and  covetousness,  who  admit  the  reference  to  that  state ;  although  there  is  an 
doctrine  of  a  future  state  of  punishments  and  absolute  certainty  that  it  awaits  fliem,  and 
rewards.     Independently  of  those  arguments  that  it  is  possible  they  may  be  ushered  into 
which  may  be  drawn  from  the  nature  of  the  it  before  to-morrow's  dawn.    Can  any  speciet 
human  soul,  its  desires  of  knowledge  and  of  folly  with  which  men  are  chargeable,  be 
e^mcions  intellectual  powers,  the  unlimited  compejred  with  such  apathy  and  indifierence 
range  of  view  which  is  opened  to  these  fiaunil*  about  eoerlasting  things,  when  such  things 
ties,  throughout  the  immensity  of  space  and  are  admitted  to  have  a  real  existence  1 
duration,  the  moral  attributes  of  God,  the  une-  It  is  a  dictate  of  wisdom,  and  even  of  com 
qual  distribution  of  rewards  and  punishments  mon  sense,  that  when  a  person  has  a  prospect 
in  the  present  state,  and  other  considerations,  of  occupying  any  ofl&ce  or  condition  in  Ufe, 
— there  is  a  premonition  and  a  powerful  im-  he  ought  to  engage  in  that  course  at  prepant- 
preasion  in  almost  every  human  mind,  that  the  tion  which  will  qualify  him  for  peribrming  its 
range  <^  its  existence  is  not  confined  to  the  pre-  duties  and  enjoying  its  comforts.    But  what 
aent  liie,  but  that  a  world  of  bliss  or  woe  awaits  preparation  does  the  covetous  man  make  for 
it  beyond  the  grave.    And,  as  vast  multitudes  enabling  him  to  religh  the  enjoyments^  and  to 
of  worldly  and  avaricious  chaiactera  are  to  be  engage  in  the  exercises  of  the  eternal  world  ? 
found  connected  with  the  visible  church,  or  Will  heaping  up  silver  as  the  dust,  and  filling 
fiequenting  its  services ;  by  this  very  circura-  his  bags  with  sovereigns  and  dollars,  and  con- 
stance,  they  formally  admit,  that  there  is  eenirating  his  thoughts  and   affections  on 
another  scene  of  existence  into  which  they  such  objects,  prepare  him  for  the  sublime 
enter  at  the  hour  of  dissolution.  contemplations  of  the  spirits  of  just  men  made 
Now,  how  irrational  and  inconsistent  is  it  perfect,  and  the  hallelujahs  of  the  heavenly 
for  a  man  to  admit,  that  there  is  a  worid  hosti    Will   his   hard   griping   dispositioii 
beyond  the  present  which  is  to  be  the  scene  which  never  permitted  hxm  to  drop  the  tear 
ef  his  everlasting  sbode,  and  yet  continue  to  of  sympathy,  or  to  relieve  the  widow  and  the 
have  his- whole  thoughts  and  afiectioos  ab*  orphan,  render  him  meet  for  y— «yiathig  with 
mrbed  in  pursuing  the  riches  and  transitoiy  the  inhiriiitants  of  that  worid,  where  kme  and 
patifjcations  of  the  present  life,  without  cast-  the  purest  affections,  in  all  their  varied  runifi* 
iag  a  aerioos  glance  on  the  realities  of  the  cations,  forever  prevaill     WiU  his  anxious 
iaviaUe  state,  or  preparing  to  meet  them  1  desbres  and  his  inoessuit  toib  &om  morning 
If  we  had  just  such  views  of  all  the  mo-  to  night,  to  add  to  the  number  of  his  guineas, 
■MitoQs  toalides,  and  the  scenes  of  glory,  and  the  extent  of  his  property,  qualify  him 
•nd  of  terror,  connected  with  the  idea  of  an  for  surveying  the  wonderful  works  of  Ood, 
elensl  world,  and  could  contrast  them  with  and  contemplating  the  gloiy  of  Him  ''who 
the  vain  and  fleeting  enjoyments  of  this  mortal  was  slain  anid  hath  redeoned  us  to  Grod  by 
ioene,  we  should  perceive  a  folli/  and  even  a  his  blood  1"    Can  any  man,  who  has  the 
ipedes  of  madness  in  such  conduct,  more  least  spaik  of  rationality  within  him,  imagine 
aslooiidung  than  what  is  seen  in  any  other  that  sudi  conduct  and  such  dispositions,  are 
course  of  action  punned  by  human  beings,  at  all  compatible  with  preparation  for  the  feli- 
1f  a  man  have  an  estate  in  a  distant  country,  cities  of-  the  heavenly  state  ?    Or,  does  tho 
en  the  proceeds  of  which  a  considerable  por-  poor  degraded  miser  really  believe  that  heaven 
tion  of  hia  income  depends,  he  vrill  not  forget  is  fitted  with  bags  of  gold  and  silver,  and  that 
Chat  he  bsm  an  interest  in  that  country;  he   there  is  no  employment  there  but  *< buying 

33  ^3                          rtt^ 
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and  ■ellinf^,  and  getting  gain  ?"  If  the  man-  woald  he  think  oi  rehearring  in  "  the  aafembij 
sions  of  heaven,  and  the  exerdflea  of  ita  inha*  of  the  just,"  the  deeds  of  violence  and  slangh- 
bitants,  be  such  as  the  Scriptures  delineate,  ter  which  he  perpetrated  upon  earth  1  Woold 
then,  there  is  an  utter  incompatibility  between  the  fine  lady  who  struts  in  all  the  gaiety  and 
the  employments  of  the  celestial  state,  and  splendour  of  dress,  who  spends  half  her  time 
the  train  of  action,  and  the  temper  of  mind,  at  her  toilette,  and  in  fitsbionable  visits,  whose 
of  the  covetous  man,  which  renders  him  alto-  chief  delight  consists  in  rattling  dice  and 
gather  unqualified  for  its  enjoyments.  And,  shuffling  cards,  in  attending  balls,  masque* 
if  he  be  unprepared  for  the  joys  and  the  ser-  rades,  and  plays ;  who  never  devotes  a  singbi 
vices  of  the  heavenly  state,  he  cannot,  in  con-  sovereign  to  beneficent  purpoees,  or  to  fiie 
nstency  with  the  constitution  of  the  moral  propagation  of  religion ;  whoee  life  is  one 
world, be  admitted  into  ittf mansions, but  must  continued  round  of  frivolity  and  dissipation* 
necessarily  sink  into  **  the  blackness  of  dark*  would  such  a  character  meet  with  any  simihu 
neas  for  ever."  entertainments  in  the  society  of  the  angelic 
Nor  are  the  pursuits  of  the  worldling,  who  hosts,  and  of  the  spirits  of  just  men  made 
spends  his  wealth  in  vanity  and  luxuiy,  more  perfect  1  In  short,  can  it  be  supposed  in  con- 
compatible  with  the  joys  of  the  heavenly  sistency  with  reason,  that  snch  dispositions 
world.  This  will  appear,  if  we  consider  some  and  pursuits  have  a  tendency  to  produce  a 
of  the  ingredients  which  enter  into  the  essence  relish  for  the  enjoyments  of  the  celestial 
of '  heavenly  felicity.  From  the  representa-  world,  and  to  prepare  the  soul  for  joiningt 
tions  of  this  state  given  in  the  Scriptures,  we  with  delight,  in  the  exercises  of  its  inhabitants? 
learn,  that  it  is  a  state  of  perfect  purity  and  If  not,  then  such  characters  would  find  no  en- 
holiness  ;  that  the  minds  of  its  inhabitants  joyment,  although  they  were  admitted  within 
are  irradiated  with  divine  knowledge,  and  the  gates  of  paradise ;  but,  like  the  gloomy 
adorned  with  every  divine  virtue ;  that  hve  owl,  which  shuns  the  hght  of  day,  and  the 
pervades  and  unites  the  hearts  of  the  whole  society  of  the  feathered  tribes,  they  would  flee 
of  that  vast  assembly ;  that  humility  is  one  from  the  society  and  the  abodes  of  the  blesaed, 
of  their  distinguishing  characteristics ;  that  to  other  letieata,  and  to  more  congenial  oom- 
tfaey  are  for  ever  engaged  in  bentficent  ser-  panions. 

vices ;  that  the  contemplation  of  the  works  Thus  it  appears,  that  covetonsneas,  what* 
and  ways  of  Grod  forms  a  part  of •  their  em-  ever  form  it  may  assume,  is  utterly  inconststent 
ployment;  and  that  they  are  unceasingly  en-  with  any  rational  or  scriptural  ideas  we  can 
ga^ed  in  sublime  adorations  of  the  Creator  of  entertain  in  relation  to  man's  eternal  destiny* 
the  universe,  in  contemplating  the  gloiy  and  He  is  a  poor,  pitiable  fool  who  makes  the 
celebrating  the  praises  of  Him  **  who  hath  slightest  pretences  to  religion,  while  his  heart 
loved  us,  and  washed  us  from  our  sins  in  his  is  the  seat  of  avaricious  desires,  or  who  makee 
own  blood."  But  what  resemblance  is  there  riches,  gay  apparel,  foolish  amusements,  and 
between  such  a  state  and  such  employments,  the  gratification  of  pride  and  vanity,  the  chief 
and  the  pursuits  of  the  gay  worldling  whose  object  of  his  pursuit  He  subjects  himself 
lieait  is  set  upon  his  riches  as  the  chief  object  to  unnecessaiy  distress  by  the  compnnctionfl 
of  his  afiections  1  Would  the  man  who  of  conscience,  which  the  denunciations  of  re- 
spends  his  wealth  in  hounding,  horse-racing,  ligion  must  occasionally  produce ;  and,  if  he 
cock-fighting,  and  gambling,  find  any  similar  haa  any  measure  of  common  sense,  he  must 
entertainments  for  his  amusement  in  ttie  upper  plainly  perceive,  that  any  hopes  of  happineaa 
world  1  Would  the  proud  and  ambitious,  be  may  indulge  in  relation  to  a  future  state, 
who  took  down  on  the  vulgar  throng  as  if  are  founded  on  "  the  baseless  febric  of  a 
they  were  the  worms  of  the  dust,  and  who  vision."  The  only  consistent  plan,  therefofe, 
value  themselves  on  account  of  their  stately  which  he  can  adopt — ^if  he  is  determined  te 
mansions  and  glittering  equipage,  find  any  prosecute  his  avaricious  courses  '  is,  to  endear 
enjoyment  in  a  world  where  humiUti/  is  the  vour  to  prove  religion  a  feble,  to  abandon 
distinguishing  disposition  of  all  its  inhabitants?  himself  to  downright  scepticism,  to  scout  the 
Would  the  warrior,  who  delights  in  carnage  idea  of  a  Supreme  Grovemor  of  the  universe, 
and  devastation,  expect  to  have  cities  to  storm,  and  to  try,  tf  he  can,  to  live  ^  without  Go^ 
fomis  to  pillage,  or  armies  to  manceuvre,  or  and  withoot  hope  in  the  world." 
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CHAPTER  in. 

On  the  Ineonmtency  of  Coveiousne$8  toith  the  Word  of  Ood» 

Thbsv  18  no  Ticioiu  propensity  of  the  hu-  prthenmve  9wmmary  of  every  species  of  m^ 

man  heart  moie  fieqnenUy  alluded  to,  and  ugnity,  impiety,  and  wickedness. 

more  severely  denounced  in  the  scriptures  of       It  was  for  diis  reason  thai  the  children  of 

truth,  than  tiie  sin  of  covetousness.    For  it  Israel  were  separated  fixHn  the  nations  arouadt 

strikes  at  the  root  of  all  true  religion,  saps  the  and  so  strictly  interdicted  from  the  least  inter* 

foundations  of  piety  and  bevevolenoe,  and  is  course  or  communion  with  idolaters.     80 

accompanied  with  innumerable  vices  and  evil  "jealous"  was  the  God  of  Israel  in  referenee 

propensities,  which  rob  God  of  his  honour  to  idolatry,  that  the  least  approach  to  such 

and  glory,  and  "  drown  men  in  destruction  worship,  either  in  word  or  action,  or  even  in 

and  perdition."    It  would  be  too  tedious  to  imagination,  vras  pointedly  forbidden:— "In 

enter  into  all  the  views  which  the  word  of  all  things  thai  I  have  said  unto  you  be  circum- 

God  exhibits  of  the  nature  and  tendencies  of  spect ;  make  no  mention  of  the  hakk  of  other 

this  sin,  of  the  threatenings  vrhich  are  de-  gods,  neither  let  it  be  heard  out  of  thy  moulh- 

nounoed  against  it,  and  c^  its  utter  incon-  Thou  shalt  not  bow  dovm  to  their  gods  nor 

sistency  with  the  benevolent  spirit  of  the  serve  them,  nor  do  after  their  works,  but  thou 

religion  of  Jesus ;  and  therefore,  I  shall  select  shalt  utterly  overthrow  them  and  quite  break 

for  illuatiation,  only  two  or  three  prominent  down  their  images ;  ye  shall  destroy  their 

paiticulaiB.  altars  and  cut  down  thdr  groves.    Neither 

In  the  first  place, this  propensity  is  branded  shalt  thou  make  marriages  with  them;  for 

in   Scripture  with  the  name  of  Iboultht.  they  will  turn  away  thy  son  from  following 

^  Let  not  covetousness,"  says  Paul  to  the  me,  and  the  anger  of  the  Lord  will  be  kindled 

Bphesians,  "  be  once  named  among  you,  as  and  destroy  thee  suddenly .*'-j- 

becometh  saints.    For  this  ye  know,  that  no       If  idolatry  had  not  been  strictly  forbidden 

eovetous  man,  who  is  an  tdolater,  hath  any  and  undermined,  the  knowledge  and  the  wop* 

inheritance  in  the  kingdom  of  Christ  and  of  ship  of  the  true  God  woald  never  have  been 

God."     And,  in  his  Epistle  to  the  Golossians,  established  in  the  earth.    In  accordance  witl^ 

he  enumerates,  among  the  vices  which  bring  these  injunctions,  the  first  and  fimdamental 

down  the  vrrath  of  G^  upon  the  children  of  precept  of  the  moral  law  was  given,  which 

disobedience,  **  eovetoumess  which  ie  idokh  has  a  reference  not  only  to  the  Jews,  bat 

try/**  to  aU  the  inhabitants  of  the  worM,  **th4m 

Uolatry  is  one  of  ^  greatest  crimes  of  dutlt  have  no  other  gods  before  me"  and  the 

which  a  rational  bong  can  be  guilty ;  for  it  is  seeondj  which  forbids  any  visible  representa^ 

that  which  is  the  source  of  all  the  ignorance,  tions  of  Deity,  has  thi>  strong  and  impreasi^ 

siqwrstitiony  cruelties,  immoralities,  and  ob-  sanction,  "for  I,  the  Lord  thy  God,  am  a 

soene  abominations  of  the  heathen  world,  jealous  God,  visiting   the  iniquity  of  the 

Itis  to  idolatry  we  are  to  escribe  the  burning  fothers  upon  Uie  children  unto  the  third  and 

of  widows  in  Hmdostan,  the  cruel  rites  of  fourth  generation  of  them  that  hate  me." 

Juggernaut,  Ae  exposing  of  the  sick  and  For  thu  reason,  likewise,  the  nations  of  Oft* 

dying  on  the  banks  of  the  Ganges,  the  mnr-  naan  were  devoted  to  utter  destruction.    For 

der  of  infants,  the  infomal  sacrifices  of  the  they  not  only  worshipped  a  multitude  of 

Mexicans,  the  making  ofcbildren  pass  throng  strange  gods,  but  offered  human  vic^ma  on 

Ibe  file  to   Moloch,  the  human  butcheries  their  altars^  and  sacrificed  even  their  sons  and 

wlndi  aie  perpetrated  in  almost  every  pagan  daughters  to  devils ;  and  such  practices  led  to 

lend  to  appease  imaginary  deities,  the  abomi-  adultery,  incest,  sodomy,  be^liahty,  and  other 

natioitt  of  the  ancient  Canaanites,  the  mur-  kindred  crimes,  by  which  these  nations  were 

den  and  obecenities  of  the  South  Sea  Islanders,  distinguished ;  so  that,  by  these  abominationi^ 

&e  degradation  of  intellect  which  is  found  in  they  rendered  themselves  unworthy  of  a  plaoa 

every  heathen  country,  and  the  innumerable  witiiin  the  precincts  of  terrestrial  existence; 

vices  and  mwal  pollutions  of  all  descriptions  they  were  blotted  out  as  a  stain  upon  th« 

which  abound  among  the  tribes  and  nadons  creation  of  God ;  and  their  doom  was  intended 

that  are  ignorant  of  the  living  and  true  God.  as  an  awful  warning  to  the  Israelites^  of  tti» 

80  that  idolatxy  may  be  ccmsidered  as  a  oon^  evil  and  danger  of  turning  aside  fnm.  tbd 

•  Bphss.v,S,S.    Ooloa.llLS.  t Ezod. zzlU. It, M, Ite.  Dent. vIL  1.4^. 
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true  (3od  to  idolatry.  Henca  the  cones  and  ordinate  lore  of  money  on  iU  own  aetouni, 
denunciatioas  that  were  threatened  against  or  in  the  love  of  those  sauitive  gratificatum» 
tiM  least  tendency  of  the  heart  to  idol-wonhip.  which  it  procures ;  and  in  both  these  respects 
*<Ciined  be  the  man  that  maketh  any  graven  it  may  be  shown  to  partake  directly  of  the 
or  molten  image,  an  abomination  to  the  Lord,  nature  of  idolatry.  In  what  does  the  essence 
the  woriL  of  the  hands  of  the  craftsman,  and  of  idolatry  consist,  but  in  the  estrangement 
pattoth  it  in  a  secret  i^ace."  *^  Every  one  of  of  the  heart  from  God,  and  setting  up,  in 
the  house  of  Israel,  or  of  the  stranger  that  competition  with  him,  any  other  object,  as  the 
sojoumeth  in  Israel,  who  separateth  himself  aupreme  object  of  our  affections  and  the  ulli- 
from  me,  and  setteth  up  his  idols  in  his  heart,  mate  end  of  all  our  pursuits  ?  While  the 
and  cometh  to  a  prophet  to  inquire  of  him  pkms  soul  joins  in  unison  with  the  Psalmist* 
conoeming  me,  I  &e  Lord,  will  answer  him  and  says,  ''whom  have  I  in  heaven  but  tliee, 
by  myself,  and  I  will  set  my  &ce  against  that  O  Lord,  and  there  is  none  on  earth  that  I  de- 
man,  and  will  make  him  a  sign  and  a  proverb,  sire  besides  thee ;"  the  covetous  man  says  of 
and  lunU  cut  him  off  from  the  midst  of  my  his  gold,  **  thou  art  my  hope,  and  to  the  fine 
peopUt  and  ye  shall  know  that  I  am  Je-  gold,  thou  art  my  confidence.  I  rejoice,  be- 
novah.*'*  Hence  the  punishment  of  death  cause  my  wealth  is  great  and  my  hands  have 
which  was  uniformly  denounced  and  inflicted  gotten  me  much."  And  such  mental  idolatiy 
upon  the  idolater.  ''If  there  be  found  among  is  no  less  irrational  and  hateful  in  the  sight 
you  man  or  woman  that  hath  gone  and  served  of  the  Most  High,  than  that  of  the  blinded 
other  gods  and  worshipped  &em,  either  the  pagan  who  prostrates  himself  before  a  block 
•an  or  moon,  or  any  fi  the  host  of  heaven ;  of  wood  or  &e  figure  of  a  crocodile. 
tiien  shalt  thou  bring  forth  that  man  or  that  Pagan  idolatry  consiste  either  in  worship- 
woman,  who  have  committed  that  wicked  ping  the  sun,  moon,  or  stars,  or  ui  paying 
thing,  unto  thy  gates,  and  shalt  stone  them  homage  to  a  statue  of  gold  or  silver,  brass  or 
with  stones  till  they  die."f  Such  denuncia-  stone.  Mental  idolatry  consists  in  paying  a 
tioins  may  be  seen  running  through  the  whole  similar  homage  to  gold  and  silver,  eith^^r  ab- 
of  the  prophetical,  writings  in  reference  to  Is-  stractly  considered,  or  to  those  sensual  objecto 
lael ;  and  almost  every  judgment  of  God,  and  pleasures  which  they  are  the  means  of 
•ither  threatened  or  ii^cted,  is  ascribed  to  procuring.  The  idolater  bows  down  before 
die  abounding  of  idolatry,  and  the  sins  con-  the  shrine  of  a  splendid  image ;  perhaps  one 
nected  with  it,  as  its  procuring  cause.  formed  of  the  richest  materials,  such  as  the 

These  cireumstances^  therefore,  may  be  con-  golden  image  set  up  by  Nebuchadnexzar,  in 

ndersd  as  stamping  upon  idolatry  a  higher  the  plain  of  Dura,  which  was  ninety  feet 

degree  of  opprobium  and  malignity  than  upon  high,  and  contained  a  thousand  >Babylonish 

any  other  crime;  and  consequently,  ss  repre-  talents  of  gold,  or  about  four  millions  of  Bri- 

■enting  the  idolater  as  the  most  depraved  and  tidi  money.    To  this  splendid  image  he  pays 

degraded  of  human  beings.    We  are,  there-  his  homage  in  the  midst  of  assembled  multi- 

Ibra,  apt  to  recoil  fiom  such  a  character,  as  tudes,  and  at  the  sound  of  the  comet,  flute, 

one  who  labours  under  a  peculiar  mental  and  harp,  sackbut,  psaltery,  dulcimer,  and  all  kinds 

moral  derangement,  in  virtually  denying  the  of  music    The  glittering  pomp  and  splendour 

fint  principle  of  human  reason,  and  "  the  Grod  of  such  a  scene  fascinates  his  aflections  and 

that  is  above" — as  one  whom  we  would  al-  overpowen  his  reason,  so  that  he  may  be  led 

most  shudder  to  receive  into  our  company,  for  a  moment  to  imagine  that  it  is  a  fit  repre- 

■nd  would  think  unwordiy  to  enjoy  tiie  com-  sentation  of  the  unknown  God.     But  the 

mon  sympathies  of  hnman  creatures.    But,  covetous  idolater  worships  an  image,  or  an 

wherein   lies  the  great  diffiuience   between  imaginary  idea,  still  more  degrading.     Ho 

*the  covetous  man  who  is  an  idolater,"  and  adores,  or,  in  other  words,  he  eoneentratea  his 

him  who  fidls  down  to  Moloch  or  Juggernaut,  n^eetiofts  upon  a  circular  piece  of  gold  which 

or  worauips  the  sun,  and  moon,  and  the  host  he  can  cany  in  his  pocket,  or  a  thousand  such 

of  heaven  ?    There  is  the  same  mental  de-  pieces  tied  up  in  a  bag,  or  locked  in  his  cof- 

rangement,  the  same  malignity  of  aflbction,  fon.    On  such  objecte  his  mind  incessantly 

and  the  same  dethronement  of  Grod  firom  the  broods,  even  when  they  are  not  present  to  hu 

heart,  in  the  former  case  as  in  the  latter,  senses ;  and  when  he  is  deprived  of  them  by 

Chough  they  are  manifosted  by  different  modes  any  accident,  he  is  overwhelmed  with  anguish 

of  operation.    Let  us  consider,  for  a  little,  the  and  exclaims  in  despair,  "  my  gods  are  taken 

resemblance   between  these  two  modes  of  away,  and  what  have  I  more  V*    There  can 

^olatry.  be  no  essential  diflerence  between  gold  and 

Covetousnesi  may  be  considered  in  two  silver  shaped    into  sUtuary,  adorned   with 

pointe  of  view :  as  consisting  either  in  the  in-  splendid  trappings,  and  set  up  for  the  wonhip 

•  Deot  xxvii.  15.    Eask.  xlv.  7,  r  of  Pagan  nations,  and  the  same  metals  shaped 

t  Drat.  zvu.  9,5.  mto  the  form  of  gumeas,  en>wn% aud  dollars 
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to  whidi  a  mmilar  homage  10  paid  liy  <he  in-  idolater  as  the  rotsry  of  Bacehof,  or  the 
haMtanta  of  an  enlightened  land.  The  forma  ahipper  of  Baal.  Fi^r,  if  each  pannits  be 
of  the  idol  and  the  modes  of  adoration  are  considered  as  the  great  ends  of  onr  existence ; 
■nnewhat  difierent;  but  the  idolatry,  in  all  if  they  oocnpy  the  greatest  share  of  our 
its  main  points  and  bearings,  is  sub^antially  thoughts  and  afiections;  if  our  chief  happi- 
the  same.  Which  of  these  species  of  idobu  ness  is  placed  <m  the  enjoyments  they  affiiid ; 
try,  then,  is  most  irrational  and  debasing  1  if  every  thing  else  is  estimated  only  in  so  lar 
There  can  no  apology  whatever  be  made  for  as  it  contributes  to  such  ends,  and  **  if  we 
idol-worehip,  in  any  shape  or  under  any  cir-  trtut  in  the  abundance  of  our  riches,  and 
cumstances.  But,  in  the  case  of  tlie  Pagan  make  not  God  our  confidence/'  we  finistrato 
idolater,  there  may  be  certain  extenuating  the  great  ends  for  which  we  were  brought 
drcnmatances.  The  ignorance  and  supersti-  into  existence,  and  are  guilty  of  every  thing 
tion  in  which  he  has  been  trained  from  early  that  enters  into  the  essence  of  idolatry.  The 
lifis,  the  opinions  of  his  relatives  and  of  so-  first  duty  of  every  rational  creature  is  to  love 
ciety  aiound  him,  the  strong  prejudices  and  God  supremely  and  a£Eectionately,  to  render 
the  numerous  associations  connected  with  the  him  the  hi^iest  homage  of  our  hearts,  and  to 
religion  of  his  countiy,  the  importance  he  has  serve  him  throughout  every  period  of  our  ex- 
been  taught  to  attach  to  his  superstitious  rites,  istence,  in  preference  to  every  other  object  or 
and  the  apparent  splendour  of  the  idol  he  being.  In  this  manner  we  testify  that  he  is 
adores,  and  oi  the  ceremonies  connected  with  Divinely  Great  and  Excellent,  worthy  of  oar 
ita  wonhip,  might  lead  us  to  commiserate,  highest  reverence  and  regard,  and  that  we  are 
while  vre  cannot  but  condemn,  the  idolatrous  under  obligations  to  Him  for  every  enjo3rment 
heathen.  We  might  almost  cease  to  wonder  we  possess.  Angels,  and  ibid  holy  inluibitanta 
that  a  rude  savage  should  mistake  the  glorious  of  all  worlds,  are  obedient  to  hjs  laws,  and 
Clin  in  the  firmament  for  his  Almighty  Maker,  make  his  glory  the  great  end  of  all  their  ae- 
•nd  the  silver  moon  and  the  radiant  stars  for  tions.  They  bow  in  cordial  submiaBion  to 
the  ministers  of  his  kingdom.  When  we  his  allotments,  *<they  do  his  pleasure  and 
eonaider  the  splendours  they  ^xhiUt,the  Ught  hearken  to  the  voice  of  his  word,"  and  he  is 
they  diflfuse,  and  the  general  utility  of  their  the  supreme  object  of  their  aflection  and  ado- 
influence  on  terrestrial  objects,  we  can  scarcely  ration.  But,  when  we  permit  any  other  ob- 
he  surprised  that  ftllen  reason  should  have  ject  to  occupy  our  supreme  regard,  afiection 
mistaken  them  for  their  Divine  OtiginaL  But  or  esteem,  we  virtually  dethrone  Jehovah  finom 
what  sjrmpathy  can  we  foel,  or  what  apology  our  hearts,  and  banish  him  from  his  own  uni- 
can  we  make  for  those  who  are  trained  in  a  verse.  **  If  we  make  goU  our  hope,  and  ^ne 
civiliaed  and  Christian  country,  who  are  fireed  gold  our  confidence,'  if  the  fovour  of  tho 
from  Pagan  prejudices,  who  have  thefiree  use  great,  the  honour  that  cometh  firom  men,  the 
of  tftieir  reasoning  powers,  and  who  have  been  vain  pageantry  of  lifo,  the  richness  of  our 
insfemcted  in  the  existence  and  attributes  of  dress,  the  elegance  of  our  furniture,  the  ind^ 
an  Ahttig^ty  and  Eternal  Being,  and  yet  pendence  of  our  fortune,  and  the  greatness  of 
prsdioe  an  idolatry  even  more  degrading  than  the  inheritance  we  provide  for  our  children, 
thaJt  of  the  Lama  of  Tliibet,  or  of  the  most  are  the  objects  that  stand  highest  in  our  afiec- 
untutoied  savage  1  ^'Be  astonished,  O  ye  tions;  these  are  the  gods  at  whose  shrine  we 
heavens,  at  this,  and  be  horribly  afiaid !  For  worship,  and  whose  attributes  we  adore.  In 
my  people  (saifh  God)  have  forsaken  the  so  doing,  we  are  guilty  of  the  grossest /!i4e- 
foontain  of  living  waters, — hewn  out  to  them-  hoodf  for  we  practically  deny  that  Jehovah 
selves  broken  uid  empty  dstems,  and  have  is  possessed  of  those  attributes,  which  demand 
gloried  in  their  dbame.'*  the  highest  tribute  of  homage  and  afiection 

The  other  species  of  covetousness—namely,  finom  his  intelligent  offspring.    We  are  guilty 
that  which  consists  in  gratifying  the  luf<t  of   o£  iniustiee  f  for  we  violate  the  rightful  claim 
the  flesh  and  the  pride  of  life,  while  God  is  of  the  Deity  to  the  obedience  of  rational 
baniflhed  from  the  heart,  partakes  no  less  of   agents,  and  render  toereatuies  the  service  and 
the  nature  of  idolatry,  than  that  which  con-  regard  which  is  due  to  Him  alone.    We  are 
siais  in  the  love  of  money,  abstractly  consi-  guilty  of  the  basest  ingratitude ;  for,  to  his 
dered.    He  who  is  incessantly  engaged  in  the   Power  and  Wisdom  we  owe  oujr  very  exist- 
pursuit  of  money  for  the  purpose  of  increas-  enoe,  and  to  his  boundless  BenevolMioe,  all 
ing  the  extent  erf"  his  property,  living  in  luxury   the  rich  variety  of  cimiforts  we  enjoy.    In 
aiid  splendour,  dashmg  along  in  his  chariot,   short,  by  such  conduct,  we  give  evidence  that 
holding  intercourse  with  the  higher  ranks  of   pride,  rebellion,  selfishness,  hatred  of  moral 
society,  spending  his  time  in  fashionable  di-  excelleiice,  and  sll  their  kinilred  emotiona 
versions,  or  in  laying  up  a  fortune  for  his  de-  rankle  in  our  breasts,  and  sway  theh  soeptra 
•oendants,  to  render  thmn  independent,  while   over  aU  our  moral  fiunilties. 
Iw  hM  no  hudier  ends  or  aims,  is  as  much  an       This  on  is  not  only  peculiarly  malignant  i» 
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ilaeli;  but  Keaai  the  foundation  of  every  other  and  reroltiiig  atrodtiM,  which  have  fdlowod 

apeeUa  of  impiety  and  wickedness*     The  in  their  train. 

oommenoement  of  mond  turfntude  in  any  in-  Now,  the  idolatry  of  covetousneaB ;  as  ha»- 

leUigent  being,  wherever  existing  throughout  ing  its  origin  in  the  same  alienation  from 

cnation,  ia  found  in  the  alienation  of  the  GW»  and  the  eame  depravity  of  the  afiB^cttona, 

heart  fitun  God,  and  the  preference  of  any  is  the  source  of  similar  evils  and  immoralities^ 

other  object  to  the  Eternal  Jehovah.    Hence  wherever  its  influence  extends,  as  appears 

the  feU  of  Lucifer,  and  the  malignity  of  his  from  certain  fects  and  illustrations  already 

designs,  and  the  dismal  eSoc^  which  have  stated,  and  which  I  shall  more  particula^ 

ibUowed  in  the  moral  order  of  our  terrestrial  elucidate  under  another  department  of  this 

vfstem;  and  hence  the  anxiety  which  this  subject.    When  the  objects  on  which  the 

aroh  enemy  of  the  moral  universe  displayed  mind  is  fixed,  are  low,  debased,  and  impure ; 

far  order  to  tempt  iha  Saviour  of  the  world  and  when  they  are  connected  with  pride, 

to  eovetousneUf  ambition,  and  distrust  in  the  falsehood,  ingratitude,  inhumanity  and  injus- 

eare  of  Divine  Providence.    In  proportion  as  tioe,  being  destitute  of  higher  conceptions  and 

this  spirit  prevails,  vnll  vridcedness  of  eveiy  nobler  aims,  it  conforms  all  its  views  and 

kind  reign  triumphant,    Wherever  God  is  aflbctioDS  to  the  character  of  such  ob^ectiy 

•eknowledged,  and  loved,  and  adored,  all  di-  and,  therefore,  nothing  can  flow  fiirth  in  the 

vine  virtues  flourish  and  shed  their  benign  conduct  but  what  is  immoral  and  impure, 

influence.    But  wherever  the  aflections  are  God  is  the  sun  of  the  human  soul,  and  of 

alienated  from  the  original  source  of  felicity,  every  intelligent  being.    Wherever  he  dis- 

•very  heavenly  virtue  declines  and  dies,  and  plays  his  radiance,  there  is  moral  day,  spirift- 

ila  piaoe  is  usurped  by  eveiy  species  of  moral  ual  life,  and  holy  energy;  and,  under  his 

•bomiaation.  quickening  beams,  every  divine  virtue  springs 

Hence  the  monstrous  iniquities  and  cruel-  up  with  vigour  and  beauty.    But,  where  the 

lies,  flowing  from  their  religion,  which  have  light  of  this  divine  Luminary  is  excluded,  and 

distinguished  every  nation  of  the  heathen  tbe  eyes  of  the  understanding  shut  to  its 

world.    As  they  had  gods  of  all  descriptions  glorious  exoellbncies,  darkness  and  desolation 

and  characters ;  as  almost  eveiy  being,  real  ensue ;  a  moral  winter  chills  every  fecolty, 

or  imaginary,  was  included  in  the  list  of  dei-  and  the  genuine  fi^ts  of  rigfateousneas  can 

lies;  as  every  degree  of  stupidity,  folly,  im-  never  appear.     And  hence  the  worid  has 

purity,  revenge,  and  other  species  of  moral  become  little  else  than  a  suburb  of  Pande- 

tarpitude,  was  attributed  to  such  beings,—  monium,  the  greater  part  of  its  tnhabitantB 

•0  the  moral  conduct  of  their  votaries  cor-  **  being  filled  with  all  unrighteousness,  fonu- 

nsponded  with  the  character  of  the  idols  at  cation,  wickedness,  malidoueness,  envy,  de- 

whoae  shrines  they  paid    their  adorations,  eeit,  and  malignity  ;*' and  bearing  tl^  character 

Hence  the  unnatural  erueUies  connected  with  of  <<  backbiters,  haters  of  God,  proud,  boesten^ 

their  worship;  the  various  species  of  toi^  covenant-breakers,  inventors  of  evil  things, 

tare  enjoined  for  obtaining  remiasion  of  sins ;  disobedient  to  parents,  without  natural  aflfeo- 

the  thousands  of  human  viotima  which  have  tion,  implacable,  and  unmerciful.  Who  know- 

bled  and  are  still  sacrificed  on  their  altars ;  ing  the  judgment  of  God ;  that  they  who  do 

Ihe  muider  of  female  infimts  as  soon  as  they  such  things  are  worthy  of  death,  not  only  do 

bieathe  the  vital  air ;  the  burning  of  widows  the  same,  but  have  pleasure  in  them  that  do 

on  the  bodies  of  their  deceased  husbands ;  them." 

Ihe  crushing  to  death  of  the  worshippers  of  Again,  eovetousness  bears  anoiher  resem^ 

Juggernaut,  and  the  want  of  humanity  and  blariee  to  idolatry,  in  that  it  is  essenUalfy 

aalural  afibction  which  forms  a  striking  cha-  connected  with  Athkism. 

laeterislic  of  the  rites  of  Paganism.  Hence  the  Idolatry,  strictly  speaking,  is  not  atheism ; 

qinit  fl€  daring  falsehood  displayed  in  their  for  it  recognizes  the  existence  of  superiov 

lying  oracles  and  modes  of  divination,  their  beings  as  the   objects  of  adoration.    But, 

pretended  cures  of  diKases,  their  selection  of  although  in  theoiy,  there  appears  a  shade  of 

human  victims,  their  representations  of  the  fu-  diflerence,  it  is  substantially  the  same,  as  to 

lore  world,  their  fellacious  predictions,  dreams,  all  its  practical  resulta.    For,  in  banishmg 

tad  visions,  which  pervade  the  whole  of  their  the  idea  of  the  true  God  from  the  understand- 

tttysteries  and  systems  of  mythology.    Hence  ing  and  the  aflections,  it  virtually  deposes  the 

Hie  obscene  pollutions  and  abominations  in-  Divinity  from  the  universe ;  and  all  the  immo- 

terporated  with  the  ceremonies  of  idolatry,  ralities  ami  enormities  which  would  flow  from 

1^  which  both  matrons  and  virgins,  with  the  atiieism,  were  its  influence  universal,  result 

ttMt  revolting  rites,  are  consecrated  in  an  from  heathen  idolatry,  wherever  it  abounds. 

Idol-temple,  to  a  life  of  impurity  and  prostitu-  The  same  thing  may  be  said  of  eovetousness ; 

tion ;  and  hence  the  wars  of  revenge  and  de-  it  is  virtually,  and  to  all  intents  and  purposes, 

virtation,  with  all  the  enormities,  immoralitiea,  a  species  of  atheism.    For,  if  atheism  throwi 
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aff  ■&  confidence  in  (3od,  and  tnist  in  fau  deranged,  (he  earth  turned  into  a  diy  and 
Providence,  ao  doea  coretouaneaa  in  all  its  parched  desert,  ''the  windows  of  hnven" 
nmltifimoaa  tianaactiona.  Look  at  die  man  never  opened  to  pour  down  fraitfiihiesa  upon 
whoae  higheat  oUect  ia  to  make  «  fortnne,  die  earth,  and,  conaeqnently,  money  cease  to 
and  to  fill  his  codera  with  gold.  He  devotes  be  of  any  ntility  for  procaring  the  means  of 
hia  time,  hia  aflectiona,  the  power  of  hia  enjoyment;  still,  such  are  the  aasodatioiis 
understanding,  and  hia  acquired  knowledge  connected  with  this  irrational  propensity,  that 
and  experience,  with  a  steady  and  persevering  they  would  ding  to  gold  and  silver,  and 
aim  to  aecure  this  ultimate  end.  He  sits  all  housea  and  landed  property  as  their  darling 
day  long  in  hia  ahop  or  counting-house,  poring  object, "  their  high  tower  and  rock  of  defence." 
over  hia  ledgers,  examining  his  bills  and  seen-  The  same  thinga  may  be  aflirmed  in  regaid 
ritiea  with  unremitting  attention ;  devising  to  those  who  covet  money  for  die  sole  purpose 
plana  of  profit,  aelecdng  every  mean  that  of  self-gratification,  and  indulging  in  luxury 
ingenuity  can  suggest,  and  aeizing  on  every  and  aensual  enjoyments.  Tb^  drink  of  the 
opportunity,  however  deceitful  the  meana  streams,  but  forget  the  fountain.  They  aton 
employed,  for  driving  a  profitable  bargain*  up  firom  the  rich  abundance  of  nature,  what- 
nnd  increasing  hia  atore.  No  hopes  transport  ever  treaaurea  they  can  collect  for  contributing 
him  but  the  proapeet  of  gain,  and  no  fears  to  their  splendour  and  giving  a  relish  to  the 
tonnent  him  but  tlie  risk  of  loas,  except,  per-  pleasures  of  their  aensea ;  but  they  forget  the 
faaps^  the  ehanee  of  acddenta  or  the  fear  of  benevolent  operationa  of  Hm  **  who  giveth 
death.  When  he  baa  placed  his  treaaurea  in  rain  fiom  heaven  and  fruitful  aeasona,  and 
proper  aecurity,  whether  in  hia  baga  or  cofifen,  filleth  the  hearta  of  men  with  tbod  and  glad- 
in  the  bank  or  the  atocks,  in  title  deeda  or  neas."  They  buoy  themselves  up  with  the 
hooka  of  registration,  be  feeb  himaelf  as  inde-  idea  that  their  own  wealth  and  power  and 
pendent  upon  God,  and  the  movements  of  his  influence  have  procured  them  these  enjoy- 
Providence,  as  if  a  Supreme  Moral  Governor  ments,  while  they  regaid  not  the  Hand  and 
had  no  existence.  Without  such  securities.  Power  of  that  Almighty  Being  who  super- 
he  feeb  no  more  dependence  on  an  Invisible  intends  the  minutest  agenciea  of  the  materia] 
Power,  than  the  confirmed  and  avowed  atheiaL  aystem,  and  who  **  giveth  to  all,  life  and  breatii 
I  appeal  to  evefy  one  who  knows  the  world,  and  and  all  thinga.''  They  enjoy  the  comforts  of 
to  the  consciences  of  multitudes,  if  there  are  splendid  mansions,  and  deltghtfiji  gardens ; 
not  thousands  of  characters  of  this  description  they  relisb  the  juice  of  the  strawberry,  the 
in  the  chnreh,  the  state,  and  every  department  peach,  and  the  nectarine,  and  regale  tfaem- 
of  the  commercial  world.  And  what  b  the  selves  with  the  fruit  of  the  vine ;  but  to  Him 
great  difierenoe  between  such  diapoeitiona  ''who  giveth  them  all  thinga  richly  to  enjoy, 
and  conduct,  and  downright  atheiam  1  Sup-  and  to  the  intimations  of  hb  will,  they  pay  no 
poae  the  idea  of  a  Deity  to  bo  amere  chimera,  more  reganl  than  they  do  to  a  breath  of  wind, 
and  the  notion  of  hb  exbtenoe  for  ever  ban-  or  to  what  b  going  on  in  the  upper  regiona  of 
ished  firom  their  thoughts,  would  their  conduct  the  atmoephere.  Now,  what  would  be  the 
be  much  altered,  or  would  it  be  altered  in  the  diflferenoe,  in  the  feelings  and  practice  of  such 
leaatl  except  perhapa  that  they  would  deem  persons,  although  it  could  be  proved  to  a 
it  unneeeasary,  in  compliance  with  cuatom,  to  demonstration  that  a  Supreme  and  Eternal 
attend  the  external  forma  of  worship.  Would  Mind  had  no  existence  ?  Although  die  world 
they  be  more  griping,  deceitful  or  penurious,  had  sprung  from  a  fortuitous  concourse  of 
more  eager  and  persevering  to  by  up  treasures  atoma,  and  were  going  forward  through  inter- 
on  earth,  and  to  add  house  to  houae  and  field  minable  changes  without  the  direction  and 
to  field,  or  trust  more  oonfidendy  in  their  control  ofan  all-pervading  Spirit,  and  although 
richea,  or  feel  more  independent  of  a  Supreme  every  individual  were  to  consider  himself  as  a 
Being,  than  they  do  at  preaenti  It  caimot  part  ofan  independent  system  of  material  ex- 
be  supposed ;  for  they  have  already  carried  istenoe  unconnected  with  mind  or  moral  error, 
theae  propenaltiea  and  practicea  to  the  highest  would  there  be  less  of  true  adoration  or  greti- 
piteh,  which  their  ingenuity  and  energiea  tude  to  an  invisibb  Creator,  or  leas  reliance 
vroald  permit;  and  therefore,  the  exiatence  on  a  superintending  Providence,  in  the  case 
or  non-existence  of  the  Deity  may  be  con-  of  such,  than  there  b  at  preaenti  Would 
■dered  in  robtion  to  aoch  characters,  aa  a  the  hunter  after  pboaa  and  penaiona  be  more 
matter  of  mere  indiflerence.  Their  wealth  keen  in  hia  aspirations  after  posts  of  opulence 
stands  to  them  in  the  pbce  of  God,  on  which  and  honour  1  Would  the  gambbr  be  more 
diey  depend,  and  to  which  they  look  aa  the  eager  in  proaecuting  hb  demoralizing  pur- 
fountain  of  their  enjoymenta,  and  the  founda-  suits  1  Would  the  pride  of  rank  and  dreaa 
tion  of  an  their  future  proepecta,  bodi  for  and  equipage  be  carried  to  a  higher  pitch 
diemaelvea  and  dieir  descendanta.  Even  than  it  now  bt  Would  the  votary  of  fesh- 
■hhoosh  the  whole  oonrre  of  nature  were  ionabb  ^anpation  pursue  hb  giddy  course 
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with  more  rapiclity  and  vehement  desire  t  fiur  as  we  know,  inopable  of  ^trtomng  or 

Would   there   be  more*  horBe-racmg,  cock-  acknowledging  God;    the  other  ''doee  not 

fighting,  hounding,  bails,  masquerades,  and  like  to  retain  God  in  his  knowledge/'     Ha 

other  friYoIous  and  vicious  diversions,  or  leas  might  raise  his  thoughts  to  his  Almighty 

money  bestowed  by  those  who  are  absorbed  Bene&ctor,  if  he  chose,  and  acknowledge  his 

m  such  entertainments  for  the  relief  of  the  bounty;  but  he  chooses  to  shut  his  eyes  to 

widow  and  the  orphan,  for  the  propagation  the  evidences  of  *his  unoeasLog  agency  a:Bd 

of  religion,  and  for  the  general  improvement  beneficence,  and  to  harden  his  heart  against 

of  mankind  ?     We  have  no  reason  to  believe  him.    Though  he  has  been  endowed  with 

that  any  essential  di&renoe  would  be  per-  more  knowledge  than  the  beasts  of  the  field, 

oeptible  in  the  general  pursaits  of  the  world-  and  made  wiser  than  the  fowls  of  heaven, 

lings  to  whom  I  allude.    For,  as  it  is  evident,  yet  his  superior  powers  have  carried  him  no 

fxom   their   governing   dispositiou,  and   the  nearer  to  the  fountain  of  happiness,  than  the 

general  train  of  tlieir  conduct,  that  "  God  is  instinct  of  the  brutes.    In  ^ort,  his  atheism 

not  in  all  their  thoughts,"  that  *'  they  Uve  is  nearly  as  complete  as  theirs— with  this  dif* 

without  God  in  the  worbl,"  and  that  many  ference,  that  while  they  fulfil  their  destination 

of  them  have  already  "  run  to  the  utmost  and  act  up  to  the  constitution  of  their  natures, 

excess  of  riot,"  and  licentiousness — so  we  he  degrades  the  moral  and  intellectual  fiicul- 

have  no  valid  reason  to  conclude,  that  any  ties  with  which  he  is  invested,  by  rendering 

considerable   change  would  take  place,  al-  them  instrumental  for  ]Ht»moting  sensuality 

though  they  acted  on  the  full  belief,  that  and  alienating  his  heart  from  God.    What  a 

the  visible  world,  and  its  several  elementary  pitiful  picture  does  this  representation  present 

parts  are  all  that  we  have  to  do  with,  and  all  of  the  great  majority  of  our  species,  and  of 

that  exists  in  the  universe.  many  even  of  those  who  profess  the  religion 

In  the  train  of  thought  and  action  of  such  of  Jesus,  and  who  display  a  fiery  zeal  in  de- 
individuals,  there  is  a  certain  resemblance  to  fence  of  the  Christian  church !  Alas !  that 
the  atheism  (if  I  may  so  express  it)  of  the  man  who  is  made  only  a  little  lower  than  the 
inferior  animals.  **  The  hart  panteth  after  angels,  and  is  allied  by  his  intellectual  nature 
tlie  brooks  of  water,  and  quenches  its  thirst  wiUi  the  highest  orders  of  oreated  beings, 
at  the  flowing  stream ;  the  ox  browses  on  the  should  thus  pervert  and  prostrate  his  noble 
grass,  and  lies  down  and  ruminates,  till  he  is  powers,  in  attempting  to  banish  the  Creator 
satisfied ;  the  lion  roars  after  his  prey ;  the  firom  his  own  universe,  and  to  deprive  him  of 
goats  clamber  among  the  high  hills  and  rocks,  that  gratitude  and  adoration  which  are  due 
the  wild  deer  gambol  through  the  lawn  and  firom  all  his  rational  ofispring!  Such,  how 
forests,  and  the  fowls  of  heaven  wing  their  ever,  is  the  atheism  of  covetousness ;  and  that 
flight  through  the  air,  and  rejoice  to  perch  the  conclusions  we  have  deduced  are  not 
and  "sing  among  the  branches."  groundless,  appears  from  the  following  pas- 

In  such  gratifications  and  exercises,  every  sage  of  an  inspired  writer :  "  If  I  have  made 

sentient  being  finds  its  peculiar  enjoyment,  gold  my  hope,  or  have  said  to  the  fine  gold 

and  looks  no  higher  when  its  wants  are  sup-  *  Thou  art  my  confidence :'  if  I  rejoiced  be- 

plied  and  senses  gratified.    The  worldling,  cause  my  wealth  was  great,  and  because  mine 

too,  finds  enjoyment  in  the  exercise  of  his  hand  had  gotten  much, — ^if  I  beheld  the  sun 

physical  powers,  and  in  the  rich  and  diversi-  when  it  £ined,  or  the   moon  walking  iu 

fled  bounties  of  nature;  and  the  keenness  brightness;  and  my  heart  had  been  secretiy 

with  which  he  rushes  forward  to  participate  enticed,  or  my  month  hath  kissed  my  hand ; 

of  his  viands,  his  delicious  wines  and  other  this  were  an  iniquity  to  be  punished  by  the 

sensual  pleasures,  bears  a  certain  resemblance  Judge ;  for  I  should  hone  denied  the  God 

to  that  of  the  inferior  tribes  when  they  rush  that  is  love,** 

to  their  peculiar  food  or  beverage  and  satiate       This  subject  deserves  the  serious  considera- 

their  desires.  But,  in  both  cases,  the  physical  tion  of  every  pr:^eaBing  Christian.    Many 

materials  of  the  enjoyment,  or  the  pleasures  who  are  members  of  tiie  visible  church,  and 

arising  from  the  adaptation  of  the  senses  to  regularly  attend  the  dispensation  of  its  ordi- 

the  objects  of  external  nature,  are  all  that  nances,  because  they  do  not  run  to  the  same 

they  recognize ;  while  the  Great  Author  of  excess  in  covetousness  as  others,  or  as  such 

tiieir  enjoyments  is  unheeded  and  unacknow-  characters  as  we  have  alluded  to  above,  are 

lodged.    In  the  one  case,  it  is  owing  to  the  apt  to  imagine  that  no  principles  either  of 

want  of  faculties  capable  of  appreciating  the  idolatry  or  of  atheism  lurk  in  their  hearts. 

existence  and  character  of  a  Supreme  Bene-  They  hug  themselves  m  the  belief  that  they 

factor;  in  the  other,  to  the  perversion  of  love  God  and  man,  and  desire  to  deal  jusdy 

rational  powers  adequate  for  tracing  every  towards  their  neighbours,  while  their  afieo 

comfort  to  its  original  source.    The  one,  from  tions  are  alienated  from  God,  and  their  hearts 

the  original  constitution  of  its  nature,  is,  so  going  after  their  covetousness.  **  Their  riches 
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ue  their  strong  city,  and  as  an  high  wall  in  formed  into  a  haMt,  the  doom  which  cwaits 

their  imagination/'    and  their  trust  iu  the  the  idolater  and  the  atheist  will  be  pronomiced 

Most  Hi^  extexids  no  fardier  than  to  the  by  Him  who  is  '*  a  discemer  of  the  thoughts 

vuibiB  means  of  supply  which  they  think  their  and  intents  of  the  heart,"  at  that  solemn  day 

own  means  and  wisdom  and  industry  have  when  '*  he  shall  come  to  jndge  the  world  in 

provided.    There  is  no  mental  propensity,  or  righteousness." 

subject,  in  regard  to  which  men  are  more  apt  Having  dwelt  with  some  particnlari^  on 
to  deceive  themselves  than  that  under  consi-  the  above  topic,  I  shall  take  only  a  cunory 
deration.    It  is  the  last  thing  a  professed  view  of  a  few  more  particulars  connected 
religionist  v^ill  he  apt  to  suiqiect,  that  he  is  with  this  department  of  the  subject, 
acting  00  the  principles  either  of  atheism  or  2.  Govetousness  is  declared  to  form  an  im^ 
idolatry ;  and  he  would  consider  it  nothing  passable  barrier  to  the  kingdom  of  heaven* 
short  of  an  insult,  were  even  a  suspicion  to  "  Be  not  deceived,"  says  the  apostle  of  the 
this  eflect  insinuated.    But,  it  becomes  every  Gentiles,  "  for  neither  fornicators,  nor  uAib- 
one,  on  this  pobt,  **  to  search  and  tiy  his  ters,  nor  thieves,  nor  covetous j  nor  drunkards^ 
ways."    Let  me  ask  you,  O  profisBsor  of  nor  revilers,  nor  extortionersj  shall  inherit 
rel^;ion,  have  you  never  come  to  the  house  the  kingdom  of  God."    This  is  the  law  of 
of  €rod,  under  the  profession  of  adoring  his  the  God  of  heaven— «  law  which  is  eternal 
perfections  and  giving  thanks  at  the  remem-  and  immutable— «  law  more  steadfest  and 
branoe  of  his  mercy  and  goodness,  while,  unalterable  than  that  of  the  Medes  and  Per-                v 
during  almost  the  whole  of  the  public  services,  sians.    The  laws  of  earthly  sovereigns  may 
your  thoughts  and  desires  have  been  wander-  be  changed,  or  their  designs  frustrated,  but 
ing  abroad  among  your  shops,  your  counting-  the  moral  laws  of  the  Most  High  are  abeo- 
houses,  your  ledgers,  your  gains,  your  losies,  lutely  immutable,  and  no  created  being  can 
your  commerdal  projects,  and  oUier  objects  attempt  to  violate  them,   and  prosper.    As 
of  eovetousness,  whUe  **  the  God  in  whose  soon  may  we  expect  to  unhinge  the  fabric  of 
hands  your  breath  is,  and  whose  are  all  your  the  universe,  to  toss  from  their  foundations 
ways,    you    have   not   glorified,"    although  the  everlasting  mountains,  to  pull  the  sun 
"  your  hands  were  lifted  up  in  the  sanctuary!"  frt>m  his  place  in  the  firmament,  or  to  quench 
Have  JOQ  not  repeatedly,  yea  times  without  the  stars  of  heaven  in  eternal  night,  as  to  ex- 
number,  neglected  to  adore  Grod  in  your  fiiml-  pect  admission  into  the  ^ngdom  of  the  just, 
lies,  and  **  to  show  forth  his  loving  kindness  while  eovetousness  holds  the  ascendency  over 
in  tiie  morning "  from  your  hurry  to  engage  the  heart    For  the  declaration  is  express, 
in  the  bustle  of  the  worid,  and  in  the  acquisi-  and  is  repeated  in  another  epistle,  and  similar 
tion  of  gain  ?   Bo  you  seldom  or  never  lift  up  declarations  are  interspersed  throughout  the 
your  hearts  to  God  in  the  midst  of  your  volume  of  inspiration,  that  "no  covetous  man 
woridly  business,  and  implore  his  Birection,  who  is  an  idolater  hath  any  inheritance  in  the 
and  his  assistance  to  guard  you  from  woridly-  kingdom  of  Christ  or  of  God."    Now  the 
mindedness  and  every  temptation  ?     If  your  laws  of  God  are  not  be  considered  as  the  dic- 
consdenoe   bears  witness  against  you,  that  tates  of  an  arbitrary  sovereign,  but  Iu  founded 
such  dispositions  are  indulged,  and  such  duties  on  the  nature  of  things,  and  the  general  con- 
neglected,  you  have  too  much  reason  to  sus-  stitution  of  the  moral  world.    Although,  in 
pect,  that  your  heart  is  not  right  with  God,  some  instances,  we  are  unable  to  perceive  the 
•ud  that  a  principle  intimately  connected  with  precise  reason  of  certain  laws  or  injunctions, 
idobtry,   holds    the    ascendency  over   your  contained  in  Revelation,   yet  we  may  rest 
alfections.     In  such  a  case,  it  becomes  eveiy  assured,  that,  in  every  instance,  God  has  the 
one  to  exercise  a  holy  jealousy  over  himself,  highett  reason  for  what  he  declares,  and  for 
and  to  examine  the  secret  springs  of  his  what  he  does ;  since  His  wisdom  is  infinite, 
actions,  lest,  peradventure,  he  may  be  found  and  since  his  eyes  comprehend,  at  one  glance, 
among  those  who  are  "  without  God  in  the  all   the  objects   and    relations  which  extbt 
world."    If  he  is  in  doubt  or  perplexity  about  throughout  the  universe.   In  the  present  case, 
this  important  point,  he  will  apply  to  Him  there  are  obvious  reasons  why  the  covetous 
"  who  searcheth  the  hearts  and  reins  of  the  must   be    excluded   firom   the    kingdom  of 
children  of  men,"   and  will  say  with   the  heaven. 

Psalmist,  «  Search  me,  O  Crod,  and  know  For,  in  the  first  place,- /^  ore  tiriTua/t/fft^ 

my  heart;  try  me  and  know  my  thoughts,  for  its  enjovments.  The  pleasures  of  heaven 

and  see  if  there  be  any  wicked  way  in  me,"  are  pure  and  spiritual  but  the  pleasures  of  the 

and  discover  it  to  me,  **  and  lead  me  in  the  covetous  are  "  earthly,  sensual,  and  devilish.'* 

way  everlastinff."    For  if  the  principles  and  The  pleasures  of  heaven  fiow  from  a  principle 

afiections  which  constitute   the  essence  of  of  universal  benevolence,  which  pervades  the 

idolstiy  and  atheism  shall  at  last  be  found  to  minds  of   all  its  inhabitants,   and  without 

hsfs  pfa/rided  the  heart,  and  to  have  been  which  it  would  be  a  place  of  misery ;  but  ths 
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plMMirM  of  tiM  cof«toi]s,  if  tbiey  maj  be  so  hemTen,"  or  for  taking  ft  pait  in  Ummo  laboii«v 
called,  are  derbed  from  prindplee  connected  of  love  for  which  they  are  djatuDgniahed. 
with  envy,  deceit,  ftlaehood,  injnatioe,  apaAy       Some  of  the  other  employmenta  of  heaven 
in  regard  to  the  vranta  and  happineas  of   eonaiat  in  the  celebration  of  the  divine  perfeo* 
othera,  and  with  almoat  every  apedea  of  ma-  tiona.  ^  They  worahip  him  who  liveth  for  ever 
^lignity.    It  ia,  therefore,  impoaaible  that  covet-  end  ever,"  aaying,    **Thou  art  worthy,  O 
oua  charactera  ahooM  either  contribate  to  the  Lord,    to  receive  gloiy,    and  honour,   and 
happineaa  of  fellow-aaaodatea  in  the  realma  of   power,  for  thou  haat  created  all  thmga,  and 
bliaa,  or  find  any  enjoyment  for  themaelvea  in   for  thy  pleaaare  they  are  and  were  created." 
the  perpetual  ezerdae  of  heavenly  virtuea.        They  are  likewiae  engaged  in  contemplaiin^ 
In  the  next  place,  they  are  qualified  for  ^e  glory  of  the  Divine  adminiatiation  in  the 
engaging  in  ita  employmenta.    Heaven  being  worka  of  creation  and  providence,  for  aiich  is 
a  aodal  atate,  and  oonaeqnently,  a  aoene  of   the  aabject  of  their  aong :  **  Great  and  mar- 
moral  action,  ita  inhabitanta  are,  of  courae,   Tellona  are  thy  worka,  Lord  God  Almigfatyy 
perpetaally  employed  in  beneAeent  serviees    just  and  true  are  thy  waya,  thou  King  of 
corresponding  to  the  nature  and  cireumatancea  aainta."  But  all  auch  aublime  exerdaea,  being* 
of  that  happy  world.    Aa  to  the  nature  of    uncongenial  to  the  ruling  paaaiona  and  pur- 
aome  of  theae  aervieea,  and  the  manner  in   euita  ik  avariooua  worldlinga^  could  afibrd 
which  they  are  performed,  we  muat  nece^   them  no  pleaaure ;  and,  consequently,  for  the 
•aiily  remain  in  ignorance  in  our  preaent  reaaona  now  auggeated,  they  must  be  abao* 
ttate.    Although,  in  that  world,  there  are  no   lutely  unfitted    for    partidpating   in    ^  the 
poor  to  be  relieved,  no  ainnera  to  be  redaimed,   inheritance  of  the  aainta  in  hght"    And,  if 
nor  diatreaaed    to  be    conaoled — diere    are,   they  are  found  unguaHJied  for  the  pleaanree 
doubtleaa,  innumerable  waya  in  which  bene-   and  enjoy  menta  of  the  celealial  world,  **  they 
▼olenoe  exerts  ita  nobleat  energiea,  in  com-  connoi,  '  in  the  nature  of  things,'  enter  into 
manicating  happineaa  and  augmenting  the   the  kingdom  of  God."  They  will  be  banished 
joya  of  aurroonding  aaaodatea.    Angela  are   from  that  Meaaed  world,  not  in  conaequenoe 
^  miniatering  apirita"  to  the  aainta  on  earth,   of  any  aibitrary  decree  of  the  Almigh^,  but 
and  have,  in  nvmeroua  inatancea,  contributed  in  virtue  of  the  constitution  of  the  intelligenl 
to  their  preaervation  and  comfort ;  and,  in  the  eyatem,  and   the  fundamental  lawa  of  the 
celestial  atate,  *<  juat  men  made  perfect,"  may,   moral  universe.    And  the  very  drcumstance, 
in  a  thousand  waya  incomprehennble  to  ua,   that  they  are  unauaUJied  for  reliahing  the 
be  miniatering  apirita  to  one  another.    They  exerdaea  and  felicitiea  of  the  heavenly  world, 
may  deliver  leeturea  to  each  other  on  the  will  add  a  peculiar  poignancy  to  thoae  bitter 
worka  and  the  waya  of  God— direct  the  atten-   reflectiona  which  will  be  felt  when  they  find 
tion  to  those  scenes  and  obgects  in  wluch  the   themselves  for  ever  exduded  from  the  New 
glory  of  thdr  Almigfa^  Creator  is  most  con*  Jeniaalem. 

s|Mcnou8ly  displayed^relate  the  history  of  What  should  we  thmk  of  the  degraded 
Divine  diapensationa  towards  them  in  the  worshippers  of  Juggernaut,  who  prostrate 
present  state— 4eize  upon  every  circumstance  themselves  before  &e  car  of  that  abominable 
by  which  ecatatic  joy  may  be  difiused  through-  idol— of  the  prieata  of  Baal,  who  cut  thom- 
out  the  hearta  of  each  other;  and  aa  know-  aolvea  with  knivea  and  lancets  till  the  blood 
ledge  is  necessarily  progresnve,  even  in  that  gushed  out  upon  them,  and  cried  aloud,  **  O 
worid,  and  in  every  region  of  happy  existence,  Baal,  hearua! — of  the  yotaiiea  of  Moloch, 
the  benevolent  prindple  may  be  exerdaed  in  who  threw  their  children  into  the  burning' 
varioua  waya  in  communicating  and  difibaing  vma  of  their  idol,  while  drums  beat  and 
it  among  tiie  nnmeroua  hoata  of  heavenly  trumpeta  aounded  to  drown  their  criea~-of  the 
intelligencea.  But  in  whatever  benanknt  South  Sea  ialandera,  who  aacrifice  human 
aervieea  '<the  aainta  in  light"  may  engage,  victima  to  their  wooden  goda,  accompanied 
it  is  evident  that  the  covetous  are  altogether  with  rites  the  most  horrid  and  obscene ;  what 
unqualified  for  entering  on  such  employmenta.  should  we  think  iji  such  debased  and  wretched 
They  are  uncongenial  to  the  train  of  thought  idolatera,  with  their  minda  polluted  with  every 
they  puraue,  and  to  their  leading  diapontiona.  moral  abomination,  being  admitted  into  the 
For  either  M(^An«w,  apathy,  pride,  aenaual  aodety  of  aainta  and  angela  in  the  upper 
gratification,  or  other  malignant  propensities  worid.  Would  they  be  fit  companions  of  the 
constitute  the  prominent  features  of  their  heavenly  inhabitants,  or  could  they  join  with 
diaracter ;  and  as  these  are  directly  oppoaed  intelligence  and  fervour  in  their  aublime  and 
to  the  benevolence  of  heaven,  auch  piedomi-  holy  employments  1  The  suppodtion  would 
Bating  prindples  must  render  them  entirely  be  utterly  repugnant  to  every  idea  we  ought 
unfit  for  mingling  in  "  the  general  assembly  to  form  of  the  asaociations  of  heavenly  intelli- 
ef  the  firat  bom  whoae  namea  are  written  in  gencea,  or  of  the  arransementa  of  the  ~ 
(266) 


INOONSISTENCT  OF  COVISTOUSNESS  WITH  THE  WORD  OF  GOD.         5| 

goremnient    But,   we  ba^e  already  seen,  mibmit  wilh  contentment  to  the  aUotmeots  of 

that  every  covetooa  man  is  an  idolaier,  with  Providence,  for  their  drcumatanoes  do  not 

•  mind  as  grovelling  and  impure,  as  that  of  expoee  them  to  the  same  temptations  as  the 

the  Totaries  of  Paganism,  to  whom  we  have  rich  to  neglect  the  gospel  and  those  thmga 

•llnded,  and,  consequently,  equally  unfitted  which  belong  to  their  eternal  peace.    Were 

for  the  society  of  blessed  spirits  in  the  main  the  riches,  i^r  which  they  are  aonietimes  apt 

aiona  above.  to  aspire,  to  be  granted  to  them,  it  might 

The  same  impresatve  trudi  was  announced  prove,  aa  it  has  oflen  done,  the  greatest  corse 

by  our  Saviour,  when  he  commanded  the  that  can  befall  them,  and  lay  the  foundation  of 

young  man  who  inquired  the  way  to  eternal  their  eternal  ruin.    **  For  they  that  will  be 

life,  to  sell  all  that  he  had  and  give  to  the  rich  ^1  into  temptation  and  a  mare,  and  into 

poor,  and  come,  and  follow  him  !    **  Verily  I  many  foolish  and  hurtful  lusts  whic  h  drown 

■ay  unto  you,  that  a  rich  man  shall  hardly  men  in  destruction  and  perdition." 
enter  into  the  kingdom  of  God."    And  again ;       3.  Covetousness  is  ineoruutent  wUh  the 

**•  I  say  unto  you,  that  it  is  easier  for  a  camel  idea  of  our  being  redeemed  by  ike  bkod  of 

to  go  through  the  ^e  of  a  needle,  than  for  a  Christ. 

rich  man  to  enter  into  the  kingdom  of  God."  The  apostle  Peter  dedaresi,  in  reference  to 
These  dedaratioos  plainly  imply  the  following  all  Christians,  that  "  they  are  not  redeemed 
things :  I.  That  a  rich  man,  considered  as  with  corruptible  things,  as  silver  and  gold,  but 
such,  or,  as  it  is  elsewhere  expressed,  one  with  the  precious  hlood  of  Christ,  as  of  a 
who  **  irtutt  in  his  riches,*'  cannot  be  admit-  Iamb  without  blemish  and  without  spot'*  And 
ted  into  the  kingdom  of  God ;  for  such  a  trust  he  brings  forward  this  consideration  as  an  ar- 
partakes  of  the  nature  of  idolatry,  which  gnment  against  wordly  lust,  and  in  support 
neoesaarily  exdudea  its  votaries  from  the  ce-  of  univenia]  holiness,  that,  **  as  obedient  chil* 
lesdal  kingdom.  %.  That  it  is  extremely  dren,  we  ought  no  longer  to  foshion  ourselves 
iUffieuU  for  a  man  who  abounds  in  wealth,  according  to  the  former  lusts  in  our  ignorance ; 
and  has  largo  possessions,  not  to  trust  in  such  but  as  be  who  hath  called  us  is  holy,  so  we  ought 
onoertain  riehea,  and  to  bring  his  mind  to  to  be  holy  in  all  manner  of  conversation."  And 
Mibmit  to  the  selfdenying  requisitions  of  the  Paul,  in  his  epistle  to  the  Galatians,  declares, 
gospel,  so  as  to  be  ready  to  resign  his  worldly  thatone  end  of  the  death  of  Christ  is,  "•  that  he 
treasures,  when  the  Jaws  of  the  gospel  king-  might  deHverue  from  this  present  euUujorld!* 
dom  require  it  The  truth  of  this  ia  apparent  and  consequently,  from  all  its  covetous  afieo- 
in  the  comparatively  small  number  tji  rich  tions  and  lustsL  The  work  of  our  redemption 
men  who  have  devoted  themselves  to  the  is  one  of  the  most  astonishing  displays  of  Dt- 
cause  of  evangelical  religion,  as  humble  and  vine  perfection,  and  the  most  glorious  mani- 
selMenied  followers  of  &e  meek  and  lowly  festation  of  Divine  love  towards  the  sons  of 
Jesus.  There  are  uien  at  this  moment  in  men.  Preparations  for  its  acconphshment 
the  higher  places  of  society,  abounding  in  were  going  on  in  every  preceding  period  of 
ricliea,  ten  times  more  than  sufficient  for  ail  the  world.  Prophets,  in  di£brent  ages,  were 
the  lawful  purposes  of  sensitive  enjoyment,  raised  up  to  announce  it ;  the  ceremonial  law 
whom  it  would  be  as  difiicult  to  induce  to  was  instituted,  and  thousands  of  victims  were 
give  the  tenth  part  of  their  incomes,  for  the  slain  on  the  Jewish  altan  to  prefigure  the  su& 
support  and  propagation  of  true  religion,  as  it  ferings  of  Messiah  and  the  ^ory  that  should 
would  be  to  drain  the  caverns  of  the  ocean,  follow ;  the  various  events  of  Providence,  the 
or  to  hurl  the  mountains  from  their  bases,  and  rise  of  empires,  the  fell  of  kings,  and  the  re- 
toss  them  into  the  depths  of  the  seas,  not-  volutions  of  nations,  were  all  directed  in  such 
withstanding  their  pretended  seal  for  the  a  manner  as  to  aocomphsh  the  purposes  of  the 
external  interests  of  the  church.  Almighty,  and  to  bring  about  that  great  event 

Such  b  their  pride,  and  their  attachment  to  —the  death  of  Christ — in  all  the  circum^ 

the  pomp  and  splendoun  of  wealth,  that  no-  stances  in  which  it  actually  happened.  Cele^ 

thing  short  of  Divine  power  could  detach  their  tial  messengers  descend  from  heaven  to  earth 

hearts  from  trusting  in  their  uncertain  riches,  to  announce  the  birth  of  the  Saviour  to  man ; 

•nd  induce  them  "  to  count  all  things  but  loss  a  series  of  august  and  striking  miracles,  such 

that  they  may  win  Christ"     Such  is  ^e  as  had  never  before  been  exhibited,  give  attes- 

powerfui  influence  of  wealth  and  extenial  tation  of  the  Di\'ine  miaaion  of  the  promised 

grandeur  over  the  human  heart,  that  none  Messiah ;  and  at  length,  our  great  High  Priest 

but  those  who  have  attained  a  strong  and  per-  humbled  himself,  and  became  obedient  to  the 

manent  conviction  of  unseen  and  etmud  reali-  death  of  the  cross,  when  the  sun  was  darkened 

ties,  can  kiokdown  upon  them  with  becoming  in  bis  habitation,  the  earth  did  quake,  the 

nidiibfenoe  or  contempt    And  this  consider-  rocks  rent,  the  vail  of  the  temple  was  rent  in 

•liflo  aboold  form  a  powerful  argument  to  the  twain  from  the  top  to  the  bottom,  the  graves 

lower  innka  of  society,  to  encourage  them  to  were  opened,  and  many  of  thmr  inhabitants 
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arose  to  life.  Our  Redeemer  at  length  burrt  eternal  blessings  which  (he  Son  of  God  came 
the  bonds  of  death,  arose  to  an  immortal  life,  into  the  world  to  procure ;  since  those  eflects 
ascended  to  heaven  amidst  a  choir  of  angels,  which  his  death  was  intended  to  accompliahy 
and  is  now  set  down  at  the  right  hand  of  the  have  nerer  been  produced  on  his  heart 
Majesty  on  high.  The  great  end  of  ail  these  4.  Covetousness  is  inamsUterU  with  Love 
soleom  preparations  in  prophedes,  in  provi-   to  God. 

deuces,  in  sacrifices,  types  and  shadows,  and  Love  to  God  is  the  foundation  and  the  first 
of  the  astonishing  events  which  have  accom-  principle  of  universal  holiness.  In  every  re- 
panied  and  followed  the  death  of  Christ,  was  newed  soul  it  reigns  triumphant  and  supreme. 
to  counteract  sin  in  ail  its  various  bearings  This  holy  ailection  includes  in  it  reverence, 
and  aspects— to  emancipate  the  soul .  from  admiration,  humility  and  gratitude,  and  is 
the  thraldom  of  the  world  and  its  aflfections  uniformly  accompanied  with  adoration  of  the 
and  lusts,  and  **  to  purify"  for  the  service  of  |ierfections  of  God,  and  an  unlimited  dcpend- 
of  God,  **  a  peculiar  people  zealous  of  good  enoe  upon  him,  in  reference  both  to  our  tem- 
works."  "  poral  comforts  and  our  eternal  destination.    It 

Now,  it  is  evident,  that  such  noble  designs   pervades  the  hearts  of  all  holy  beings  where* 
would  be  entirely  frustrated,  were  a  principle   ever  existing  throughout  the  amplitudes  of 
of  covetousncss  to  hold  the  ascendency  over  creation,  and  inspires  them  with  permanent 
the  human  mind,  however  fair  a  character  its   and  rapturous  delight    It  assimilates  us  to 
votaries  might  exhibit  in  the  sight  of  men.   angeb  and  other  pure  intelligences,  and  pre- 
If  we  are  not  determined  to  '*  mortify  the  flesh   paras  us  for  associating  with  Uiem  and  bearing 
with  its  affections  and  lust,"  and  to  make  God   a  part  in  their  labours  of  universal  benevolence, 
the  supreme  object  of  our  desires  and  afieo-  Hence,  we  find,  that  this    sacred   emotion 
tions ;  if,  on  the  contrary,  we  are  determined   has  formed  the  distinguishing  characteristic 
to  give  loose  reins  to  avaricious  propensities,  of  the  saints  in  every  age.     We  find  the 
to  make  wealth  and  grandeur,  and  worldly   spirit  of  the  Psalmist,  in  his  devotional  exer- 
honours  and  distinctions  the  chief  object  of   cises,  continually  rising  towards  God,  as  his 
our  pursuit,  then  Christ  **  has  died  in  vain"   hope  and  confidence  and  the  source  of  his 
with  respect  to  us,  and  we  have  no  interest,   felicity :  "  Whom  have  I  in  heaven  but  thee, 
and  ought  to  claim  no  interest  in  the  benefits   and  there  is  none  upon  earth  that  I  desire  be- 
which  he  died  to  procure.    It  is  presumption   sides  thee.    As  the  hart  panteth  after  the 
in  the  highest  degree,  for  any  man  to  claim   brooks  of  water,  so  my  soul  panteth  after  thee, 
an  interest  in  the  blessings  of  salvation,  whose   O  God.     My  heart  and  my  flesh  shall  fail^ 
oonsdenoe  tells  him  that  this  world  and  its   but  God  is  the  strength  of  my  heart  and  my 
enjoyments  are  uppermost  in  his  affections,   portion  for  ever.    He  is  my  refuge  and  my 
For,  can  we  for  a  moment  suppose  that  the   fortress,  my  Giod;  in  him  will  I  trust  «In 
Most  High  God  would  form  a  design  which   God  is  my  salvation  and  my  glory ;  the  rock 
is  the  admiration  of  angels,   that  the  most  of  my  strength,  and  my  refiige  is  in  God. 
solemn  preparations  should  be  made  for  its   Who  in  heaven  can  be  compared  with  the 
aooomplishment,  that  all  the  events  connected   Lord  1  who  among  the  sons  of  the  mighty 
with  his  moral  administration  should  be  soar-  can  be  likened  to  Jehovah  1     Behold  as  the 
ranged  as  to  have  a  special  bearing  upon  it,  eyes  of  servants  look  to  the  hands  of  their 
tiiat  the  laws  of  nature  should  be  suspended   masters,  so  our  eyes  wait  upon  the  Lord  our 
and  controlled,  and  a  series  of  astonishing  God.    My  soul  trusteth  in  thee ;  yea,  in  the 
miracles  dvsplayed,  that  the  Prince  of  Life   diadow  of  thy  wings  will  I  make  my  refuge 
would  suffer  the  agonies  of  an  accursed  death   until  these  calamities  be  overpast    Blessed 
— that  He  '*  who  thought  it  no  robbery  to  be   is  the  man  who  maketh  the  Lord  his  confi- 
equal  with  God,  should  take  upon  him  the   dence,  and  whose  hope  is  in  the  Lord  his 
form  of  a  servant,  and  become  obedient  to  the   God." 

death  of  the  cross ;"  that  angelic  messengera  Throughout  the  whole  range  of  Divine 
should  take  so  deep  an  interest  in  such  trans-  revelatbn  such  sentiments  are  expressed,  and 
actions,  and  wing  their  flight  firom  heaven  to  such  afibctions  displayed  by  the  people  of 
earth  in  embassies  connected  with  such  events  God.  But  is  it  possible  to  be  conceived,  that 
— Hsan  we  suppose  that  such  an  astonishing  either  Ae  niggardly  miser  or  the  vain  world- 
train  of  events  would  have  been  arranged  and  ling  can  enter  into  the  spirit  of  such  sub- 
brought  into  effect,  if  a  principle,  which,  above  lime  sentiments,  or  elevate  his  soul  to  such 
all  others,  has  a  tendency  to  estrange  the  af-  holy  afEbctions,  however  much  he  may  attempt 
iections  from  God,  were  to  be  permitted  to  to  mimic  the  external  forms  of  devotion? 
rule  in  the  human  heart  1  The  thing  is  impos-  Though  he  should  affect  humility  by  bowing 
■ible,  and,  therefore,  the  covetous,  whatever  down  his  head  like  a  bulrush,  and  profess  to 
diow  of  religion  he  may  exhibit,  cannot,  with  join  in  adoration  of  the  Most  High,  "  in  the 
any  consistency,  lay  claim  to  any  of  those  place  of  the  holy,"  yet  God  is  not  in  all  his 
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Ihoiights,  **  and  his  heart  is  stSl  going  after  he  enforces  the  admonition  from  this  argn 
his  ooYetoasnesB."  Those  eternal  respects  ment,  "  For  a  man's  life  consisteth  not  in  the 
which  are  due  to  God,  and  that  hope  and  con-  abnndance  of  the  things  which  he  posseaseth  f* 
fidenee  which  his  people  repose  in  his  perfeo-  that  is,  neither  the  happiness  of  oar  present 
tions,  are  to  him  altogether  unheeded  and  existence,  nor  the  continuance  of  that  exist- 
unknown.  The  world,  with  its  riches  and  ence,  depends  upon  the  abundance  of  earthly 
■idendouTS,  is  the  deity  which  he  worships,  riches.  For  a  moderate  portion  of  them  will 
WfJIe  the  attributes  of  the  true  God  are  sel-  suffice  for  all  the  purposes  of  human  enjoy- 
dom  present  to  his  mind.  While  the  true  ment ;  and  where  great  riches  are  possessed, 
Christian  exclsdms  with  exultation, "  Thou  they  usually  bring  al(Nig  with  th«m  enaim- 
art  my  portion,  O  Lord,  therefore  will  I  trust  brances,  snares,  and  temptations,  which  foster 
in  thee,"  the  worldling  overiooks  the  Eternal  vicious  lusts,  and  affections,  and  not  unfrs* 
8ourt49  of  felicity,  and  <*  trusts  in  the  abun-  quentiy  lead  men  into  destruction  and  peidi« 
dance  of  his  riches."  While  the  Christian  tion.  Besides,  they  form  no  security  against 
hopes  in  God  for  every  thing  requisite  to  his  the  diseases  and  accidents  of  life,  from  which 
happiness,  both  in  the  life  that  now  is  and  in  nothing  can  4iecure  us  but  the  providential 
the  life  to  come,  the  worldling  makes  **gQld  care  of  our  heavenly  Father.  They  cannot 
his  hope,  and  says  of  the  fine  gold,  *  Thou  art  shelter  ns  from  the  stroke  of  lightning,  Ae 
my  confidence.' "  While  the  Christian,  in  shock  of  an  earthquake,  the  friry  of  a  honi- 
the  view  of  every  calamity  that  may  befall  cane  or  tempest,  from  palsy,  consumption, 
him,  boldly  declares,  <*  God  is  my  refuge  and  sickness,  or  the  hand  of  death.  In  regud  to 
strength,  my  high  tower  and  fortress,  a  pre-  such  accidents  and  diseases,  the  poor  man  is 
sent  help  in  &e  time  of  trouble ;"  on  the  as  secure  as  the  rich.  Our  Saviour  iUustrates 
other  himd, "  the  rich  man's  weaUh  is  his  this  truth  by  a  very  striking  example :  **  The 
^tnm%  city,  and  a  hig^  wall  in  his  own  con-  ground  of  a  certain  rich  man  brought  forth 
oeit**  Hence,  the  love  of  riches  and  the  plentifully ;  and  he  reasoned  within  himself 
love  of  God,  are  altogether  incompatible ;  and  saying,  what  shall  I  do ;  for  I  have  not  room 
hence  the  pontive  declarations  and  injunc-  to  store  up  my  crops.  And  he  said,  this  will 
Cions  of  scripture  on  this  head :  *'  Love  not  I  do ;  I  wiU  pull  down  my  old  bams  and  baild 
the  world,  neither  the  things  that  are  in  the  larger  ones,  and  there  will  I  bestow  all  my 
world.  If  any  man  love  the  world,  the  bee  fruits  and  my  goods.  And  I  will  say  to  my 
of  the  Father  t#  not  in  him.  For  all  that- is  soul,  thou  hast  abundance  of  goods  laid  up 
in  the  world,  the  lust  of  the  flesh,  the  lust  of  for  many  yean,  eat,  drink,  and  be  merry, 
the  eyes,  and  the  pride  of  life,  is  not  of  the  But  God  said  unto  him,  thou  fool,  this  night 
Father,  but  is  of  the  world."  Such  declare-  thy  soul  shall  be  required  of  thee ;  then  whose 
tioQS  are  plain  and  explicit,  and  ought  for  ever  shall  those  things  be  which  thou  hast  pn>- 
to  set  at  rest  the  question — ^whether  covetous-  vided  1"  How  often  is  this  impressive  repre* 
ness  and  the  love  of  God  be  consistent  with  sentation  realized,  in  the  case  of  worldly  men 
each  other? — whatever  fbrm^  either  of  avarice  who  abound  in  wealth  and  are  not  rich 
or  ambition,  the  covetous  principle  may  assume,  towards  God  !  How  many  are  there  at  this 
And  if  oovetousness  is  inconsistent  with  love  moment  as  deeply  engaged  in  ambitioiifl 
to  God,  it  necessarily  excludes  those  who  are  schemes  of  hoarding  or  aggrandizement  as 
under  its  influence  from  a  participation  of  the  the  fool  in  the  parable,  to  whom  God  will,  hi 
joys  of  heaven.  For  die  inhabitants  of  that  a  few  weeks  or  months,  ot  perhaps  this  veiy 
world  have  their  minds  completely  pervaded  night,  declare,  by  the  voice  (k  his  Providence, 
with  this  sacred  principle,  in  testimony  of  <*Thy  soul  is  required  of  thee."  The  sin  of 
which  ''they  cast  their  crowns  before  the  the  rich  fool,  denounced  in  this  parable,  did 
throne,  saying,  "Thou  art  worthy,  O  Lord,  not  cmiaist  so  much  in.  his  being  a  niggardly 
to  iceeive  glory,  and  honour,  and  power,  for  miser,  or  being  altogether  void  of  charity  to 
thoa  has  created  aU  things,  and  for  thy  plea-  the  poor;  for  none  of  these  things  are  charged 
•ure  they  are  and  were  created."  "Blessing  against  him;  but  it  consisted  chiefly  in  his 
and  honour,  and  glory  and  power  be  unto  forgetfblness  of  God,  and  want  of  dependence 
Him  that  sitteth  upon  the  throne,  and  to  the  upon  him — in  an  irreligious  presumption  and 
Lamb  for  ever  and  ever."  confidence  in  himself  imagining  that  he  had 

5.  The  e^ils  of  covetousness,  and  its  in-  a  sufficient  security  in  his  own  hands  against 
consistency  with  religion,  appear  from  the  the  accidents  and  calamities  of  life,  and  for* 
numennu  cautions  tmdexltortations  delivered  getting  that  the  continuance  of  lus  existence 
m  Ser^ffture  on  this  subfeet.  depended  upon  the  will  and  the  power  of  his 

Our  Saviour  frequently  took  occasion  to  Creator.  This  b  the  natural  tendency  of 
■jJifHifii^ft  his  fisciples  and  the  multitudes  who  riches  when  not  counteracted  by  a  prindpla 
attended  him,  on  this  point:  **  Take  heed,^  of  religion;  and  it  is  this  tendency  which 
nid  he.  **and  beware  of  covetoumeu s*^  and  renders  riches  so  dangerous  to  their  owners^ 

aa  (26d) 
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■0  that  a  man  wbo  has  any  ns^ard  to  his  eter-  ftar  of  the  Lord  Aan  gnat  traasimi  9ut 

nal  interetts,  ought  rather  to  fear  left  riches  trouUe  therewith.    An  inheritance  may  h« 

■hould  be  forced  upon  him,  than  to  make  gotten  hastily  at  the  beginning,  but  the  end 

them  die  object  of  his  pursuit  thereof  shall  not  be  blessed.    Labour  not  to 

There  are  numerous  injunctions  of  this  be  rich ;  cease  from  thine  own  wisdom.  Wilt 

kind  interspersed  throughout  the  Scriptures;   thou  set  thine  eyes  upon  that  which  is  not  1 

but  instead  of  illustrating  them  separately,  I  for  riches  certainly  make  themselves  wings 

ahall  only  select  a  few  passages  which  hear  and  fly  away.§     There  is  one  alone,  and  not 

upon  this  subject,  recommending  them  to  the  another,  yea,  he  hath  neither  child  nor  brother* 

serious  attention  of  every  professing  Christian,  yet  there  is  no  end  of  his  labour,  netth«   is 

The  following  are  some  of  those  passages  his  eye  satisfied  with  riches;  neither  saith  he* 

which  denounce  the  sin  of  covetousness,  the   for  whom  do  I  labour  and  bersave  my  soul  of 

vanity  of  riches,  and  the  dangers  which  attend  good ;  this  is  also  vanity.    He  that  ioveth  sil- 

them.    "  Beware  that  Ihou  forget  not  Uie   ver  shall  not  be  satisfied  with  silver,  nor  he 

Lord  thy  God ;  lest  when  thou  hut  eaten  and  that  Ioveth  abundance  vnAi  increase.    Wo 

art  foil,  and  hast  built  goodly  houses,  and  thy   unto  them  that  join  house  to  house,  and  lay 

silver  and  thy  g(M  is  multiplied — then  thine  field  to  field  till  there  be  no  place,  Ac    Jjei 

heart  be  lifted  up,  and  thou  forget  the  Lord  not  the  wise  man  glory  in  his  wisdom,  neither 

thy  God,  and  say  in  thine  heart,  *<  My  power  let  the  mighty  man  glory  in  his  might,  let  not 

and  the  might  of  my  hand  have  gotten  me   the  rich  man  glory  in  his  riches.    He  that 

this  wealth.    But  thou  shalt  remember  the   gettetfa  riches  and  not  by  right  shall  leave 

Lord  thy  God,  for  it  is  he  diat  giveth  thee   them  in  the  midst  of  his  days,  and  in  the  end 

power  to  get  wealth.*     The  wicked  hath   shall  be  a  fool."| 

swallowed  down  riches,  but  he  shall  vomit       "  Lay  not  up  for  yourselves  treasures  on 

them  up  again.    God  shall  cast  them  out  of  earth,  where  moth  and  rust  doth  corrupt,  and 

his  belly.    In  the  fulness  of  his  sufficiency,   where  thieves  break  through  and  steal.    No 

he  diall  be  in  straits ;  when  he  is  about  to  &\  man  can  serve  tvro  masters;  ye  cannot  serve 

his  belly,  God  shall  cast  the  fory  of  his  wrath  God  and  Mammon.  Take  no  anxious  thought 

upon  him  while  he  is  eating.    Though  he  for  your  life,  what  ye  shall  eat  or  what  ye 

heap  up  silver  as  the  dust,  and  prepare  rai-  shall  drink,  nor  yet  for  your  body  what  ye 

ment  as  the  clay ;  he  may  prepare  it,  but  the   shall  put  on.    Wo  unto  you  who  are  ridi, 

just  shall  put  it  on,  and  the  innocent  shall  for  ye  have  received  your  oonsobUion.    Wo 

divide  Ae  silver.**!    Deliver  my  soul  fnm  unto  you  that  are  foil,  for  ye  shall  hunger : 

the  mass  of  the  worid  who  have  their  portion   wo  unto  you  that  laugh  now,  for  ye  shall 

in  this  life.    Every  man  walketh  in  a  vain  mourn  and  vreep.    Verily  I  say  imto  yoo 

show ;  surely  they  are  disquieted  in  vain ;  he   that  a  rich  man  shall  hudly  enter  into  the 

heapeth  up  riches  and  knoweth  not  who  shall  kingdom  of  God.    What  is  a  man  profited 

gather  them.    They  that  trust  in  their  wealth  if  h&  shall  gain  the  whole  work!  and  lose  hii 

and  boast  themselves  in  the  multitude  of  their  own  soul  1    Take  heed  and  beware  of  oovel* 

riches,  cannot  by  any  means  redeem  their  ousness.    Take  heed  to  yourselves  lest  at  any 

brother,  or  give  to  God  a  ransom  for  him.  Be   time  your  hearts  be  overcharged  with  surfeit- 

not  thou  afraid  when  one  is  made  rich,  and   ing  and  dnwkenness,  and  die  cares  of  this 

when  the  glory  of  his  house  is  increased ;  for   life,  and  so  that  day  come  upon  you  unawares. 

when  he  dieth  he  ahall  carry  nothing  away.   Labour  not  for  the  meat  that  perishetfa,  but 

his  glory  shall  not  descend  after  him  to  the   for  that  meat  which  endureth  to  everlasting 

graved    These  are  the  ungodly  who  prosper  life.*'5    **  Make  no  provision  for  the  flesh  to 

in  the  world  and  increase  in  riches.    Lo,  this  fulfil  the  lusts  thereoC    The  time  is  short ;  it 

is  the  man  who  made  not  God  his  confidence,   remaineth  that  they  who  buy,  be  as  though 

but  trusted  in  the  abundance  of  his  riches,  they  possessed  not,  and  they  that  use  this 

If  riches  increase,  set  not  your  hearts  upon  world  as  not  abusing  it,  for  the  feshion  of  tins 

tbem.    Riches  profit  not  in  the  day  of  vrrath.  world  passeth  away.    Let  not  covetousneas 

Their  silver  and  their  gold  shall  not  be  able  be  once  named  among   you,  as  beoometh 

to  deliver  them  in  the  day  of  the  wroth  of  the  saints ;  for  this  ye  know,  that  no  oovetous 

Lord ;  they  shall  not  satisfy  their  souls,  neither  man,  who  is  an  idolater,  hath  any  inheritance 

fill  their  bowels,  because  it  is  the  stumbling'  in  the  kingdom  of  Christ  and  of  God.    Set 

block  of  their  iniquity.    Wealth  gotten  hy  your  aflections  on  things  above,  and  not  on 

vanity  shall  be  diminished.    There  is  that  things  on  the  earth.    Mortify  therefore  your 

maketh  himself  rich,  and  yet  hath  nothing;      *■>..•«  m  ..u     -.^w  _„  .a     •»       ^    tu 

.u r-  *w  *  _^  t.  *u   v       ir  J       I       *  PMlin  111.  Ixil.     Esak.  vll.  10.     Prov.  xi.  xiil. 

there  IS  that  maketh  himself  poor,  and  yet  xV.  xx.  &c. 

hath  great  riches.    Better  is  a  little  witii  the      I  Bceles.  iv.  8|  v.  10.     Iia.  v.  8.     Jor.  iz.  9| 

zvil.  11. 
•  Dent.  1 1—17.     f  Job  xx.  15, 82  and  xzvlL  16, 17.       IT  Matt.  vl.  10 ;  xvi.  » ;  zU.  SI.     Lake  vi.  M  i 
t  Pftalm  xviil.,  xxxix.,  xllx.  zU.  15 ;  zxl.  14.    John  vL  S7. 
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—bew    inoidiiiate  sflection,  evil  ooOcupi-  aflfectioiw  to  be  enthralled  widi  the  riches  of 

aoeocit,  and  coretaoBneai  which  is  idolatry.  theWoild,  and  who  paasee  into  the  etornal 

Let  your  con^netioii  be  without  coTetooe-  state  under  their  malign  influence.    In  sodl 

nesB,  and  be  content  with  such  things  as  ye  passages  of  sacred  writ,  the  intimations  of  our 

have."*     **  Love  not  the  world,  neither  the  du^  and  our  danger  in  regard  to  wealth,  an 

things  that  a*e  in  the  world ;  if  any  man  love  as  clear  and  perspicuous  as  ^ords  can  make 

the  world,  the  love  of  the  Father  is  not  in  them,  and  set  aside  every  doubt  in  regard  to 

him.    They  that  will  be  rich,  &U  into  tempta-  the  inconsistency  of  covetousness  and  religion. 

tion  and  a  snare,  and  into  many  foolish  and  And,  therefore,  every  man  who  makes  a  reli- 

hurtful  lusts  that  drown  men  in  destruction  gious  profession,  if  he  will  but  take  a  mo- 

and  perdition.    For  the  love  of  money  is  the  mentis  leisure  to  examine  his  own  hearty  and 

root  of  all  evil,  which  while  some  coveted  his  train  of  affections,  and  to  compare  thom 

after,  they  have  erred  firom  the  fidth,  and  with  the  declarations  of  our  Lord  and  of  his 

pieroed  themsdveri  through  with  many  sor-  holy  prophets  and  apostles^  will  at  once  perw 

rows.     Charge  them  that  are  rich  in  this  ceive  his  true  state  and  character  befote  God. 

world,  that  tluy  trust  not  in  uncertain  riches ;  Yet  it  is  amazing,  how  easily  men  flatter  and 

but  in  the  living  God  who  giveth  us  richly  deceive  themselves  in  this  point    Nothing, 

all  things  to  enjoy.    Go  to,  now,  ye  that  say,  perhaps,  is  more  difficult  than  to  make  an 

To-day  or  to-morrow,  we  will  go  into  such  a  impression  upon  the  minds  of  those  whose 

city  and  continue  there  a  year,  and  buy  and  afl^ctions  have  been  long  riveted  to  earthly 

sell,  and  get  gain ;  whereas  ye  know  not  objects.    In  many  cases,  you  might  as  soon 

what  shall  be  on  the  morrow ;  ibr  what  is  expect  to  cut  through  the  Alpine  rocks  with  a 

your  lifisl     It  is  even  a  vapour  that  soon  quart  of  vinegar  or  the  stroke  of  a  razor,  as  to 

passeth   away.    Go  to,  now,  ye  rich  men,  cut  a  passage  through  the  adamantine  hearts 

weep  and  howl  for  the  miseries  that  shall  of  the  covetous,  by  any  aiguments  or  dennn- 

come  upon  yon.    Your  riches  are  corrupted,  ciations  which  the  reason  of  man,  or  the 

your  gold  and  silver  is  cankered,  and  the  rust  word  of  God  can  suggest    We  have  a  most 

of  them  ahall  be  a  witness  against  you,  and  striking  example  recorded  in  the  Gospel  of 

shall  eat  your  flesh  as  it  were  fire.    B^old,  Luke,  of  the  inefl&cacy  of  Divine  admonition 

the  hire  of  the  labourers  which  have  reaped  and  instruction  on  this  subject,  even  when 

down  jour  fields,  which  is  of  you  kept  back  delivered   by    the  ^highest   authori^.    Oor 

by  firaud,  crieth,  and  the  cries  of  them  who  Saviour,  in  the  presence  of  a  multitude  of 

have  reaped,  have  entered  into  the  ears  of  the  Pharieeei^  publicans,  and  sinners,  spake  a 

Lord  of  Sabooth.    They  aro  enemies  of  the  parable,  intended  to  oonvinos  his  hearan,  of 

cross  of  Christ,  whose  end  is  destruction,  the  necessity  of  making  a  right  use  of  their 

whose  God  is  their  belly,  whose  glonr  is  in  worldly  enjoyments ;    and  he  enforced  his 

their  shame,  who  mind  earthly  things,  f  instructions  by  the  consideration,  that  if  they 

Such  are  a  few  of  those  divine  admoni-  ehould  employ  their  wealth  in  purposes  of 

tions,  interapersed  throughout  die  Scriptures,  piety  and  benevolenoe,  at  the  hour  of  death, 

boUi  of  the  Old  and  New  Testaments,  which  they  would  receive  their  reward,  in  being  in- 

are  addressed  to  us  on  the  subject  of  covetous  troduced  **  into  everlasting  habitations."    He 

afieetaons  and  worldly  grandeur.    They  aro  concluded  his  discourse  with  these  emphatic 

the  solemn  and  explicit  declarations  of  Him  words :  **  No  man  can  serve  two  mastic rs ;  for 

who  hath  all  power  and  authority  in  heaven  either  he  will  hate  the  one  and  love  the  other, 

end  on  earth,  and  by  whom  the  actions  of  or  else  he  will  hold  to  the  one  and  despise  the 

men  aro  weighed ;  and,  therefore,  they  ou^t  other;  t^e  cannot  serve  God  and  Mammon/' 

to  rink  deep  into  the  heart  of  every  professor  Immediately  after  which,  we  aro  told  that, 

of  religion,  «nd  be  pondered  with  the  most  '*  the  Pharisees  who  were  cotxtous,  heard 

profound  seriousuess  and  attention.    If  they  of  all  these  thinge,  and  th^  derided  him^^ 

prodaoe  a  euapieion  that  the  covetous  prin-  Instead  of  opening  their  minds  to  receive  the 

ciple  lurks  wi&in,  every  one  of  them  ought  admonitions  of  heavenly  wisdom,  which  wero 

to  strike  the  mind,  as  if  it  were  spc^en  firam  m  appropriate  to  their  characters,  the  instruo- 

the  heavens  in  a  peal  of  thunder,  and  to  tions  of  the  divine  Saviour  rebounded  firom 

alarm  the  convicted  worldling  to  flee  firom  the  their  hearts,  as  an  arrow  from  a  wall  of  ada* 

With  to  come.    For  such  declarations  notx  mant    Instead  of  retiring  to  commune  with 


only  set  befiwe  us  oor  duty  in  the  plainest  their  own  hearts,  and  to  reflect  with  serious* 
torais,  but  pronounce  the  present  and  ever-  ness  on  the  admonitions  they  had  received, 
Iftrting  doom  of  every  one  who  allows  his   they  sneered  with   contempt  at  the  Great 

Instructor,  as  if  he  had  been  a  visionary  who 
*  S«m.  zlU.  14.    1  Oor.  vli.  SO.    Ephes.  v.  t.    did  not  understand  the  nature  of  human  en- 


.hi  ft.  t  Bee  Lake  xvl.  1—14,  compared  with  chap.  xvU 
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hecaxue  hie  coald  not  acquire  it.  They  were  woanded  and  cast  down"  by  it;  many  who 
as  fixed  in  their  avaricioas  principles  and  entered  on  active  life,  giving  high  hopes  o( 
lesolutionii,  as  a  rock  in  the  midst  of  the  tern-  their  Christian  attainments,  have,  through  die 
pest,  and  were  determined  to  pursue  then  influence  of  worldly  cares,  and  worldly  gran- 
oourses  at  ail  hazards,  whatever  might  be  the  deur,  made  shipwreck  of  faith  and  of  «  good 
consequence,  and  they  are  now  reaping  the  conscience,  disgraced  their  profession,  con- 
rewards  of  Uieir  unri^teousness.  We  have  formed  themselves  to  the  corrupt  maxims  and 
too  much  reason  to  fear  that,  in  the  present  pleasures  of  the  world,  and  fallen  into  many 
day,  there  are  in  the  visible  church,  multi-  snares  and  temptations  which  drown  men  in 
tudes  of  characters  as  hardened  in  their  covet-  destruction  and  perdition.  O  that  every  one 
ousness  as  the  ancient  Pharisees.  And,  would  ponder  aright  these  emphatic  words  of 
therefore,  it  becomes  every  one  to  exercise  a  our  blessed  Saviour :  **  What  shall  it  profit  a 
holy  jealousy  over  his  heart  in  regard  to  this  man  if  he  shall  gain  the  whole  world  and  lose 
dooei^l,  hardening  and  soul-ruining  propen-  his  own  soul  ?  or  what  shall  a  man  give  in 
aty.    ^  For   many  strong   men  have  been  exchange  for  his  soul  V* 


^  ♦••  » 


CHAPTER  IV. 

On  the  Evib  which  flovo  from  CovdoutMn, 

While  the  rational  and  pious  distribution  of  their  dependence  upon  God  and  their  doTO 

of  wealth  might  be  made  the  source  of  innu-  tion  to  his  service,  that  they  might  honour  tha 

merable  benefits  to  mankind,  the  inordinate  Lord  with  their  substance.    But,  their  covet- 

**  love  of  money,"  we  are  told,  «  is  the  root  ousness,  in  many  instances,  induced  them  to 

ofaU  eviL"    There  is  scarcely  a  moral  evil  withhold  the  sacred  tribute ;  and,  when  they 

connected  with  the  present  or  past  condition  professed  to  bring  their  offspring  to  his  altar, 

of  the  human  race,  but  may  be  traced,  in  a  instead  of  bringing  the  pure  and  perfect  ofier- 

greater  or  less  degree,  to  this  unhallowed  ings  which  the  law  required,  they  oliered 

afibction.    It  has  even  exerted  a  powerful  in-  polluted  bread  upon  hi:;  altar,  and  brought 

fiuence  in  producing  the  greater  part  of  those  the  blind,  the  lame,  and  the  nek  for  sacrifice, 

physical  evils  whi<^  are  felt  in  every  land,  which  they  would  have  thought  unworthy  of 

and  among  every  rank  of  society.    Were  we,  being  presented  to  their  governor.    In  cons^ 

therefore,  to  attempt  a  full  illustration  of  this  quence  of  such  conduct,  tiie  curse  of  God  was 

topic,  it  would  be  requisite  to  take  a  review  pronounced  on  the  guilty  individuah,  and  on 

of  the  state  of  the  human  race  in  every  age,  the  priests  who  winked  at  such  robbery  and 

and  to  write  a  history  of  wars  and  devasta-  profanation.    **  Now,  O  ye  priests,  this  com 

tions,  and  of  the  animosities  and  contentions,  mandment  is  for  you.    If  ye  will  not  hear 

the  sorrows  and  sufferings  of  mankind,— so  and  if  you  will  nof  lay  it  to  heart  to  give  glory 

that,  instead  of  a  few  pages,  many  volumes  to  my  name,  saith  the  Lord  of  Hosts,  I  will 

would  be  requisite  for  recording  the  revolting  even  send  a  curse  upon  you,  and  I  will  curse 

details.    But,  as  it  is  not  necessary  in  the  your    blessings ;   yea,    I  have  cursed  them 

present  essay  to  enter  into  details,  I  shall  already,  because  ye  do  not  lay  it  to  heart, 

advert,  in  a  concise  manner,  only  to  a  few  For  ye  have  profimed  my  name  in  tiiat  ye 

prominent  particubrs.  say,  the  table  of  the  Lo^  is  poHnted,  and 

1.  As  covetousness  naturally  leads  to  dis-  what  you  offer  thereon,  contemptible.     Ve 

honesty,  so  the  covetous  man  is,  to  all  intents  brought  also  the  torn,  the  lame,  and  the  sick ; 

and  purposes f  a  thief  and  a  robber,  thus  ye  brought  an  offering ;  should  I  receive 

In  the  first  place,  he  robs  his  Maker,  This  this  at  your  hand,  saith  the  Lord  1  But  cursed 

might  appear  a  very  odd  representation,  if  we  be  the  deceiver  who  hath  in  his  flodc  «  male, 

had  not  the  authority  of  God  himself  to  sane-  and  voweth  and  sacrifioeth  to  the  Lord  a  cor- 

tion  it    The  prophet  Malachi,  in  the  name  rapt  thing ;  for  I  am  a  Great  King,  saith  the 

of  Jehovah,   charges  the  people  of   Israel  Lord  of  Hosts,    and  my  name  is  dreadful 

with  this  crime.    "  WiU  a  man  rob*  God  ?  among  the  heathen/'    Such  were  the  sacrile- 

Yet  ye  have  robbed  me ;  but  ye  say,  wherein  gious   practices  of  multitudes  of  professed 

have  we  robbed  thee  1  In  tithes  and  offerings ;  worshippers  among  the  Jews,  even  after  they 

for  ye  have    robbed  me,    even  this  whole  were  restored  from  the  Babylonish  captivity ; 

Bation.**  The  Jews  were  commanded  to  bring  and  which  brought  down  upon  their  heads 

certain  animals  to  the  altar  of  burnt-offering,  Divine  judgments,  and  the  severest  curse  of 

to  be  slain  as  sacrifices,  and  a  portion  of  '^  the  the  Most  High. 

irst  fruits  of  their  increase,"  as  a  testimony       The  same  crimes  are  still  prevalent  undn 
(«72) 
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6e  dniftiaii  dSapenntioii,  tiumg^  they  a»-  service,  or  such  a  pitiful  sum  as  amounts  to 
same  a  difierent  finrm.    Bottk  the  avaricioas  little  short  of  an  insult  o^red  to  the  cause  oT 
ndser  and  the  splendid  worldling*,  rob  God  of    religion.    The  rich  worldling  who  hves  ia 
bk  ofieringa,  when  they  withhold  that  por-  splendour,   robs  God-  of  his  due  when  he 
tion  of  theb  substance  which  he  demands  for   expends  fifty  giuneas  on  a  splendid  but  use- 
his  worship  and  service.    It  is  true,  indeed,   less  piece  of  ^niture,  a  hundred  guineas  on 
that  the  Deity  is,  and  ever  mv9t  be  absolutely   some    trifling    amusement,    or   a    tliousand 
independent  of  all  his  creatures,  either  in   pounds  to  gratify  a  vain  desire  after  worldly 
heaven  or  on  earth.    'Our  giving  cannot  en-  honour  or  distinction ;  while  he  either  gives 
rich  lEnij  nor  our  vdthbolding  impoverish   nothing  at  all,  or  contents  himself  with  con- 
him.    All  the  treasures  of  the  universe  were   tributing  two,  five,  or  ten  guineas  for  the 
created  by  him,  and  are  subject  to  his  sove-  propagation  of  knowledge  and  Christiarity 
reign  dispoaaL    **  Every  beast  in  the  ibrest  is  through  the  world.    When  a  man  who  live« 
bis,   the  fivwls  of  the  mountains,   and  the  in  luxury  and  elegance,  who  does  not  hesitate 
cattle  on  a  thousand  hUls;  for  the  vrorld,"   to    subscribe    hundreds    on    thousands    of 
•aid   Jehovah,   **  is  mine,    and   the  fulness  pounds  to  Conservative  clulis  or  Orange  so- 
thereoC    But,  he  has  given  the  world  we   eietiea,  or  who  wastes  similai  sums  in  gratify- 
inhabit,  as  a  gift  to  the  children  of  men,  with  ing  his  pride  or  his  appetites,  contributes  only 
this  reservation,  that,'  while  one  portion  of   such  paltry  portions  of  his  wealth  to  the  most 
its  treasures  is  exdustvely  allotted  for  the  en-  noble  object  that  can  engage  the  attention  of 
joyment  of  man  himself  and  another  for  the  the  human  mind,  he  virtually  poun  contempt 
inferior    animals,   a  third  portion  is  to  be  on  such  an  object,  by  placing  it  in  the  very 
applied  for  the  maintenance  of  the  ordinances  lowest  ranks,  and  thus  robs  his  Maker,  from 
of  leligKNi,  for  diffhsing  divine  knowledge  whcmi  he  derived  his  wealth,  of  the  tribute 
Ihroogfaouft  the  worid,  and  ibr  the  purposes  which  is  due  for  the  promotion  of  His  glory. 
of  universal  benevolence.    And  this  leserva-       Every  professing   Christian,  likewise,  in 
turn,  so  &r  from  being  a  burden,  or  an  op-  whatever  station  he  is  placed,  when  he  re- 
pircaivve  tax,  is,  in  reality,  one  of  the  mediums   gards  the  interests  of  religion  as  merely  a 
duDogfa  which  happiness  is  communicated   secondary  object,  and  refuses  to  come  eheer- 
and  anjoyed.  When  man  complies  with  such  fully  forward  with  a  fair  proportion  of  bis 
a  requisition,  and  acts  unifimnly  according  to  substance,  according  as  God  bas  prospered 
Its  spiiity  he  secures  to  himself  the  highest  him,  for  promoting  the  advancement  of  the 
hoDOor  and  happiness  of  which  his  nature  is  Kedeemer's  kingdom,  must  be  considered  as  a 
snsoqMible.    It  assimihtes  him,  in  a  certain  sacrilegious  robber,  depriving  the  Most  High 
dsgree,  to  angeb  and  the  higher  orders  of    of  the  tithes  and  ofieringa  he  demands,  and 
pure  intelligences,  who  are  continually  em-  consequently  subjects  himself  to  the  infliction 
ployed  in  acts  of  voluntary  beneficence.    It  of  a  eurUt  sunilar  to  that  which  was  de- 
assimilates  him  to  the  Divine  Saviour,  *'  who  nounced  upon  the  covetous  Jews  in  the  days 
went  about  doing  good,'*    and  hath  left  on  of  MalachL 

reoord  a  Diwne  maxima  which  deserves  to  In  the  next  place,  the  covetous  man  rob» 
be  emUaxoned  in  letters  of  goM,  and  engraven  the  poor^  the  distressed,  the  widow  and  the 
on  ttie  heaita  of  aU  the  inhabitants  of  the  ftUherleis.  He  robs  them  of  their  enjoy- 
toiverae  **  It  is  xokb  blesssd  to  ffiTx  ments,  by  withholding  that  assistance  which 
TBAV  TO  BXCBiTE.'*  This  is  a  maxim  which  is  requisite  for  enabling  them  to  procure  the 
is  seldom  recogniied,  even  by  ChristianB,  in  comforts  and  necessaries  of  life.  The  Creator 
aD  its  practical  bearings.  But  were  it  uni-  has  displayed  his  boundless  hberality  in  the 
vemlly  acted  upon,  it  would  completely  abundant  treasures  of  the  earth  and  seas,  ir 
chsnge  the  character  of  this  world,  and  trans-  the  ample  space  aflbrded  for  the  habitations 
fam  it  from  ft  scene  of  sin  and  suifiering,  into  of  man,  and  for  the  production  of  food  and 
a  BOial  paradiw.  In  heaven,  where  this  the  materials  fqr  clothing,  and  in  giving  rain 
noble  principle  expands  and  governs  the  from  heaven  and  fruitfol  seasons,  that  the 
hearts  of  all  its  inhabitants,  it  is  one  of  thd  hearts  of  men  may  be  filled  with  food  and 
duflf  sonroes  of  that  <*  frilness  of  joy,"  and  gladness.  The  earth,  if  properly  cultivated, 
tiMMs  **pleaauies  which  are  at  God's  right  and  its  jiroductions  impartially  distributed, 
hand  for  evermore.'*  would   be  more    than   sufficient  to  supply 

The  covetous,  therefore,  in  Tefriring  to  every  sensitive  comfort  to  twenty  times  the 
faeogniae,  and  to  act  on  this  divine  principle,  present  number  of  the  population  of  our 
both  violate  the  commands  of  God,  rob  Mm  globe.*  Even  as  matten  now  stand,  there 
efike  tithes  end  offerings  he  demands^  and 

praveot  thcAnseWes  from  enjoying  Ae  felicity  ,*  A««2l»»  •S^5*5„f?i?L-^'IlS  fn?.*^  !*• 
5"  „^^Ll-  «.*..«^  Tu*  •«:-i  .oi*.  n«i  I*®***  <«  *•  capable  of  ealilvitlon,  and  that  twelve 
€f  supenor  natures.  The  miser  robs  God,  ;cTe«ofiandare«afflelentfbrth«roalai«nincsor 
when  ha  eldbcr  contributes  nothing  to  his    a  famlty.HbsatUy  proved  by  calculation,  that  ibs 
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M  fkr  more  produced  from  the  riven,  tSie  inttraction  of  all  ranki  and  ages  in  oaeftK 

ocean,  and  the  dry  land,  than  b  sufficient  for  knowledge,  and  innumerable  other  impnore- 

tlie  abundant  sustenance  of  man,  and  every  ments  for  promoting  the  happiness  of  the 

species  of  animated  existence,  were  it  distri-  social  state.    But  oovetousness  interposes  and 

buted  by  the  hand  of  equity  and  beneficence,  raises  an  almost  insurmountable  barrier  to  the 

But   oovetousness    interposes   between    the  accomplishment  of  such  designs ;  and,  when 

Creator  and   his  creatures,  and  attempts  to  they  are  partially  effected,  in  particular  caseSy 

intercept  the  streams  of  Divine  Gbodness,  it  steps  in  and  says,  '*  hitherto  shalt  thoa 

and  prevent  them  from  flowing  to  every  order  oorae,  but  no  fiurlher,  and  here  shall  all  im- 

of  hu  sensitive  and  intelligent  offipring.    It  provements  be  stayed.** 

either  hoards  up  the  treasures  of  Nature  that  In  short,  he  robs  every  philanthropic  society 

few  may  enjoy  them,  or  wastes  them  in  vani^  of  its  tzeasures,  by  withholding  those  gifhi 

and  extravagance,  regardless  of  the  privations  which  God  has  put  in  his  power  to  bestow; 

atod  sufferings  of  countless  multitudes  who  and  he  robs  hitnitlft  by  depriving  himself  of 

are  pining  in  affliction  and  indigence.    In-  cciptentment  and  serenity  of  mind,  and  of 

stead  of  acting  as  the  Almoners  of  the  Creator,  those  external  comforts  which  God  has  libe* 

in  distributing  the  bounties  he  has  put  into  rally  provided  for  all  his  creatures.  '*  Although 

their  hands,  the  covetous  do  every  thing  in  he  wanteth  nothing  for  his  soul  of  all  that  he 

their  power  to  counteract  the  incessant  opera-  deeifeth,  yet  he  deprives  himself  of  the  power 

tions  of  Divine  Beneficence— 4nd  thus  rob  to  eat  thereof."    Such  are  the  robberies  oooh 

the  poor,  the  distressed  and  the  helpless,  of  mitted  by  every  one  in  whose  heart  covetous* 

those  comforts  which  his  care  and  providence  ness  sits  enthroned. 

had  provided.    They  likewise  rob  them  by  If  this  species  of  robbery  were  viewed,  by 

an  unceasing  course  of  injustice  and  oppres-  Christian  and  civil  society,  in  its  proper  light, 

sion,  defrauding  them  of  their  tights,  and,  in  as  delineated  in  the  word  of  God,  the  covetous 

the  language  of  Scripture,  **  grinding  the  fiioes  extortioner,  and  the  gay  woridling  would  be 

of  the  poor,  beating  them  to  pieces,  and  taking  as  much  shunned  and  hissed  from  society,  as 

the  spoils  of  the  indigent  into  their  bouses."*  the  sharper,  the  thie^  or  the  midnight  depre- 

Ag^n,  the  avaricious  man  robt  hit  own  dator. 

family.    He  frequently  denies  them  the  couh  3.  Covetousness  uniformly  lead»  to  fabe^ 

forts  of  life,  and  even  its  necessaries.  Though  hood  and  injutHee, 

his  coffers  aie  overflowing  with  wealth,  and  The  heart  being  set  upon  the  aoquisitiaa 

the  means  of  every  sensitive  and  rational  of  wealth  as  its  h^est  oiject,  the  woridling 

enjoyment  are  .within  his  power,  yet  his  wife  seizes  upon  every  mean  by  which  it  may  be 

and   children    are  virtually  sunk   into    the  acquired.  Among  these  means,  fiilsehood  and ' 

depths  of  poverty.    Their  food  is  mean,  and  misrepresentation  are  particularly  oonspicooos. 

measured  out  with  a  sparing  hand.    Their  When  he  is  buying  an  article,  he  endeavours 

clothes  are  of  the  coarsest  stui^  and  wear  the  to  depreciate  its  properties  and  its  value ;  and 

appearance  of  the  garb  of  poverty ;  their  edu-  when  he  is  to  dispose  of  a  similar  commodity^ 

cation  is  stinted  or  altogether  neglected,  be-  he  overrates  its  qualities,  and  attempts  to  pro> 

cause  it  would  prevent. him  from  adding  a  cure  a  price  for  it  far  beyond  its  worth.    If 

few  more  shillings  to  replenish  his  bags  and  there  is  a  prospect  of  the  price  of  any  oom- 

cofiers.    In  short,  all  their  comforts,  instead  modity  rising,  he  denies  diat  it  is  in  hui  poe* 

of  flowing  in  copious  streams  proportionate  session,  and  if  he  has  a  deteriorated  article 

to  his  treasures,  are  measured  out  to  them  in  which  he  wishes  to  dispose  of,  he  ^U  varnish 

the  smallest  quantities,  like  the  small  drops  it  over  with  a  fidr  outside  to  deceive  the  un« 

of  medicine  from  an  apothecary's  phiaL  wary.    If  he  is  tying  up  a  bundle  of  quills^ 

He  likewise  rohi  general  iodety  of  those  he  will  place  four  or  five  in  the  centre,  not 

improvements  and  comforts  which  he  is  the  half  the  value  of  the  rest,  and  thus,  he  sends 

means  of  preventing.  forth  hundreds  of  liara  with  a  fidr  outside,  to 

Were  it  not  for  avarice,  we  should  have  proclaim  as  many  fidsehoods  to  the  world, 

our  towns  and  cities  divested  of  every  nui-  If  he  have  money  in  the  etoekey  he  will  some- 

sance,  our  streets  broad  and  spacious,  the  times  endeavour  to  propagate  false  intelli- 

light  of  heaven  and  the  refreshings  breexe  gence  to  produce  their  rise  or  fall,  according 

visiting   every  dwelling,  our  narrow  lanes  as  he  finds  it  his  interest  to  sell  out  or  to 

demolished,  our  highways  clean  and  smooth,  purchase.    He  misrepresents  the  state  of  the 

and  adorned  with  refre^ng  bowers,  asylums  markets,  and  the  commodities  of  his  neigh- 

for  the  industrious  poor,  seminaries  for  the  hours,  in  order  to  enhance  his  own.    When 

he  covets  his  neighbour's  property,  he  takee 

«Mth  would  mpport  nrfMn  thouMna  «<2N*ii«  of  the  advantage  of  either  poverty  or  ienorance. 

lahAblUnts,  which  It  tboat  twsaty  tlases  tbs  -„j  -«««-*r^»«  ikl—k-wJ  .i»^^«.*«^i^«:«^ 

Mmber  of  iu  present  popalatioa.  "*"  resorts  to  falsehood  and  every  deceitful 

•  iMiah  Ui.  14^  15.  mean,  in  order  to  obtain  it  at  half  its  vmlaes 
(^74) 
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tnd  wHen  it  cooms  into  bis  poswsnon,  its  de-  unmarried,  not  for  want  of  often,  hxA  ii^« 
fecti  are  immediately  transformed  into  valu-  liked  her  independency,  and  would  resent 
•Ue  properties,  and  it  is  rated  at  a  price  far  the  offers  of  any  man  who  would  want  to  get 
superior  to  its  intrinsic  worth.  In  this  way,  her  property.'  I  remarked,  that  she  had  done 
his  whole  life  becomes  a  course  of  systematic  well  not  to  marry ;  as  a  person,  like  heneS^ 
falsehood ;  and,  if  he  can  accomplish  his  de-  who  could  do  every  thing  so  well,  could  have 
Mgns  by  such  means  without  directly  violating  no  need  of  a  husband.  '  Right,  right,  sir/ 
the  dvil  laws  of  his  country,  he  regards  him-  she  cried,  laughing.  Then  getting  thoughtful, 
•elf  as  a  man  of  uprightness  and  honesty —  she  continued :  '  But  I  have  a  great  deal  of 
although  the  principle  of  truth,  which  is  the  care,  and  I  oflen  tiiink,  I  should  like  to  retire 
basis  of  the  moral  universe,  is  violated  in  and  be  quiet ;  and  then,  I  feel  as  if  I  could 
almost  every  transaction.  And,  as  he  is  a  not  be  quiet,  and  then  I  should  have  no 
liar  and  deceiver,  so  he  is,  almost  as  a  matter  friend.  I  should  want  a  friend,  if  I  retired, 
of  course,  guilty  of  injustice  and  oppression,  else  I  could  afford  it,  you  know.'  *  Oh,  I  had 
For,  instead  of  relieving  the  poor  and  un-  no  doubt  of  her  having  a  handsome  property.' 
fortunate,  when  calamities  be&Il  them,  he  '  Oh  no,  sir,  your  joke  is  very  pretty,  but  I  &d 
greedily  seizes  upon  such  occurrences,  in  not  mean  to  say  I  was  rich.  I  have  some- 
order  to  acquire  the  remains  of  their  property  where  or  other  about  7000  dollars ;  but  I 
at  an  under  value.  He  drives  from  their  long  guess  that  you  have  more  money  than  all  of 
accustomed  dwellings,  the  industrious  cottager,  us  put  together.'  And  thus  she  continued 
and  mechanic,  whoee  ancestors  had  for  genera-  throughout  the  journey,  never  embarrassed, 
tions  occupied  &e  same  habitation  or  plot  of  always  prepared  to  meet  you  in  r<>ply,  and 
ground,  in  order  that  he  may  have  a  chance  always  satisfied  with  her  own  shrewdness. 
of  adding  three  or  four  pounds  more  to  his  She  was  really  a  character, — ^person,  featured, 
already  overfl^iwing  treasures.  The  bargains  dress  and  all,  but  a  most  jutiable  one.  A  great 
he  drives,  are  all  futrd^  and  the  poor  who  are  tuurer  on  a  small  scale  ;  the  love  of  money 
Indebted  to  lum  for  loans  of  money,  are  sure  had  become  in  her  the  root  of  all  evil ;  it  made 
to  be  fleeced  of  a  double  rate  of  interest  He  her  indifikrent  to  a  future  world,  and  destroyed 
ia  generally  a  usurer  who  lends  to  the  neces-  all  that  was  feminine,  tender,  and  benevolent.^ 
aitous,  at  an  exorbitant  rate,  and  when  pay-  This  is  truly  a  graphic  picture  of  an  olfl 
ments  have  been  delayed  beyond  their  proper  female  miser,  whose  heart  appears  to  have 
period,  he  seizes  upon  their  properties,  like  a  been  long  wedded  to  the  Mammon  of  un- 
liirious  wol(  and  frequently  obtains  them  at  a  righteousness.  Her  moral  sense  appears  (o 
amall  fraction  of  their  value.  All  such  acts  have  been  completely  blunted  by  her  love  ot 
of  oppression,  which  are  direct  violations  of  money ;  for  she  appears  to  have  had  no  im- 
natural  iusdce,  he  can  commit,  and  does  com-  pression  of  the  infttstice  of  taking  fifteen  per 
ndt  in  the  open  face  of  day,  and  bugs  himself  cent  from  "  poor  creatures.**  Yet,  it  is  evi- 
in  the  idea  that  he  can  do  so  without  directly  dent,  from  her  declaring  that  '*  die  had  a 
violating  the  statute  law  of  his  country.  great  deal  of  care,"  and  from  her  wish  and 
Dr.  Reed,  in  his  late  "  Narrative  of  a  visit  hesitation  about  retiring  from  the  world,  that 
to  ^  American  Churches,"  presents  a  sketch  she  was  an  unkc^y  mortal,  as  all  such 
of  a  female  character  he  met  with  in  one  of  characters  must  necesrarily  bel  As  the  doctcr 
his  journeys,  that  bears  a  certain  resemblance  would  doubtless  intersperse  in  his  conversi^ 
to  what  we  have  now  described :  "  Crowded  tion,  some  rational  and  scriptural  arguments 
and  alaK>st  suflbcated  [in  our  vehicle],  we  had  against  covetousness,  it  is  rather  a  defect  in 
an  old  lady  who  did  not  fiul  to  amuse  us.  his  narrative,  that  he  does  not  state  what 
She  sat  opposite  me,  and  would  force  a  con-  impressions  they  made,  or  liow  they  were 
versation :  and  as  her  voice  was  sharp  and  received ;  for  the  lady,  he  informs  us,  '*  was 
ahrin,  what  was  meant  for  me  went  to  all.  always  prepared  to  meet  you  in  reply." 
'  As  for  religion,  she  thought  one  as  good  as  Alas !  tluit  so  many  such  characters  should 
another,  if  we  did  our  duty ;  and  her  notion  be  found  in  a  Christian  land,  who  think,  like 
of  duty  was  to  mind  our  own  business.  For  this  wretched  female,  that  they  have  dona 
her  part,  she  had  always  done  so ;  she  ridiculed  their  duty,  "  when  they  mind  their  own  ava^ 
those  who  had  employed  others  to  do  it  for  ricious  business." 

them ;  she  could  always  do  hers  best  for  her-  3.  Covetousness  destroys  natural  fetHng 

self;  she  could  make  fifteen  per  cent,  of  and  tenderness  of  conscience. 

money — had  small  sums  out  now  at  fifteen  There  are  few  vicious  dispositions  that  have 

per  cent'    She  felt  that  this  was  not  ap-  a  greater  tendency  to  harden  the  natural  feel* 

pr^yved.    'Oh!  die  was  not  hard  with  the  ings  of  the  human  heart,  and  to  produce  a 

poor  creatures ;   if  they  were  pressed,  she  complete  apathy  in  regard  to  the  wants  and 

wuted,  and  lent  them  a  little  more,  so  that  »  Narrative  of  a  vtah.  Ax.  J&y  Dis.  Rssd  aai 

ftsy  oould  pay  at  last    She  had  always  been  iiauh««on,  vol.  1.  pp.  103,  lOi. 
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■nfferingi  of  oAers,  than  the  inordinate  lore  to  the  beaata  of  the  foreaC,  or  the  atoneaof  tfia 
of  money.  The  tale  of  wo,  the  houaelesa  field.  No  aituation  in  which  a  man  can  be 
wanderer  ahiTehng  in  raga  amidat  the  blaata  placed  is  more  diamal  and  alarming  than  each 
of  winter,  the  wuits  and  diatreeaea  of  the  aui^  a  atate ;  and  amce*  it  ia  the  natural  reault  of 
rounding  poor,  and  the  claima  of  indigent  inveterate  covetouaneM,  it  should  make  every 
friends  and  relatlvea,  make  no  impression  on  one  tremble  lest  he  should  be  left  to  (all  into 
that  heart  which  ja  encircled,  as  by  a  wall  of  thoae  hurtful  lusts  which  drown  men  in  de- 
adamant,  with  the  immoderate  love  of'  gain,  atraction  and  perdition. 
On  such  a  heart,  the  tears  of  the  unfortunate,  4.  Covetousness  leada  to  the  indulgence  of 
and  of  the  widow  and  orphan,  will  drop  in  murderous  wishes,  and  even  to  murder  itself 
vain.  Ita  eyea  are  blind  to  spectacles  of  As  the  lives  of  certain  indiwduala  fire- 
miseiy,  its  lunds  are  shut,  and  its  ears  deaf  quently  stand  in  the  way  of  the  gratification 
to  the  calls  of  poverty  and  the  cries  of  die-  of  the  covetous  appetite,  the  avaricious  world* 
treas.  Such  unhappy  petitioners,  instead  of  ling  naturally  wiahea  that  tlfey  may  be  re- 
meeting  with  pity  or  relief,  are  driven  from  moved  as  speedily  aa  possible  from  the  world; 
the  door  of  avarioe,  with  growls  and  insults,  and  when  a  relative  dies,  at  whose  decease  an 
and  the  haughtiness  of  a  tyrant  Even  do-  inheritance  ia  expected,  he  can  acarcely  re- 
mestic  aflliction,  and  the  death  of  parents,  frain  from  ezpreasing  hk  satisfaction  and  joy* 
wives,  or  children,  will  scarcely  afiect  the  Hence  the  aiaiety  v?ith  which  such  persons 
heart  that  ia  rendered  calbus  by  covetousness.  look  forward  to  the  death  of  an^  one  from 
Of  thb  we  have  a  striking  example,  in  the  case  whom  a  legacy  or  an  inheritance  is  to  be  de- 
of  Edward  Nc^kb,  some  of  the  particulars  of  rived ;  and  hence  the  very  common  exprea* 
wboae  avaricious  conduct  were  formerly  stated,  aiona  of  auch,  in  reference  to  an  uncle,  an 
(See  p.  33,)  In  his  younger  days,  he  used,  aunt,  or  even  a  parent — *^  The  old  fellow  haa 
at  the  death  of  any  of  hia  children,  to  have  aurely  lived  long  enough.  When  will  he  get 
»  deal-box  made  to  put  them  in ;  and,  without  out  of  the  way  1"  **  I  wiah  that  old  dame 
undergoing  the  aolemn  requiaites  of  a  regular  who  givea  away  ao  much  money  for  religion, 
frinend,  he  would  take  them  upon  his  shoulder  were  safely  landed  in  heaven.  If  ahe  con- 
to  the  place  appropriated  for  their  reception,  tinuea  here  much  longer,  I  shall  have  a  aony 
as  if  he  had  been  carrying  a  common  burden,  chance  (rf*  enjoying  her  possessions.''  But 
or  a  young  pig  to  the  market,  and  with  simi-  covetousneaa  does  not  alwaya  content  itaelf 
iar  apathy  and  unconcern.  When  once  de-  with  such  unhallowed  and  diabolical  witha. 
poaited  in  the  grave,  he  appeared  to  give  Strong  desires  and  ardent  wishea  generally 
himaelf  no  frirther  thought  about  the  matter,  lead  to  corresponding  actiona.  In  the  pro- 
and  aeemingly  coincided  with  the  old  maxim,  aenoe  of  the  Omniscient,  and  in  defiance  of 
**  out  of  sight,  out  of  mind,"  and  appeared  aa  his  positive  laws  and  his  Almighty  power,  it 
unconcerned  aa  if  nothing  had  h^pened.  A  not  unfrequently  takes  into  its  hands  the 
similar  vrant  of  feeling  aeema  to  have  charao-  po^er  of  tife  and  death,  and,  by  an  inaidious 
tariied  the  old  American  lady,  whoee  featurea  murder,  rids  itself  of  tluMe  who  were  consi- 
aro  delineated  above.  To  be  <<  without  natu-  dered  aa  obstaclea  to  its  gratification.  The 
nd  afiection,''  ia  a  disposition  which,  in  the  poisoned  cup  is  administered,  or  the  aword 
wordof  God,  b  ranked  with  that  of*' a  repro-  and  blundertnias  prepared,  or  the  assassin 
bate  mind,  maliciousness,  envy,  murder,  and  hired  to  poignard  or  to  sufibcate  the  unaua- 
other  abominable  Crimea,"  and  is  a  plain  proof  pecting  victim,  that  avarice  may  glut  itself 
of  the  maUgnity  of  the  avaricious  principle  with  the  wagea  of  unrighteouaneas  and  tha 
from  which  it  flows.  And,  as  natural  feeling  spoils  of  violence.  Caaea  of  thia  kind  are  so 
Is  destroyed,  so  the  eontdente  is  benumbed  numerous  that  many  volumea  would  not  be 
by  the  covetous  principle,  and  even  **  seared  aufiUcient  to  record  them.  Perhaps  it  would 
aa  with  a  hot  iron."  Its  remonstrances  are  not  be  going  beyond  the  bounds  of  fiu^t  to 
gradually  overcome  by  the  daily  increase  of  affirm,  that  ono-half  of  the  murden  commit- 
nie  avancioua  appetite ;  and,  in  the  course  of  ted  in  the  world  have  had  their  origin  in  this 
time,  its  "still  amall  voice*'  is  altogether  die-  abominable  afiection.  Almost  every  daily 
regarded.  Neither  the  promiaes  nor  the  threat-  newspaper  that  comes  into  our  hands  contains 
eninga  of  the  divine  word,  however  frequently  some  revolting  details  of  this  description.  It 
they  may  be  heard,  nor  the  joys  and  terrors  is  seldom  that  a  week  passea  in  the  police 
of  the  unaeen  world,  can  arouae  the  con-  offices  and  other  criminal  courts  in  London, 
sdenoe  to  a  aenae  of  duty  or  of  danger,  in  which  cases  of  violence,  or  of  murders, 
Such,  in  many  instancea,  ia  its  insensibiHty,  arising  finom  this  cause,  are  not  exhibited  to 
that  all  the  arguments  and  motives  on  the  public  view.  And  when  we  conaider  the 
neceasity  of  fiutfa,  repentance,  and  amend-  secrecy  and  dexterity  with  which  such  atro- 
ment  of  life,  become  as  ineffectual  for  awaken-  cioua  acts  are  generally  conducted,  we  may 
ing  eooaidentioii,  as  if  they  were  addreased  easily  oonoeive  bow  many  such  deeds  may  he 
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peipetnted  unlmown  to  any  haoiaii  being,  ▼olting  details ;  and  sDch  details  rehte  only 
except  the  perpetrator,  and  to  which  the  eye  to  snch  as  were  detected  and  exposed  to  pa^ 
of  Omniscienoe  alone  is  a  wilnesB.  lie  Tiew.     When  we  seriously  connder  this 
Among  all  ranks  of  sodety,  sudi  atrocities  dreadful  tendency  of  the  covetous  and  amU- 
have  been  committed.    Not  only  the  lower  tious  principle,  it  should  form  a  powerful  m<^ 
but  the  Tery  highest  order  of  men  have  been  tive  to  every  one,  and  particularly  to  every 
implicated  in  the  commisrion  of  such  enormi-  professing  Christian,  for  counteracting  the 
ties.      Bven   princes  and  nobles  connected  Jirgt  risings  of  such  depraved    aflectiona 
with  the  British  throne,  under  the  influence  For,  if  they  be  harboured  and  cherished  for 
of   avarice   and    ambition,  have  committed  any  length  of  time,  they  may  lead  to  atrod- 
crinies  of  this  description,  at  which  humanity  ties  from  which  the  mind  would  have  pre- 
shodders.     Richard  IIL,  of  England,  when  viondy  shrunk  back  with  horror.    As  a  few 
dukeof  Gloucester,  and pnrf^or  of  England,  small  sparks  will  sometimes  produce  an  ap- 
afier  the  death  of  his  brother,  Edward  IV.,  palling  conflagration,  so  a  few  covetous  afleo- 
prepared  his  way  to  the  throne,  by  causing  tions,  nursed  and  fostered  in  the  heart,  may 
the  eari  of  Riven  and  other  noblemen,  who  lead  to  the  most  appalling  murders,  and  to 
had  charge  of  the  legitimate  heirs,  to  be  be-  the  destruction  of  soul  and  body,  both  in  ie- 
headed,  without  any  trial  or  form  of  process,  gard  to  ourselves,  and  to  the  victims  of  our 
and  on  the  very  day  in  which  these  men  were  unhallowed  propensities. 
murdered  at  Pomfret,  he  treacherously  caused  5.  Covetousness  has,  in  numerous  instances, 
a  number  of  armed  men  to  rush  in  at  a  given  perverted  the  administraHon  of  the  law,  and 
signal,  and  seize  Lord  Hastings,  when  he  was  fntstraied  the  ends  of  pubUe  justiee, 
attending  a  council  at  the  Tower — ^whom  Courtsof  Judicature  were  instituted  for  the 
they  instantly  beheaded  on  a  timber-log  which  purpose  of  dispensbg  justice  between  man 
lay  in  the  court    And,  when  he  had,  by  such  and  man,  for  pumshing  the  guilty  and  protect- 
atrocities  and  the  basest  treacheries,  sealed  ing  the  innoeent;  and  therefore,  those  who 
himself  on  the  throne,  to  secure  its  stability,  are  appointed  to  preade  in  such  cases,  ought, 
as  he  imagined,  he  hired  a  principal  assassin  in  an  espedal  manner,  to  be  men  of  npright- 
and  three  associates,  to  murder  the  two  young  ness  and  impartiality,  and  inflexible  in  their 
piinoes,  his  nephews,  whom  his  brother  had  adherence  to  the  side  of  truth  and  justice, 
committed  io  his  protection.    They  came  in  Hence,  the  propriety  of  the  advice  of  Jethro 
the  night  time  to  the  chamber  where  the  young  to  Moses,  that,  in  appointing  judges  for  Israel, 
princes  were  lodged.    They  found  them  in  he  should  make  chice  of  "•  able  men  who  fear 
bed,  and  fellen  into  a  profound  sleeps    After  God  and  hate  covetousness'*    Without  the 
suflSx»ting  them  with  a  bolster  and  pillows,  fear  of  God  before  his  eyes,  a  judge  will  be 
ttiey  showed  their  naked  bodies  to  the  prind-  liable  to  be  biassed  in  his  decision  by  selfish 
pal  assassin,  who  ordered  them  to  be  buried  and  woridly  motives,  and  the  influence  of 
at  the  foot  of  the  stairs,  deep  in  the  ground,  proffered  bribes.    And,  how  often  does  it  huH 
under  a  heap  of  stones.    But  this  atrocious  pen  that  gold,  or  something  equivalent  to  it, 
monster,  notwithstanding  the  splendours  of  turns  the  scales  of  justice,  and  makes  Aem 
his  court,  appeared  never  afterwards  to  enjoy  preponderate  on  the  side  of  iniquity  and  qp- 
lepose.    His  eyes  were  alwajrs  whirling  about  pression  ? — when  the  caused  the  rich  is  pre* 
on  this  side  and  on  that;  and  he  was  always  ferred, and  the  poor  deprived  of  their  rights- 
laying  his  hand  upon  his  dagger,  looking  as  the  innocent  condemned,  and  the  guilty  ao- 
luriously  as  if  he  were  ready  to  strike.    By  quitted—*'  the  persons  of  the  wicked  accepted, 
day  he  had  no  quiet,  and  by  night  he  had  no  and  the  cause  of  the  widow  and  the  fetheriess 
rest;  but,  molested  with  terrifying  dreams,  turned  sside !"     By  such  unrighteous  decrees 
would  start  from  his  bed  and  run  about  the  in  courts  of  Judicature,  the  most  distressmg 
chamber  like  one  distracted.    He  enjoyed  the  and  mehincboly  effects  have  frequently  been 
frmts  of  his  wickedness  only  two  short  years,  produced.  Families  have  been  robbed  of  every 
and  vras  killed  at  the  baUle  of  Bosworth,  earthly  comfort,  and  plunged  into  the  depths 
where  his  body  was  found  in  the  field  covered  of  poverty  and  despair.    The  stranger  and 
wifli  dead  enemies  and  all  besmeared  y/ith  the  destitute,  the  widow  and  the  orphan,  hava 
Mood.     It  was  thrown  carelessly  across  a  been  oppressed  and  forsaken,  and  denied  the 
hone,  and  carried   to  Leicester,  amidst  the  common  rights  of  justice  and  humanity.  The 
shouts  of  insulting  spectators.    How  many  wicked  have  been  left  to  triumph  in  their 
such  murders  may  have  been  committed,  un-  wickedness,  while  the  righteous  have  been 
dcr  the  influence  of  covetousness,  by  ambi*  condemned  to  imprisonment,  to  exile,  or  to 
tious  statesmen,  by  kings  and  conquerors,  by  death.    Men  of  integrity  and  piety  ''of  whom 
guardians  and  wardens,  and  even  by  the  near-  the  world  was  not  worthy,"  have  been  doomed 
est  relatives,  God  only  knows;  but  history,  to  dungeons,  to  racks,  to  tortures  of  every 
bodi  ancient  and  modem,  is  full  of  such  re-  kind,  and  to  be  consumed  in  the  flames,  while 
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IbsAT  accnten  and  judges  have  bean  permitted  deed  they  had  committed,  they  immediat^ 
to  riot  and  fatten  on  the  spoils  of  iniquity,   sent  information  to  Jezebel,  saying,  <<Nabota 
Henoe  the  frequent  and  pointed  declarations   is  stoned,  and  is  dead*"    'Fhis  is  but  one  in- 
of  Scripture  in  reference  to  judges,  **  They  stance,  out  of  many  thousands  of  sunilar 
■hall  judge  the  people  with  just  judgment,"  crimes  which  have  been  committed  under  the 
**  Thou  shalt  not  respect  persons,  neither  take  show  of  justice,  through  the  influence  of  sel- 
a  gift;  for  a  gift  doth  blind  the  eyes  of  the  fishness  and  avarice.    The  records  of  the 
wue,  and  pervert  the  words  of  the  righteous."  Inquisition,  of  the  conclaves  of  popes  and 
*  «Thou  shalt  not  respect  the  person  of  the  caidinals,  of  the  star  chamber,  of  the  higb 
poor,  nor  honour  the  person  of  the  mighty,  commission  court,  and  even  of  many  other 
but  in  righteousness  shalt  thou  judge  thy  courts  deemed  more  just  and  honourable,  by 
neighbour."     And  henoe,  the  threatenlngs  whose  decrees,  men  innocent  of  any  crime, 
denounced  against  the  rulers  of  Israel  by  the  have  been  fined  and  imprisoned,  robbed  of 
prophet  Isaiah :  **  How  is  the  fiiithiul  dty  be-  their  earthly  possessions,  tortured  with  racks 
come  an  harlot!  righteousness  lodged  in  it,  and  thumb-screws,  and  doomed  to  ignominiooa 
)mt  now  murderers.    Thy  princes  are  com-  deaths,  would  afford  ten  thousands  of  striking^ 
{Anions  of  thieves ;  every  one  loveth  gifte,  examples  of  unrighteous  decisions,  proceeding 
and  iblloweth  after  rewards ;  they  judge  not  firom  a  principle  of  ambition  and  covetousneai^ 
the  fatheriess,  neither  doth  the  cause  of  the  sufficient  to  make  **  the  ears  of  every  one  that 
widow  come  unto  them.    Therefore  aaith  the  hears  them  to  tin^e." 
Lord,  the  Mighty  One  of  Israel,— Ah !  I  will  It  is  related  of  that  pious  and  upright  judge, 
ease  me  of  mine  adversaries  and  avenge  me  Sir  Matthew  Hale,  that,  when  a  gentleman 
gf  mine  enemies."*  who  had  a  cause  to  be  tried  at  the  assizes^ 
History,  both  dvil  and  sacred,  is  full  of  sent  him  a  buck  for  his  table ;  aa  soon  as  his 
•xamples  of  this  description.    We  have  a  name  was  mentioned,  he  asked  him,  "  if  he 
atriking  instance  recorded  in  the  first  book  of  was  not  the  fame  person  who  sent  him  yeni- 
Kings,  in  relation  to  Ahab,  and  the  vineyard  son,"  and  finding  he  was  the  same,  he  told 
•f  Naboth.    The  king  desired  to  have  the  him,  "  be  could  not  suffer  the  trial  to  go  oo, 
vineyard  to  add  to  the  gardens  belonging  to  till  he  had  paid  him  for  his  bucL"  To  which 
his  palace.    But  Naboth  was  prohibited,  by  the  gentleman  answered,  "  that  he  had  nerer 
4he  law  of  Moses,  from  alienating  from  his  sold  his  venison,  and  that  ^Ao^/c^on^  no/A^i^ 
fiimily  and  posterity,  the  inheritance  of  his  /o  him  that  he  did  not  do  to  every  judge 
anJcestors.    Jezebel  the  queen  was  determined,  that  had  gone  that  circuit*'    But  this  excel- 
however,  to  effectuate  her  purpose,  and  she  lent  judge  had  learned  fixnn  Solomon  that  '*  a 
found  ready  instruments  among  the  judges  of  gift  perverteth  the  ways  of  judgment,"  and 
the  land,  to  cany  into  execution  her  diabolical  tiierefore  he  would  not  suf&r  the  trial  to  pa 
•cheme.    With  the  basest  efirontery  and  hy-  on  till  he  had  paid  for  the  present :  upon 
pocriay,  she  wrote  letters  in  Ahab's  name  to  which  the  gentleman  withdrew  the  record, 
the  nobles  and  the  elders  of  the  dty  in  which  On  another  occasion,  at  Salisbury,  the  dean 
Naboth  dwelt,  and  hired  two  **  men  of  Belial"  and  chapter,  having,  according  to  die  custom, 
to  witness  against  him  that  he  had  '*bla»*  presented  him  with  six  sugar-loaves,  on  his 
nhemed  God  and  the  king."     It  is  truly  circuit,  he  made  his  servants  pay  for  the  sugar 
lamentable,  that,  in  every  age,  in  all  sudi  before  he  would  try  their  cause.    These  an- 
cases,  princes  have  never  wanted  instruments  ecdotes,  while  they  illustrate  the  uprightneaa 
lo  accomplish  their  most  atrocious  designs,  and  impartiality  of  this  eminent  person,  alaa 
when  they  made  an  appeal  to  the  principle  prove,  that  it  was  customary  for  those  who 
of  ambition  and  avarice.    In  this  case,  it  had  'causes  to  be  tried,  to  give  presents  to  the 
would  appear,  there  was  not  one  of  all  the  Judges  of  assize ;  and  that,  in  all  probability, 
judges  of  this  city  that  abhorred  such  &  piece  they  frequently  acted  under  the  influence  of 
of  villany,  or  was  proof  against  the  flatteries  such  bribes. 

and  bribes  of  the  wicked  JezebeL  For,  in  Another  story  v  told  of  Judge  Hale,  in  re- 
obedience  to  her  order,  and  without  the  least  ference  to  a  case  between  two  brothers,  the 
jremonstrance, "  they  proclaimed  a  Jhst,"  they  younger  of  whom  had  endeavoured  to  deprive 
aet  the  virtuous  Naboth  "  on  high  among  the  his  elder  brother  of  an  estate  of  £5(K)  a  year, 
people,"  condemned  him  on  the  fiilse  witness  by  suborning  witnesses  to  declare  that  he  died 
of  two  atrocious  characters,  and  "  carried  him  in  a  foreign  land.  Under  the  gmse  of  a 
forth  out  of  the  city  and  stoned  him  with  milter,  he  was  chosen  one  of  the  jury  on  thia 
atones  that  he  died."  And,  in  order  to  di»-  cause ;  and  as  soon  as  the  clerk  of  the  court 
play  their  sycophancy  to  this  atrocious  woman,  had  sworn  in  the  jurymen,  a  little  dextroga 
and  to  gratify  her  pride  and  revenge— and  to  feUow  came  into  their  apartment  and  slipp^ 
thow  that  they  deserved  her  favour  for  the  ten  golden  Caroluses  into  the  hands  of  eleven 
•  DsQt.  «vi.  18, 19.   Bxod.  zziU.  6.9.  of  the  jury,  and  gave  the  miller  five^  whila 
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Ae  jnige,  at  the  same  time»  was  known  to  the  minuters  of  reUgion  into  eottrth  syeo- 

be  bribed  with  a  great  sum.    The  judge  sum-  phantSy  and  hunters  after  places  of  honour 

med  up  the  evidence  in  &TOur  of  the  younger  and  worldly  gain, 

brother,  and  the  jury  were  about  to  give  their  The  aj^ostle  Peter  solemnly  enjoins  Cbris- 

asBent,  when  the  supposed  miller  stood  up  tian  pastors  to  '*  feed  the  flock  of  God,  taking 

and  addresfled  the  court  with  such  energetic  the  oversight  thereof,  not  by  constraint,  but 

and  manly  eloquence,  as  astonished  the  judge  willingly,  not  for  filthy  lucre,  but  of  a  ready 

and  ail  present — ^unravelled  the  sophistry  to  mind.    Neither  to  act  as  **  lords  over  God's 

tile  Tery  bottom,  proved  the  fact  of  bribery,  heritage,  but  to  be  ensamples  to  the  flock." 

evinced  the  elder  brother's  title  to  the  estate,  But,  how  often  do  we  find  that  professed 

firom  the  contradictoiy  evidences  of  the  vrit-  ministers  of  the  gospel  appear  to  have   a 

cesses,   and  gained  a  complete  victory  in  greater  respect  to  the  pecuniary  rewards  of 

favour  of  truth  and  justice.  their  oflice  than  to  accomplish  the  great  ends 

The  well-kown  Judge  Jefireys,  who  was  for  which  it  was  appointed.'    Otiierwise,  how 

as  sTaridous  ss  he  was  unjust  and  cruel,  re-  should  it  ever  happen,  Uiat  men  would  have 

duoed  many  innocent  victims  to  beggary,  by  the  eflrontery  to  receive  five,  or  ten,  or  fifteen 

his   rapacious  exactions.    A  gentleman  of  hundred  pounds  a  year,  under  pretence  of 

Bevondiire,  of  the  name  of  Prudeaux,  having  "  feeding  the  flock  of  God,"  over  which  they 

been  throvm  into  prison,  and  dreading  Ae  se-  vrere  solemnly  appointed,  and  yet  spend  their 

vere  and  arbitrary  spirit,  which  at  that  time  met  time  in  fiishionable  dissipations   in  distant 

with  no  control  vna  obliged  to  buy  his  liberty  countries,  vrithout  ever  caring  for  the  souls 

of  Jefireys,  at  the  price  oi  fifteen  thousand  of  their  parishioners,  or  imparting  to  them 

pounds,  though  he  could  never  so  much  as  the  least  portion  of  divine  instruction  1    Such 

team  the  crime  of  which  he  was  accused.  ministers  when  at  any  time  they  do  preach  to^ 

And,  as  judges  have  perverted  judgment,  their  people,  will  naturally  frame  their  ser- 
so  advocates  and  pleaders  in  courts  of  justice,  mons  according  to  worldly  motives,  and  for 
under  the  infiuence  of  avarice,  have  endea-  selfish  designs.  If  it  may  promote  thor 
voured  to  **  turn  aside  the  cause  of  the  needy  secular  interests,  they  will  appear  like  Apos- 
in  judgment"  How  often  have  such  per-  ties,  full  of  ardent  zeal  for  the  truth  and  in 
sons,  by  means  of  sophistry,  misrepresenta-  opposition  to  error  and  abounding  sins.  Bat, 
tion,  and  false  eloquence,  supported  a  bad  if  the  doctrines  of  the  cross  be  not  palatable 
cause,  and  robbed  the  fktheriess  and  the  to  their  fiishionable  hearers,  they  will  amuse 
widow  of  their  just  rights  and  their  dearest  tiiem  with  Pagan  morality,  smooth  down  the 
enjoyments — while  the  very  moment  they  threatenings  of  the  divine  word,  and  endea- 
were  doing  so,  they  were  conscious  of  the  in-  Tour  to  gratify  Ae  corrupt  humours  of  their 
justice  of  their  procedure!  thus  subjecting  audience,  llie  standard  of  their  religion 
diemsetves  to  that  terrible  denunciation,  changes  with  the  changes  of  the  State ;  and 
"  Wo  unto  them  that  call  evil  good,  and  they  vrill  not  scruple,  when  their  worldly  in- 
good  evil,  that  put  darkness  for  light,  and  terest  is  at  stake,  to  defend  all  that  is  odious 
Ught  for  darkness,  that  justify  the  wicked  in  tyranny,  and  to  extol  the  most  vricked  and 
for  reward^  and  take  away  the  righteousness  unprincipled  characters.  Of  this  we  have  a 
of  the  righteous  from  him."  Nothing  is  more  striking  example  in  the  case  of  the  Reverend 
common,  among  such  persons,  than  to  under-  Dr.  Shaw,  who  lived  in  the  time  of  the  pro- 
take  a  cause  of  any  description,  however  un-  tectorship  of  the  Duke  of  Gloucester,  who 
tenable,  provided,  they  are  paid  for  defending  afterwards  usurped  the  crown,  under  the  title 
iL  In  opposition  to  such  conduct,  which  is  of  Richard  HI.  Among  other  pleas  to  gain 
directly  opposed  both  to  reason  and  the  word  his  ambitious  designs,  Richard  attempted  to 
of  God,  it  is  said  of  Sir  M.  Hale,  that ''  if  he  maintfdn  what  had  not  the  shadow  of  a  foun- 
saw  a  cause  was  unjust,  he  would  not  meddle  dation  in  truth — that  both  Edward  IV.  his 
farther  in  it;  but  to  give  his  ailvice  that  it  own  brother,  and  the  Duke  of  Clarence,  were 
was  so;  if  the  parties  after  that  were  to  go  on,  equally  illegitimate,  and  that  the  Duchess  of 
they  were  to  seek  another  counsellor,  for  he  York  had  received  different  lovers,  who  were 
would  assist  none  in  acts  of  injustice."  <*In  the  fethers  of  these  children.  Nothing  wa» 
his  pleadings,  he  abhorred  those  too  common  considered  more  impudent  and  unfounded 
faults  of  mis-reciting  evidence ;  quoting  pre;  than  this  assertion,  which  threw  so^  vile  an 
cedents  or  books  falsely,  or  asserting  things  imputation  on  his  own  mother,  a  princess  of 
confidently,  by  which,  ignorant  juries  or  irreproachable  virtue,  and  then  alive.  Yet 
weak  judges  are  vnt>ught  upon  and  deceived."  the  place  chosen  for  first  promulgating  this 
Would  to  God,  that  all  our  pleaders  were  shameful  falsehood,  was  the  pulpit,  before  a 
animated  by  such  upright  and  honourable  large  congregation,  in  the  protector's  pro- 
principles!  sence;  and  a  Reverend  Doctor  of  IMvini^ 

6.  Covetousness  has  transformed  many  of  was  base  enough  to  prostitute  the  sacred  office 
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for  lliii  porpon.  Dr.  Shaw  was  appointed  to  their  great  object  be  mere^  ^  to  pkaae  nm/* 
preach  at  St.  Paul's ;  and  having  chosen  this  thej  "  cannot  be  the  senrants  of  Christ  ;*'  and, 
passage  for  his  text,  *'  Bastard  aUpn  thaU  not  in  flattering  the  great,  and  pandering  to  their 
ihrive"  he  enlarged  on  all  the  topics  which  pride,  from  ambitious  motives,  they  will  hs 
could  discredit  the  birth  o(  Edward  IV.,  the  found  subjecting  themselves  to  that  awfiil 
Duke  of  Clarence,  and  of  all  their  children,  denunciation  of  our  Saviour,  "  He  that  Im 
He  then  broke  out  into  a  panegyric  on  the  ashamed  of  me,  before  men,  of  him  Will  I  be 
Duko  of  Gloucester,  and  exclaimed,  *'  Behold  ashamed  before  my  Father  and  his  hcfy 
this  excellent  Prince,  the  express  image  of  angels."  And  a  more  awful  situation  caa 
his  noble  father,  the  genuine  descendant  of  scarcely  be  conceived  than^that  of  an  ambi- 
the  house  of  York ;  bearing  no  less  in  the  tious  and  worldly-minded  minister  standing^ 
virtues  of  his  mind,  than  in  the  features  of  before  the  bar  of  God,  and  commanded  **  to 
his  countenance,  the  character  of  the  gallant  give  an  account  of  his  stewardship,**  and  of 
Richard,  once  your  hero  and  fiivourite;  he  Uie  souls  committed  to  his  care.  The  pros- 
alone  is  entitled  to  your  allegiance ;  he  must  pect  of  such  a  scene,  and  its  appalling  con- 
deliver  you  from  the  dominion  of  all  intru-  sequences,  ought  to  make  every  such  character 
ders ;  be  alone  can  restore  the  lost  honour  and  tremble^  if  he  really  believes  in  a  future  retri- 
glory  of  the  nation."  Such  was  a  part  of  the  bution ;  and  either  throw  aside  all  pretensioiis 
fulsome  oration  of  this  Reverend  sycophant,  to  the  sacred  office,  or  **  break  off  his  sins  by 
in  favour  of  a  despicable  tyrant  and  atrocious  'righteousness,"  and  *'  flee  for  refuge  from  the 
murderer.    It  was  previously  concerted,  that   wrath  to  come." 

as  the  doctor  should  pronounce  these  words.  In  short,  what  was  addressed  by  the  pro- 
the  Duke  of  Gloucester  should  enter  the  phet  Malachi,  in  the  name  of  Jehovah,  to  the 
church ;  and  it  was  expected  that  the  audience  priests  of  the  Jews,  might  be  addressed  with 
would  cry  out,  "  God  save  king  Richard  /"  proprie^  to  many  of  the  ministers  of  the  New 
which  would  immediately  have  been  laid  hold  Testament  Church,  and  ought  to  excite  their 
of  as  a  popular  consent,  and  interpreted  to  be  solemn  consideration :  **  Ye  have  departed  out 
the  voice  of  the  nation.  But  Providence,  not  of  the  way ;  ye  have  caused  many  to  stumble 
onfrequently,  turns  the  schemes  of  the  crafty  at  the  law ;  therefore  have  I  made  you  oon- 
into  foolishness.  By  a  ridiculous  mistake,  temptible  and  base  before  all  the  people ;  as 
worthy  of  the  whole  scene,  the  Duke  did  not  you  have  not  kept  my  ways,  but  have  been 
appear  till  after  this  exclamation  was  already  partial  in  the  law.  Now,  therefore,  O  ye 
recited  by  the  preacher.  The  Doctor  was  priests,  this  commandment  is  for  you^f  ye 
therefore  obliged  to  r^eat  his  rhetorical  figure  will  not  hear,  and  if  ye  will  not  lay  it  to 
out  of  its  proper  place:  the  audience,  less  heart,  to  give  glory  to  my  name,  saith^tha 
from  the  absurd  conduct  of  the  discourse,  than  Lord  of  hosts,  I  will  even  send  a  curse  upon 
from  their  detestation  of  these  proceedings,  you,  and  I  will  curse  your  blessings,  yea  I 
kept  a  profound  silence ;  and  the  protector  have  cursed  them  already  because  ye  do  not 
and  hb  preacher  were  equally  abashed  at  the   lay  it  to  heart" 

ill  success  of  their  stratagem.  For,  **  He  who  7.  Covetousness  inclines  men  to  presump' 
sits  in  the  heavens,"  and  whose  eyes  "  behold  tion  and  self-suffideney,  as  if  they  could  live 
the  children  of  men,"  "  holds  in  derision "  independently  of  their  Maker,  and  conae- 
alli  such  deceitful  schemes,  and  disappoints  quently  kads  to  a  virtual  denied  of  a  super* 
the  devices  of  the  crafty,  so  that  their  hands  intending  Providence, 
eannot  perform  their  enterprise."  God  is  the  original  source  of  existence  and 

It  is  to  be  hoped,  that  there  are,  in  our  happiness.  On  him  all  creatures,  from  the 
times,  few  persons  connected  with  the  sacred  archangel  to  the  worm,  depend  for  every 
office,  who  would  go  all  the  length  with  the  enjoyment  they  now  or  ever  will  possess, 
despicable  sycophant  to  whom  I  have  aUuded.  Throughout  every  region  of  the  universe ; 
But  there  is  no  one  who  reads  the  daily  jour-  all  the  laws  of  nature,  and  all  the  movements 
nals,  and  has  his  eyes  open  to  what  is  passing  of  the  material  system  connected  with  these 
around  him,  but  must  perceive  that  .there  are  laws,  are  absolutely  dependent  upon  Him 
characters  within  the  limits  of  the  British  **  who  spake,  and  it  was  done,"  who  gave  the 
Empire,  invested  with  the  office  of  ministers  command,  "  and  all  things  stood  fast."  Con« 
of  the  gospel,  who  make  a  near  approxima-  sequently  all  the  orders  of  intelligent  beings^ 
tjon  in  their  temper  and  conduct,  to  such  po-  wherever  existing  throughout  creation,  ara 
litical  parasitesi  It  becomes  ministers  of  every  moment  dependent  upon  his  superin- 
religion  in  general,  to  be  particularly  on  their  tendence  and  care,  for  the  continuance  of 
guard  against  such  unhallowed  propensities,  their  existence,  and  for  every  comfort  they 
so  degrading  to  the  office  of  ambassadors  of  enjoy.  Were  he  to  withdraw  his  supporting 
C^brist,  and  with  the  indulgence  of  which  hand,  their  existence  and  enjoyments  would 
they  have  been  so  frequently  charged.    If   cease,  the  wheob  of  natu^v  would  stop,  and 


THE  EVILS  WHICH  FLO\^  FROM  COVETOUSNESS.  ^ 

die  vast  fiibric  of  ttie  univerae  would  soon  be  capacitf  of  a  prophet,  and  testify  to  his  bre- 

tnmaformed  into  one  frightfiil  and  uuivenal  thren  Uie  troth  and  reality  of  a  iutare  itate 

mfau    **  For  in  Him  we  live  and  move,  and  of  existence. 

haye  our  being;"  his  visitation  sastains  our  This  confidence  in  riches  has,  in  thousands 
spirits,  and  in  his  hand  is  the  soul  of  eveiy  of  instances,  been  a  snare  to  professors  of  reli- 
Hving  thing,  and  the  breath  of  all  mankind,  gion,  especially  when  the  open  profession  of 
It  is,  therefore,  one  of  the  first  duties  of  every  genuine  Christianity  exposed  to  hazard  their 
rational  creature,  to  look  up  to  God  for  every  worldly  possessions.  Trusting  more  in  their 
bleasing,  to  confide  in  him  for  every  earthly  wealth  than  in  the  promise  of  divine  protec- 
comfort,  and  to  acknowledge  his  goodness  for  tion,  and  looking  more  earnestly  on  the  things 
eveiy  tendtive  as  weh  as  ^iritual  enjoyment  which  are  seen  and  temporal,  than  on  those 
he  confers.  To  act  otherwise,  is  virtually  to  which  are  unseen  and  eternal,  they  have 
can  in  question  lus  existence,  and  bib  ^er-  turned  aside  from  the  profession  of  their  feith, 
niling  providence.  and  virtually  "  denied  the  Lord  who  bought 
But  riekeSf  to  wfaidi  the  covetous  appetite  them."  Eusebius,  the  ecclesiastical  historian, 
is  directed,  incline  men  to  presume  on  their  relates,  that  "in  the  time  of  the  severe  perse* 
own  Klf-tuffideney,  and  to  rob  God  of  that  cution  of  the  church  by  the  Emperor  Dedus, 
homage  and  confidence  which  is  due  to  him  the  rich  men  among  the  Christians  were  the 
as  the  Supreme  Dispenser  of  every  blessing,  most  easily  and  miserably  foiled."  The  love  of 
In  many  cases,  they  virtually  depose  God  the  world  vanquished  their  Christian  fortitude, 
fiom  his  throne,  and  set  up  the  world-as  the  and  led  many  of  them  to  relapse  into  the  pro- 
object  of  adoration  and  confidence.  Instead  fession  of  Pagan  idolatry.  In  the  time  of  the 
of  directing  the  soul  to  trust  in  the  Most  Arian  persecution,  many  of  the  rich  who  occu- 
High  in  the  midst  of  dangers  and  distress —  pied  offices  which  should  have  led  them  **  V> 
^  the  rich  man*s  weaUh  is  his  strong  city,  and  contend  earnestly  for  the  feith  once  delivered 
«s  a  lug^  wall  in  lus  own  conceit,"  to  which  to  the  saints,"  accommodated  their  profession 
he  looks  for  defence  in  the  prospect  of  what-  to  their  derires  after  ambition  and  avarice, 
ever  may  befell  him.  Hence,  it  is  declared  of  Like  too  many  in  our  day,  they  had  a  political 
Israel,  after  they  were  filled  with  abundance,  fiiith  which  was  either  orthodox  or  Anan,  ac- 
"  their  heart  was  exalted,  therefore  have  they  cording  as  Ae  State  should  determine,  and  as 
forgotten  me,  saith  the  Lord ;"  and  hence  the  public  fevoor  and  emolument  should  smile  on 
dedaration  of  the  Psalmist  in  regard  to  such,  the  one  or  the  other.  The  history  of  the 
**  they  trust  in  their  wealth,  and  boast  them-  church  is  fiiU  of  examples  of  this  kind,  and 
selves  in  the  multitude  of  their  riches."  This  there  is  too  much  reason  to  fear  that  there 
confidence  in  wealth,  and  forgetfulness  of  de-  are  many  in  our  times,  both  among  the  cfergy 
pendenoe  upon  God,  form  some  of  the  chief  and  the  laity,  following  in  their  footsteps.  It 
reasons  why  so  many  pointed  injunctions  are  therefore  becomes  every  one,  and  especially 
given  in  Scripture  in  reference  to  the  evils  of  those  professors  of  religion  who  are  possessed 
eovetousness,  and  the  danger  attending  the  of  wealth,  carefully  to  examine  the  state  of 
aocumnlation  of  wealth.  It  was  on  thu  ac-  their  hearts  on  this  point,  and  ascertain 
count,  chiefly,  that  the  rich  man  **  who  had  whether  they  are  **  trusting  in  the  Lord,"  or 
goods  laid  up  for  many  yean,"  was  con-  **^  putting  confidence  in  princes."  In  order  to 
demned.  He  trtuied  in  these  riches  as  the  die  exercise  of  confidence  in  God,  it  is  neces- 
aoorce  of  his  happiness,  and  as  a  security  in  saxy  that  we  should  sometimes  be  brought 
his  own  hands  agunst  every  calamity ;  and.  into  straits  and  difficulties.  When  the  poor 
he  presamptu(msly  ealcolacted  on  the  enjoy-  are  in  want,  or  enjoy  but  a  scanty  portion  <^  . 
ment  of  many  years  to  come,  forgetting  that  the  good  things  of  the  world,— 4f  they  be 
he  was  every  moment  dependent  for  existence  Christians,  it  naturally  leads  them  to  a  sense 
OD  that  Almighty  Being,  ^  in  whose  hand  our  of  dependence,  and  to  look  up  to  Him  fi:om 
life  is,  and  whose  are  all  our  ways."  This  whom  all  con^rts  flow ;  and  it  is  highly  ex- 
was  likewise  the  characteristic  sin  of  the  rich  pedient  for  the  exercise  of  feith  and  hope,  that 
voluptuary,  **  who  was  clothed  in  purple  and  we  should  frequently^/  that  we  are  depend- 
fine  finen,  and  fered  sumptuously  every  day."  ent  creatures.  But  riches  have  a  tendency, 
He  was  not  a  miser,  neither  were  the  poor  if  we  be  not  every  moment  upon  our  guara, 
driven  with  insolence  from  his  door;  for  to  make  us  forget  our  dependence  upon  the 
Lazarus  lay  at  bis  gate,  and  was  fed  with  Most  High,  and  to  beget  a  spirit  of  pride  and 
the  crumbs  from  bis  table.  But  he  was  for-  self<ufficiency,  as  if  we  were  able  to  guide 
getful  of  God;  his  riches  were  his  confidence;  ourselves  through  the  world,  without  being 
and  led  him  to  scepticism  and  irreligion,  and  beholden  to  the  care  of  Divine  Providence. 
to  overiook  and  even  deny  the  great  realities  But,  let  such  learn  to  know,  that  they  stand 
of  the  eternal  world.  This  Is  evident  from  as  much  in  need  of  the  care  and  protection  of 
Ida  leciieat,  that  Lazarus  would  go,  in  the  heaven,  as  the  poorest  wretch  that  wandeia 
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IioqmImii  and  ibiioni.  Ttiey  hatie  fi>od  and  it  ia  that  avaiioe  would  neter  emb  her  bound- 
drink  of  every  qaalitj»  and  in  almndanoa.  leaa  dearea,  till  ahe  had  glutted  hencU,  nd 
But  can  fixid  waid  off  calamitiea  or  death  1  only  with  the  spoils  oi  this  terrestrial  region, 
A  tile  fiiUing  from  a  hooae,  the  oversetting  of  but  with  the  treasures  of  die  univene ;  yet, 
•  chariot,  or  a  flash  of  lightning  from  die  like  hell  and  destruction,  she  would  never  be 
clouds,  will  kill  a  rich  man  as  well  as  a  poor,  aatisfied.  Nor  would  ambition — ^her  kin** 
They  haVa  changea  of  costly  raiment,  while  fellow  and  companion— ever  oease  its  career, 
the  poor  an  covered  with  ragSt  But  will  the  till  it  had  subdued  every  order  of  intellectual 
gout,  the  palsy,  the  stone,  or  the  burning  existence,  ascended  the  throne  of  the  Most 
fever,  pay  any  respect  to  costly  attire?  or  will  High,  and  aeized  the  leins  of  universal  govern- 
the  patient  feel  leaa  agony  under  them,  be-  ment. 

cansehe  is  covered  with  puiple  and  acarletl       It  woold  be  needleas  to  bring  forward  illufl- 

Bendea,  an  earthquake,  an  inundation,  a  tern-  trations  of  this  topic,  or  to  attempt  to  show 

pest,  a  conflagration,  a  ahipwreck,  the  perfidy  that  the  covetous  and  ambitious  principle,  haui 

of  friends,  the  midnight  robber,  or  the  convui-  been  the  main  cause  of  the  whofesale  destruo- 

sion  of  nations ;  all  which  events  are  under  tion  of  mankind,  and  the  wide  spread  of 

the  direction  of  God — may,  in  a  few  days,  human  misery,  for  almost  the  whole  of  the 

•weep  from  them  all  their  earthly  possessions,  records  of  history  contain  little  else  than  n 

reduce  them  to  a  state  of  indigence,  and  lay  continued  series  of  illustrations  cm  this  pointy 

all  their  earthly  glory  in  the  dust    Hence  and  I  have  already,  under  the  first  head, 

the  propriety  of  attending  to  the  admonition  aelected  a  few  examples,  which  mi^t  be  mul- 

of  the  PsalmiBt :  **  Tmst  not  in  oppression,  tiptied  a  thousand  fold, 
become  not  vain  in  robbery ;  ifriehei  inemMte,       But  I  cannot  help  pausing  a  little,  to  reflect 

ad  not  your  heart  upon  them*    Trust  in  on  the  numerous  enls,  and  the  incalculabia 

Jehovah  at  all  timea,  ye  people,  pour  out  your  nuseiy  which  diis  unholy  affection  has  pn^ 

heart  before  him,  God  is  a  refuge  for  us."  duoed  in  the  worid.    Could  we  take  only  m. 

8.  Covetousneas  has  produced  a// fA€j9u&£c  bird's-eye  view  of  its  operations  and  eflecti^ 

Ofiisj  ware,  and  deoaetoHone  which  have  heqh  beginning  at  the  first  apostacy  of  man,  and 

penid  in  every  age  of  ike  world,  tracing  them  down  the  stream  of  time  to  the 

The  records  of  history,  as  I  have  had  ooc^  present  day — and  could  we,  at  the  same  time, 

■ion  to  notice,  contain  Uttle  else  than  disgust-  stretch  our  eyes  over  the  globe,  from  north  to 

ing  details  of  the  miachiefe  and  the  miseries  south,  and  fh>m  east  to  west,  and  contemplate 

inflicted  on  the  worid,  by  the  ambition  and  the  miseries  which  have  followed  in  its  train 

npadousness  of  mankind.    The  earth,  which  in  every  land--what  an  awful  and  revolting 

might  long,  ago,  have  been  transformed  into  a  picture  would  be  preaented  to  the  view !    But 

•oene  of  fertility  and  beanty,  by  the  benevolent  there  ii  no  eye,  aave  that  of  Omnisdenoe* 

•gen<7  of  human  beings,  haa,  in  most  of  its  which  could  take  in  the  thousandth  part  of 

regions,  been  turned  into  a  soene  of  dasoli^  the  widely-extended  nuseries  and  desolationa 

tion,  by  destroying   armies   prowling   over  which  it  has  in  every  age  produced.    During 

every  country  in  quest  of  plunder.    Such  u  the  period  which  intervened  from  the  fell  of 

the  msatiable  appetite  of  aoarieey  that,  not  man  to  the  deluge,  thii  principle  appean  to 

contented  with  **  devouring  vridows*  houses,"  have  operated  (m  an  extensive  scale,  for  we 

qMHling  the  weak  and  defenceless  in  her  are  told,  that  **  the  wickedness  of  man  was 

native  land  she  has  aimed  at  enrichmg  her-  gpreat,"  and  that  **the  earth  woe  fiUed  toiik 

■elf  with  the  plunder  of  Empires.    Like  hell  tiolshck,"— evidently    implying    that    the 

and  the  grave,  *'  she  has  enlarged  her  desire,  strong  and  powerful  were   continually  en* 

and  opened  her  mouth  without  measure,  and  gaged  in  aeizing  on  the  wealth  and  poseca 

the  glory,  the  multitude  and  the  pomp"  of  sions  of  the  weak  and  defenceless,- oppressing 

temples,  cities,  states,  kingdoms,  and  conti-  the  poor,  the  vridow,  and  the  fetheriess,  plun- 

nentfl,  have  become  a  prey  to  her  ever-craving  dering  dtiea,  deaolating  fielda,  and  carrying 

appetite,  and  been  swallowed  up  and  devoured,  bloodshed  and  ruin  through  every  land— till 

Yet,  after  all,  she  is  never  satisfied,  and  the  the  stete  of  sode^  rose  to  such  a  pitch  of 

whole  earth  becomes  too  narrow  a  theatre  for  depravity,  as  rendered  it  expedient  that  they 

ber  rapacity  and  ambition.    Alexander,  in  the  should  be  swept  at  once,  with  an  overflowing 

mad  career  of  his  conquests,  subdued  and  flood,  fitmi  the  fece  of  creation, 
plundered  the  greater   part  of  the   known       After  the  deluge,  it  was  not  long  before  the 

world,  and  had  the  riches  and  splendour  of  lust  of  ambition  began  again  to  display  itself 

ite  most  magnificent  cities  at  his  command ;  by  an  inordinate  demre  after  wealth  and  ag- 

yet  when  he  had  finished  his  course,  he  sat  grandixement ;  and  hence,  wars  were  recom- 

down  and  wept  like  a  crocodile,  because  he  menced  among  almost  every  tribe,  which  have 

had  access  to  no  other  world,  that  might  serve  continued,  in  constent  succession,  throughout 

■■•theatie  for  warfare  and  plunder.    Thus  every  generation  to  the  present  day.  Wherever 
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v»tqmoiirej6fovwtlieT^poiMoft]ieg;lobe,  ground  down  under  a  load  of  taiatkiB,«id 

whether  to  the  civilised  nations  of  Europe,  tiie  the  induatrious  labourer  and  mechanic  groan* 

cmpiies  of  Southern  Asia,  the  fioien  regions  tng  under  the  pressure  of  poverty,  a  compaia- 

of  Siberia,  the  sultry  climes  of  Afinca,  the  tively  few  are  rolling  in  the  ehaiiots  of  ifilen- 

fiDrests  and  wilds  of  America,  or  even  to  the  dour,  fettening  on  the  sweat  and  blood  of  mil- 

most  diminutive  islands,  which  are  spread  lions,  and  feasting  on  the  sufferings  of  mankind. 

over  the  Pacific  Ocean,  we  behold  Cotxt-  H  is  amazing  with  what  ease  and  apathy, 

oirsKBss,  like  an 'insatiable  monster,  devour-  men  calling  theoMehres  Christians,  wiU  talk 

tag  human  happiness,  and  feasting  on  the  of  the  prospect  of  war,  in  the  view  of  enrich- 

•onrows  and  sufiEerings  of  mankind.   But  who  ing  themselves  with   such  public  pinilder. 

can  calculate  the  amount  of  misery  which  has  Seareely  any  thing  is  more  common,  and  yet 

thus  been  accumulated !    It  is  more  tiian  nothing  is  more  diabolicaL    To  wish  for  war, 

probable,  that  the  eighth  part  of  the  human  that  trade  may  revive  and  flourish,  is  to  vrish 

race  has  been  slangfatered  by  the  wars  and  the  destruction  of  ten  thousands  of  our  feUow- 

commotions  which  ambition  has  created;  and,  creatures,  that  we  may  add  a  few  pounds  to 

oonsequently,  more  than  twenty  th/oummd  oar  hoarded  treasures,  or  have  the  prospeet  of 

nUlHoru  of  mankind  have  become  its  victims;  embarking  in  a  profitable  speculation.    Yet 

that  is,  twenty-five  times  the  number  of  human  such  wishes  have  been  indulged  a  thousand 

beings  which  compose  the  present  population  times,  by  many  who  profut  to  be  the  feUovr- 

of  the  globe.    Along  with  the  destruction  of  ere  of  ChrisL 

such  a  number  of  rational  beings,  we  have  to  9*  Covetonaness  preaenU  the  exknnon  of 
take  into  account  the  milliona  of  mangled  ihe  ChritHan  Cburckt  and  the  general  m- 
wietches  whose  remaining  existence  was  ren-  provement  of  Society. 
dered  misenible,  the  numberiess  widows  and  It  is  by  means  of  the  proper  application  of 
orphans  who  were  left  to  mourn  the  loss  of  money,  that  the  gospel  is  promulgated,  sin- 
every  thing  dear  to  them,  the  thousands  of  nen  converted,  the  Bible  cizculated,  and  the 
infents  that  have  been  murdered,  and  of  tidings  of  salvation  conveyed  to  heathen 
fiemales  that  have  been  violated,  the  femine  lands.  Much  still  remams  to  be  done  in 
and  pestilence,  and  the  fiig^itfiil  deedations  these  respects ;  fer  more  than  600,000,000  of 
which  destroying  armies  have  always  left  mankind  still  remain  enveloped  in  pagan 
behind  them.  Many  spots  of  the  earth,  which  darkness.  If  all  the  memben  of  the  Christian 
'were  beautifiil  as  Eden,  have  been  turned  Church  were  to  contribute  according  to  their 
into  a  hideous  wilderness;  The  most  splen*  ability,  this  object,  (the  oonvenion  of  tim 
did  and  magnificent  cities  have  been  set  on  world),  however  arduous  and  extensive,  might 
^ames  or  razed  to  their  foundations,  and  era  long  be  accomplished.  But  avarice  inter- 
'^  their  memorials  have  perished  with  them.''  poses,  and  withholds  those  resovroes  which 
Even  the  lower  animals  have  been  dragged  am  requisite  for  carrying  the  pbna  of  Divine 
into  battles,  and  have  become  sufieren  amidst  Mer^  into  effect.  If  wealth  were  not  heard- 
die  fiiry  of  combatants  and  the  wreck  of  n*-  ed  by  covetous  profesaon  oi  religion,  or  ez- 
tions.  Such  are  some  of  the  hideous  desolar  pended  on  their  lusli^  our  MLsaonaiy  and 
tions,  and  the  vast  amount  of  human  misety  other  Philanthropic  Societies  would  soon  have 
which  covetousness  has  created ;  for  to  avar  at  their  disposal,  revenuea  twenty  times,  at 
rice,  leagued  with  ambition,  is  to  be  attributed  l^ast,  their  present  amount.  How  many  pro- 
all  the  wars,  commotions,  and  devastationi^  feased  Christtana  are  there,  who  are  wallow* 
which  have  ever  visited  the  world.  ing  in  wealth,  and  yet  contributing  nothing 
Besides  such  wholesale  robberies  and  mui^  but  the  smalleat  fraction  of  their  substance 
ders,  covetousness  is  accountable  for  numei^  (and  sometimes  nothing  at  all)  to  the  service 
OOB  ptibUe  fraude  and  mieekUfe  committed  of  God  and  the  extension  of  the  Gospel 
en  a  tmaUer  eeale  by  the  public  agents  and  church !  And  how  many  othen  are  there, 
othera  connected  vnth  the  govemmenta  of  who^  at  their  death,  leave  twenty  or  thirty 
every  country.  In  the  management  of  tazea,  thousand  pounds  to  their  friends,  and  even  to 
the  collection  of  national  revenues,  in  con-  distant  heirs,  without  bequeathing  a  angle 
tracts  for  the  supply  of  armies  and  navies,  in  hundred — sometimes  inyt  a  single  guinea,  for 
claims  for  undefined  perquisitei^  in  the  be-  promoting  the  oonveision  of  sinners,  and  the 
atowment  of  places  and  pensions,  in  soliciting  extension  of  the  Redeemer's  kingdom !  Sndk 
and  receiving  bribes,  in  the  sale  and  purchase  persons  evidently  belie  their  Christian  profes- 
of  government  property, — in  these  and  nnm^  sicHi,  and  appear  to  have  no  Scriptural  idea 
rotts  other  instances,  frauds  and  impositione  of  their  obligation  to  *^  honour  the  Lord  with 
are  so  frequently  committed,  as  to  have  their  substance,"  and  of  the  great  end  for 
become  notorious  to  a  proverb.  On  such  which  wealth  has  been  bestowed, 
exuberant  sources  of  wealth,  multitudes  am  By  such  conduct,  they  virtually  prevent  Ae 
nuifdlT  enrit^ed;    and  while    nations    are  ocnveneon  of  thouaandi,  the  refiwmation  ol 
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Am  woiU  ;  and  the  approMh  of  that  period,  nttmuiSj  leadi.    On  thu  groand,  H  miglu 

when  **  the  knowledge  of  the  Lord  ihall  cover  be  ihown,  that  ewerj  violation,  of  tfie  IKvine 

the  earth,  and  all  flesh  aee  hia  ■alvation.''  law  leads  to  misery,  in  one  shape  or  anodier 

They  dedaze,  in  point  of  fact,  that  the  hoard-  both  to  the  violater  himself,  and  to  all  with 

ing  of  thoasBiids  of  pounds,  (of  which  they  whom  he  is  connected.    And  fiirther — that, 

do  not  stand  in  need,)  is  a  matter  of  more  if  any  one  commandment  of  the  law  of  God 

importance  in  their  eyes,  than  the  universal  were  reverted^  or  set  aside,  or  univertaily  vio* 

propagation  of  religion,  ana  the  eternal  hap-  lated,  not  only  would  die  most  appalling  con- 

ptness    of  thousands    of  immortal    beings,  sequences  ensue,  but  it  would  lead  to  the 

whatever  profesrion  they  may  make,  what-  subversion  of  all   order   among   intelfigent 

ever  show  of  piety  they  may  assume,  they  agents,    and  would  ultimately  produce  the 

place  a  barrier  in  Uie  way  of  the  progress  cf  exierminaticn  of  the  race  of  man. 
Christianity,  and  too  plainly  indicate,  that  the       The  same,  of  course,  may  be  affirmed  of 

love  of  the  world  occupies  a  higher  place  in  the  covetous  principle.    Were  it  to  reign 

their  hearts,  tban  the  love  of  God.  supreme  in  the  human  heart,  and  to  be  tim- 

By  such  eondw^the generaiimproifemeni  wrsally  acted  upon,  it  would  soon  lead  to 

ofmxiety  is  Kktunse  prevented.  the  utter  destruction  of  society.    It  would 

Before  society  arrives  to  that  state  of  per-  lead,  in  the  first  instance,  to  universal  fraud, 

feotion,    of  which  it  is  susceptible,    much  deceit  and  fiadsehood ;  so  that  no  domeslie  nor 

exertior  and  manifold  reformations  are  re-  public  business,  nor  commercial  arrangements 

quired.  Fhe  universal  instruction  of  all  ranks  of  any  description,  could  be  carried  on  widi 

requires  to  be  established  on  a  more  extensive  the  least  degree  of  confidence.    It  would  next 

and  permanent  basis  than  it  has  ever  yet  lead  to  onivenal  rapacity  and  plunder,  whidi 

been.    Seminaries  for  the  education  of  the  would  produce  a  scene  of  turbulence  and  bor- 

young,  and  likewise  for  those  more  advanced  tor  in  whidi  no  human  being  could  enjoy  for 

m  life,  require  to  be  multiplied  at  least  ten-  any  length  of  time,  either  happiness  or  repose, 

fold.    Colleges  and  academies,   of  different  The  strong  would  seiie  upon  the  possessions 

descriptions,  still  remain  to  be  established  in  of  die  v?eak  and  defenceless,  without  the  least 

such  numbers  as  to  afford  an  adequate  supply  remom,  and  deprive  them  of  every  thing  that 

ciiiUelligent  teachers  and  ministers  of  the  tends  to  enjoyment.    Every  one's  covetous 

Gospel,  for  diffusing  both  general  and  scrip-  eye  would  be  directed  to  the  possessions  of 

tural  knowledge  among  aU  ranks  of  the  com-  his  neighbour ;  and,  by  a  thousand  insidious 

munity.  and  malignant  schemes,  or  by  open  violence. 

The  phynad  condition  of  mankind,  like-  every  thing  would  be  seiied  upon,  and  ap- 
wise  requires  to  be  meliorated  and  improved,  propriated  for  the  purpose  of  gratifying  the 
Many  of  our  tovnis  and  villages  require  to  be  covetous  appetite.  No  one's  life  would  bo 
new-modelled,  and  rendered  dean,  aiiy,  and  secure  for  a  single  week,  and  murders  would 
salubrious ;  and  the  condition  of  the  mechanic  be  daily  committed  for  the  purpose  of  obtain- 
and  the  labouring  poor,  rendered  more  com-  ing  the  wealth  and  possessions  of  the  opulent 
fortable,  and  more  condudve  to  moral  and  Of  course,  peace,  and  harmony,  and  kind- 
mental  improvement  All  which  objects  ness,  would  be  unknown  among  men ;  every 
might,  at  no  diitant  period,  be  fully  aooom-  man's  covetous  heart  be  filled  vrith  malignity, 
plished,  were  the  superfluous  wealth  of  the  and  aet  against  die  interests  of  his  neighbour, 
professing  Chrisdan  worid  property  directed.  In  die  progress  of  such  rapacity  and  plunder- 
and  applied  to  its  legitimate  objects.  But  all  ing,  wars  of  the  most  ferodous  nature  would 
such  designs  are  prevented  firom  being  brought  take  pbce.  One  nation  would  invade  the 
into  eflect,  by  the  avarice  of  those  who  oro-  territories  of  another,  for  the  purpose  of  plun- 
yest  to  have  renounced  the  world  and  its  der ;  and,  In  the  midst  of  die  contests  for 
vanities,  and  to  be  looking  forward  to  a  he»-  spoil,  dties  and  towns  would  be  demolished ; 
venly  inheritance.  There  can  scarcely  be  a  frmtfiil  fields  transformed  into  a  scene  of  de- 
more  glaring  contradiction,  than  that  which  eolation,  and  myriads  of  the  human  race 
such  conduct  and  such  professions  imply,  slaughtered  in  every  land.  Amidst  such 
But  as  this  is  a  topic  of  peculiar  interest,  I  dreadful  commotions,  the  fields  would  be  per- 
■hall  take  occasion  to  enter  into  more  minute  mitted  to  lie  waste  and  uncultivated,  and 
detail  on  another  branch  of  our  subject  human  beings  would  be  gradually  diminished 

10.  The  evil  of  covetousness,  will  further  by  slaughter,  and  univerutl  famine,  till,  in  the 

appear,  if  we  consider  what  xoould  he  the  course  of  a  generation  or  two,  the  whole  race 

ooneequeneee  were  thie  impuire  effedion  iriri-  would  be  extirpated  fit>m  the  earth. 
TBRSAiLT  foprevaiL  Such  would  evidentiy  be  the  pixtgreas  and 

Eveiy  prindple    and   every  aflection   in  the  dreadful  effects  of  ^e  covetous  principle, 

human  beuigs,  ought  to  be  tried  by  the  ulti-  were  it  to  operate   univerealiy  and  unr«> 

mate  consequences  to  which  it  naturally  and  etraxned,  8udi  effects,  indeed,  it  has  abneadr. 
(284) 
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10  ft  eeitain  degree,  inroduced;  and  the  umab  In  the  last  place, — that  covetoiune«  Iih 
of  every  nation  under  heaven,  bear  witneae  to  dolged  and  pernsted  in  throagh  life,  mfaUibhf 
die  melandioly  tmth.  And,  were  it  not,  that  leads  to  misery  in  the  life  to  come, 
it  ia  ooanteru^  and  restrained  in  its  opei»*  **  Be  not  deceived,  laya  an  ambassador  of 
tiioos  by  the  overroling  Providence  of  God,  by  heaven,  ''neither  idoiatere,  nor  thieves,  nor 
the  Ibroe  of  natural  oonscienoe,  and  by  the  eovetous,  nor  revilera,  nor  extortioners,  shall 
influence  of  Christian  prindpies  and  motives,  inherit  the  kingdom  of  God."  What  a  terri- 
it  would  soon  transform  this  globe  into  an  ble  and  appalling  denunciation,  when  ooih 
immense  sepulchre,  overspread  with  desola-  templated  in  all  its  extent,  and  its  external 
tion  and  dead  men's  bones,  and  fit  only  for  a  consequences !  Such  characters  ehaU  not  m- 
habitation  to  the  beasts  of  prey.  The  very  herii  the  kingdom  of  God  And  we  are  ex- 
circunistsjice,  that  it  has  never  yet  produced  preody  told,  that  they  who  are  baniriied  from 
audi  a  terrible  eflect,  is  an  evident  proof  that  this  kingdom,  "riiall  be  cast  into  the  lake  of 
a  moral  Governor  superintends  the  ai&irs  of  fire  whidi  bumeth  for  ever  and  ever;*'  and 
this  world,  and  by  his  wise  and  merciful  ar-  that  ^  they  shall  be  punished  with  everl«sting 
langements,  sets  "restndning  bounds**  to  the  destruction  fitnn  the  presence  of  the  Lord, 
paaaons  of  men,  tfiat  his  benevolent  purposes  and  from  the  glory  of  bis  power."  A  eovet- 
in  relatioo  to  our  race,  inay  be  in  due  t^me  ous  man  is,  therefore,  in  as  direct  a  oonnw  to 
aoeomplisfaed.  eternal  misery,  as  the  most  lioentiovtf  profli* 

It  is  evident,  then,  that  an  affection  which  gate,  or  the  most  atrocious  characters.    If 
produces  such  debasement  of  mind,  and  which  men  really  believed  in  the  realities  of  an  etar- 
naturally  leads  to  such  dismal  and  appalling  nal  world,and  in  the  certainty  of  such  terrible 
consequences,    must  embody  within  it  the  denunciations  being  accomplished,  how  would 
BssxsGB  of  almost  every  eml,  and  of  every  it  make  their  whole  firame  tremble  at  the  awful 
species  of  moral  tuq^tude ;  and,  although  it  prospect!    But  no  hearts  are  harder  tiian  Uie 
may  appear  comparatively  hannless,  when  heartsof  the  covetous.    They  are  surrounded 
confined  to  a  narrow  sphere,  and  covered  widi  as  with  a  wall  of  adamant,  and   fortified 
a  doak  of  hypocrisy,  yet  it  c«ily  requires  to   against  every  admonition,  so  that  neither  the 
burst  its  confinement,  to  be  blown  into  a   voice  from  Mount  Zion,  nor  the  tlueatenings 
flame,  and  to  have  free  scope  for  its  destructive   from  Sinai,  can  make  Uie  least  impression; 
wterfpes,  in  order  to  undermine  and  overturn   and  the  longer  they  live  in  the  world,  the 
the  whole  fabric  of  the  moral  universe.    This  more  impenetrable  do  they  become^  till,  in 
consideration  deserves  the  serious  attention  oi   the  righteous  judgment  of  God,  they  are  some* 
every  one  who  feeb  the  least  rising  of  such   times  given  up  to  a  hardness  which  nothing 
an  unhallowed  passion,  and  should  induce   will  penetrate  but  the  sharpness  of  "un- 
him  to  exerdse  holy  jealousy  over  himself   quenchable  fire."    This  is  a  consideration 
and  to  use  every  Scnptural  means  to  repress   which  demands  the  serious  attention  of  the 
and  counteract  its  first  emotions.    His  prayer  young,  and  of  those  in  the  prime  of  life.    It 
to  God  should  be  like  that  of  the  Psalmist,   shows,  vrith  what  care  and  holy  cautbn,  they 
*  Seardi  me,  O  God,  and  know  my  heart ;   ought  to  guard  against  the  first  emotions  cf 
try  me,  and  know  my  thoughts.    Turn  away   every  vicious  passion,  and  particulariy  against 
mine  eyes  from  behdding  vanity ;  indine  ray   the  emotions  of  covetousness ;  for,  if  they  be 
heart  onto  thy  testimonies,  and  not  to  covet-  indulged,  they  will  grow  with  their  growth, 
wiwess,  and  lead  me  in  thy  way  everlasting."   and  strengthen  with  their  strength,  t^  they 
I  mig^t  likewise  have  enumerated  among  become  inveterate  habits,  wluch  no  human 
file  evils  produced  by  covetousness,  the  host  power  can  eradicate, 
of  vices,  and  the  anxious  fears,  and  tnmultu-       I  have  already  shown,  (see  page  48,)  that 
oos  passions  eoonected  with  this  aflfection—  the  covetous  must  necessarily  bd  .banished 
ill  bsneful  influence  on  firiends  and  relatives,   from  the  kingdom  of  tiie  just,  because  they 
and  on  general  society ;  that  it  incapadtates   are  altogether  unfit  for  relidiing  its  pleasures, 
the  individual  in  whose  heart  it  rdgns  for   or  engaging  in  its  employments.    But  exdu- 
•njo^g  substantial  happiness;  that  it  was   sion  firom  &  sodety  and  the  joys  of  heaven, 
one  of  file  impulsive  causes  of  the  death  of   is  not  the  only  punishment  they  will  sofier. 
Christ;  that,  when  fostered  through  life,  it  They  will  be  subjected  to  positive  misery; 
becomes  inveterate  in  old  age,  and  retains  its  and,  among  other  sources  of  misery,  they  will 
^ngth  and  vigour,  when  almost  every  other  be  tormented  with  restless  and  insatiable  de- 
vies  has  withered  and  decayed ;  and,  that  it  sires,  which  will  always  be  raging,  and  whidi 
haa,  to  a  certain  extent,  prevented  the  union  will  never  be  gratified.    In  the  present  life, 
of  the  Chrisliad  church,  and  the  affectionate  vrhile  covetous  desires  werjs  raging,  thej  were 
fattereourse  of  ha   members.    But  without   /nnftd/y  gratified.    But,  in  the  future  world, 
dwelling  on  tiieae  and  such  paiticulaiB,  I  shall   gold,  and  silver,  and  splendid  possessions, 
«nly  obaaifiap  audi  as  are  now  the  object  of  denre,  will  be 

am 
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fiw  ever  beyond  tfaeirfeech;  andfOonaeqiiendy,  lenble  angnfah  of  the  inhabitaiits  of  TofAie^ 
they  niuft  tafier  ell  that  U  induded  in  bound-  end  edd  new  fiiel  to  the  fire  which  le  never 
leei  desires  and  craving  eppetitee,  vriiich  are  to  be  qoenched.  Oh,  that  the  eons  of  avaiios 
never  to  be  gratified.  Besides,  all  that  is  in-  and  ambition,  **  were  vriae,  that  they  undeiw 
duded  in  Uiose  striking  representations  of  stood  theae  tfaings/'  and  that  diey  would  oon- 
Scripture— "  the  worm  that  never  dies;  the  sider  the  eternal  oonseqnences  of  their  present 
firs  that  is  never  quenched;  weeping  and  aflections  and  conduct  1  Nothing  can  be 
wailing,  and  gnashing  of  teeth ;  and  the  black-  more  foolish  than  to  prefer  shadows  to  reaU- 
nesB  of  darkness  for  ever,"  ^ill  be  the  portion  ties,  trifles  to  the  most  momentous  ccapeni% 
of  the  ambitious  and  avaricious  sinners,  who  fleeting  baubles  to  an  enduring  aubatanee^ 
are  banished  from  the  glories  of  the  New  riches  that  perish  in  the  using  to  <*  a  treasure 
Jerusalem.  What  will  it  then  avail  the  covet-  in  the  heavens  that  fedeth  not,"  the  fashion 
oos  sinner,  that  he  had  he^ied  up  gold  as  the  of  the  vrorld  that  passeth  away,  to  an  inoor- 
dust,  and  silver  as  the  stones  of  the  field  ?  or  ruptible  inheritance,  and  an  exceeding  great 
the  ambitious  sinner,  that  he  rolled  on  the  and  eternal  weight  of  glory."  What  ii  the 
wheels  of  splendour,  and  fered  sumptuously  hope  of  the  hypocrite  ^en  God  taketh  away 
every  day  t  Will  riches  profit  in  the  day  <i  his  soul  1  Yea,  ^  what  vriU  it  «proflt  a  many 
vnath  ?  Will  the  reeoUeeUon  of  bags  of  gold,  though  he  ahould  gain  the  whole  world,  and 
and  chesto  of  dollars  treaaured  up  in  this  fleet-  lose  his  own  soul  1  or  what  shall  a  man  give 
ing  world  for  profligate  heirs,  alleviate  the  in  exchange  for  his  soull"  It  is  therefore 
anguish  of  the  miser's  soul  in  the  place  of  the  dictate  of  true  wisdom,  and  accordant 
punishment?  Will  the  gay  and  licentious  with  eveiy  rational  principle,  to  mortify  every 
worldling  find  his  torments  assuaged  by  re-  unholy  afiection,  to  despise  the  vain  blandiab* 
vahing  the  ideOf  that  he  was  transported  to  mente  of  the  world,  that  lieth  in  wickedneaa^ 
hell  in  a  splendid  chariot?  and  that  he  left  to  exenaae  contentment  under  the  aUotmenti 
hia  degenerate  o&pring  to  be  conveyed  vrith  of  Providence,  and  to  aspire  after  the  enjoy)* 
the  aame  pomp  and  equipage  to  the  place  of  ntent  of  that  inheritance  **  vrfaich  ia  inoov* 
misery  ?  Alas !  such  recollections,  instead  ruptible,  and  that  fodetk  not  away." 
of  alleviating,  will  only  enhanoe  tlw  unut- 


CHAPTER  V. 

On  ike  PrindpUM  hy  wMeh  ChrieUaru  thould  he  dineUd  in  ike  JppHeaihn  if  ikeit 

Wealth* 

Thsbs  are,  perhaps,  few  things  connected  nobler  views  were  entertatoed  and  acted  upon 

with  the  social  state,  of  more  importanoe  than  by  thoae  who  profeas  to  be  foUowen  of  the 

the  proper  distribution  and  application  of  lowly  Jesue— views  accordant  ^  with  the  in- 

wealth ;  yet  there  is  no  subject  about  which  structionfl  of  their  Divine  Master,  and  the  ad- 

so  many  foolish  and  erroneous  conceptions  monitions  of  his  holy  prophete  and  apostleai 

are  entertained.    Every  man  seems,  in  this  In  order  to  a  slight  elucidation  of  this  subject^ 

respect,  to  consider  himself  as  a  kind  of  inde-  I  shall  in  the  first  plaoe  ofier  a  few  general 

pendent  being,  and  to  imagine  that  he  has  remarks,  connected  with  this  topic, — and,  in 

full  power,  both  physical  and  moral,  **  to  do  the  next  place,  inquire  what  proportion  of 

vrith  his  own  as  he  pleases."    That  he  is  in-  their  worldly  substance.  Christians  ought  to 

vested  with  a  sovereign  right,  either  to  give  consecrate  to  the  good  of  sodety,  wad  the 

•nr  withboHl  his  money,  as  he  thinks  fit,  and  promotion  of  religion* 

that  no  one  has  authority  to  say  to  him,  I.  In  reference  to  the  first  department  of 

**  what  dost  thou  ?"    Even  Christians  have  this  subject,  the  following  general  principles^ 

not  yet  learned  the  legitimate  use  and  appU-  among  many  others,  require  to  be  recognind: 

cation  of  riches,  notwithstanding  the  pointed  1.  God  i*  the  original  eouree  of  aU  the 

injunctions  and  the  specific  principles  on  this  riehea  toe  et^oy* 

subject  laid  down  in  the  word  of  God ;  and  **  The  earth  belongs  to  Jehovah,  and  the 

hence  it  has  too  frequently  been  considered  fulness  therso^  the  w<Mrld  and  they  that  dweD 

as  no  way  inconsistent  with  the  profession  of  therein.    Every  beast  of  the  forest  is  his,  and 

Christianity,  for  Christians  to  act,  in  this  r^  the  cattie  upon  a  thousand  hills."    <<  The  aift- 

spect,  in  accordance  vrith  the  maxims  of  gene-  ver  is.  mine,  and  the  gold  is  mine,  saith  the 

ral  society,  and  the  common  practices  <^  tiie  Lord  of  Hosts."    Ail  the  treasures  of  the 

flicn  of  the  world.  universe  vrere  brought  into  existence  by  Hie 

It  is  now  more  than  time  that  other  and  cre;.ting  power,  and  distributed,  in  eertaiti 
(386) 
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fnpmtkmM,  to  all  the  nnka  of  aeiMilif^  mad  St/tnboM  wedtli  ia  JMfewut 

Mtollectual  eurtenoe  whidi  people  the  ■mpli-  difinent  itidmdaftk»  and,  if  it  is  hie 

todes  of  eraution.    Tonuii  he  aesigiied  tlie  to  comnmnirmte  happineH  to  hie 

pradoctione  of  the  field,  the  wealth  of  the  and  that  a  certain  praportum  of  hie  boontf 

nineral  kingdom,  and  the  treaenna  of  the  ahoold  be  enjojed  bj  all,  thm  it  tanA  evi* 

deep ;  and  it  is  owing  to  his  benevolent  care  dently  be  hb  will,  that  tboae  who  abound  m 

and  oremiling  Frondenee,  that  any  one  is  lichea,  dioiild  'be  ready  to  oommnnieatep* 

pennitted  to  procnre  such  liehei^ and  toenjej  and  to  impart  a  certain  portion  of  them  to 

those  comforts  of  which  they  are  the  sooicea.  those  who  are  in  need.    Hence  it  is  eoi^ 

Hence,  it  is  declared  by  an  inspired  writer,  mended,  **  if  thy  brotlMr  be  waxen  poor,  and 

"Thine,  O  Lord,  is  the  greatness,  and  the  &Uen  into  decay,  then  then  ahalt  refiere  hinii 

power,  and  the  glory;  for  all  that  is  in  the  Thon  ahalt  open  thy  hand  wide,  and  dialt 

heavens  and  in  the  earth,  is  thine.    Thine  is  sorely  lend  him  sufficient  for  his  need  in  tfafll 

the  lungdom,  O  Loid,  and  thoa  art  exalted  which  he  wanteth."    <'He  that  hath  pitjf 

above  alU     Both  lichee  and  honour  come  of  upon  the  poor,  lendatii  onto  Uie  Lord ;  and 

thee,  and  thoa  reignest  over  all,  and.  in  thine  that  which  he  hath  given,  will  he  repay  dum 

band  is  power  and  might;  and  in  thine  hand  again."    "Bleased  is  he  that  oonsidereth  tfw 

it  is  to  make  great,  and  to  give  strength  nnto  poor,  the  Lord  will  deliver  him  in  the  time  of 

alL"    These  are  tmths  connected  vrith  the  tronble.''    «<  Chaige  them  that  are  rich  in  Om 

Teiy  idea  of  the  existence  of  an  Eternal  and  world,  tiiat  they  do  good,  that  they  be  ridi  in 

Independent  Being,  from  whom  creation  da-  good  works,  ready  to  disbibato,  and  willing  to 

lived  ito  origin ;  and  yet  they  are  overlooked  commmucate."     Bath  injnnetiona  are  hii 

by  the  greater  pait  of  mankind,  as  if  they  upon  the  vrealthy,  not  as  a  tax  or  a  bnidei^ 

were  a  apedea  ii  independent  betnga*  and  as  bat  for  the  pnrpoee  of  calling  forth  into  exe^ 

if  their  own  powen  alone  bad  procured  them  dse  the  principle  of  benevolence;  of  promuting 

the  treasures  they  poiiatM     The  full  leoogni-  a  recipiocal  interchange  of  kindly  aflr  rtinna 

tion  of  tlua  fandamentsl  traOi,  that  **  God  is  and  good  offioea  between  man  and  man ;  and 

the  original  sonxoe  of  all  xidies,"  would  intio*  fov  demoMtaating  the  trath  and  efficacy  of 

dnce  a  most  important  change  in  the  views  of  oar  Saviooi's  Divine  maxim,  "it  is  mora 

men  with  regard  to  wealth,  «ad  tothe  pidposes  blessed  to  give,  than  to  reoetve." 

to  which  it  ought  to  be  applied ;  and  woold  Now,  if  lidiea,  instead  of  being  applied,  in 

produce  a  benign  influence  on  aD  the  move-  part,  to  each  purposes  as  now  stated,  are  do* 

mente  of  the  Christian  aid  the  moral  world,  vuied  solely  to  base  and  aelirii  eoda,  to  yen 

3.  Riches  are  given  om  a  tnui  to  be  em-  soal    gnUificatioa,  to  Aator  a   pamion    for 

ployed  in  the  aeniee  ef  Gad,  and  fir  the  worldly  aplaadaar  and  aggmndiaement,  or  to 

gaad  of  menm  sobservo  the  parpoees  of  bribeiy,    poliiical 

It  is  evident,  from  the  vcrf  nature  of  the  rancour,  or  party  spirit— they  are  conaecntod 

Bivine  Being,  that  weaKh,  ulien  bestowed,  to  objects  diradhf  oppaaOe  to  those  whidi 

WM  intended  to  be  used  in  accordance  with  God  baa  commanded,  and  determfaied  to  ae> 

bii  will,  and  in  sobserviency  to  the  aceom-  cemplish;  and,conseqiwntly,  have  a  tendency 

piiihraent  of  his  designs, in  Amoral  govein-  to  frnstrale,  if  it  vwre  posiihie,  the  plan  of 

aent  of  the  world.    In  conducting  the  aflain  Divine  Beoievolenoe,  and  the  regeneration  of 

ef  the  moral  iyatem,  hnman  beings  are  the  the  world. 

•gents  he  most  frequently  employs;  and  the  Since  richea,  then,  are  eommitled  to  ua,  aa 

wealth  he  has  put  into  their  hands  baa  a  a  trust  from  God,  to  be  employed  in  his  ser* 

poweiful  influence  in  aocomplisbing  purposes  vice  and  according  tohis  wfll,  eveiy  one  who 

cilber  good   or  bad,  according  to  Ae  dispos-  darm  to  devote  them  solely  to  sodi  anistsr 

tioo  of  die  aigenta    If  he  has  intended,  as  purpoaes,  must  be  conridered  as  trampling  on 

\am  word  declarea,  that  the  revektwna  of  his  the  authority  of  hia  Maker,  and  aetting  at  de* 

wiU  ihoakl  be  made  known  throughout  the  fiance  the  laws  of  Him,  whose  sovereign  will 

worid,  and  that  <*  the  gospddioald  be  preached  all  die  elementa  of  nature,  and  all  the  hosta 

to  eveiy  creature,*'  money  is  one  of  the  grand  of  heaven  obey ;  and,  oonoequently,  subjects 

metiis  by  which  diis  important  olject  is  to  be  himself  to  the  inflirtifln  of  the  three trninga 

ecoomprnhed ;  and,  in  the  present  slate  and  denoonoed  against  such  in  the  Divine  word. 

eoMlitatum  of  the  vrorld,  or  according  to  the  Our  Saviour  ittustntea  theae  portions  in 

fixed  principles  of  the  Divine  Government,  it  the  pardile  of  the  nobleman,  whodeliverBd  to 

M  impoirible  that,  vrithout  tins  mean,  such  a  his  servanto  ten  pounda,  with  the  chai^ 

derign  can  be  brought  mtoeflect*     If  he  has  "occupy  till  I  come,"  and  hi  the  parable  of 

•  tttm  whst  we  know  of  the  pUn  of  the  IMrtne  the  **  talenta,"  which  were  given  to  *  every 

Oovanisieui,  we  have  ao  reaMNi  to  believe  that  one  according  to  his  abifity."    These  poonda 

Id  VI.  gwoe,  weaOhj  ^  enliionty,  with  which 

own 
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•n  intnutod  by  their  Creator,  and  which  prinng  within  its  range  a  height  and  a  depUi 
ought  to  be  cramcmted  to  the  promotion  of    a  length  and  a  breath,  "  which  BurpaBses  the 
ail  glory  and  the  benefit  of  mankind.    That   grasp  of  human  comprchenoion,  and  as  being 
we  are  aooountable  for  the  use  we  make  of    the  most  glorious  display  of  Divine  mercy 
mch  gifts,  appears  from  the  high  rewards   and  benevolence,  ever  made  to  our  world.'' 
conferred  on  the  faithful  servants,  and  from   Enraptured  with  this  sublime  idea,  the  apostle 
the  condign  punishment  inflicted  on  those   John  exclaims,  "  Behold !  what  manner  of 
who  abused  or  misapplied  the  talents  commit-   love  the  Father  hath  bestowed  upon  us,  that 
ted  to  theur  trust;  **  Cast  ye  the  unprofitable   we  should  be  called  the  sons  of  God !    In  thia 
servants  into  outer  darkness,  there  shall  be   was  manifested  the  love  of  God  towards  ua, 
weeping  and  gnashing  of  teeth.    These  mine   because  he  sent  his  only  begotten  Son  into 
enemies,  who  would  not  that  I  should  reign   the  world  that  we  might  live  through  him. 
over  them,  bring  hither  and  slay  them  before   Herein  is  love,  not  that  we  loved  God,  but 
me."    These  are  words  of  the  most  awful   that  He  loved  us,  and  sent  bis  Son  to  be  the 
import ;  and  the  sufibrings  inflicted  on  them   propitiation  for  our  sins."   This  love  demands 
will  be  felt  in  all  their  appalling  and  eternal   the  noblest  sacrifices  we  can  make  for  the 
consequences,  by  those  to  whom  they  refer ;   honour  of  God,  and  for  testifying  our  gratitude 
and  therefore,  they  deserve  the  most  serious   for  the  unspeakable  fiivours  conferred  upon  us 
ooDsideratlon  of  all  those,  who,  in  the  Mpint  through  the  death  of  his  Son.    Hence,  the 
of  pride  and  independence,   imagine,   that  apoetle  Paul,  in  his  own  name  and  in  the 
**  they  can  do  with  their  own  as  they  please."   name  of  all  true  Christiana,  declares,  **  The 
And,  if  riches  be  a  trust  committed  to  us  by   love  of  Christ  constraineth  us,  because  we 
God,  to  be  employed  in  his  service,  we  are  thus  judge,   that  if  one  died  for  all,  then 
as  much  bound  to  ^^ply  them  to  their  legiti-   were  all  dead,  and  that  he  died  for  all,  thai 
mate  use,  as  a  servant  to  whom  mqney  is   they  who  live,  riiould  not  henceforth  UvtutUa 
intrusted  by  his  master,  is  bound  to  apply  it  themaelve»,  but  unto  him  who  died  for  them 
to  the  purpose  fer  which  it  was  intended,  and  and rou  again"   In  this  passage,  the  phrase 
for  which  he  must  render  an  account    And,   "  constraineth  us "    import^   being   carried 
at  that  important  day  when  the  Son  of  man   along,  or  borne  away  as  with  a  strong  and 
shall  appear  in  his  glory,  to  call  his  professed   resistless  impulse,  like  that  of  a  torrent  which 
aervante  to  give  an  account  of  their  steward-   sweeps  away  eveiy  thing  before  it.  ^  The  first 
ship— the  manner  in  which  the  wealth  com-   Christians  were  so.  carried  aloft  as  it  were  oa 
mitt^  to  our  care  was  expended,  will  then   the  wings  of  love  and  holy  desire,  that  all 
undergo  a  solemn  and  impartial  scrutiny  in   selfish  aims  and  worldly  considerations  were 
the  presence  of  an  assembled  world.    And   completely  overpowered  and  subdued.    Thej 
hi^ipy  only  will  they  be,  who  shall  be  enabled   conndered    their  wealth    and   influence    as 
to  **  give  in  their  account  with  joy,  and  not  wholly  consecrated  to  the  service  of  their  Re- 
with  grief,"  and  receive  the  approbation  of    deemer ;  they  forsook  all  their  earthly  poase^ 
the  C^at  Master,  **  well    done,    good   and  sions  from  love  to  his  name,  and  that  they 
feithful  servants,  enter  ye  into  the  joy  of  your   might  promote  the  intereste  of  his  kingdom. 
Lord."   ^^  the  description  which  our  Saviour   They  took  joyfully  the  spoiling  of  their  goods, 
givesof  the  solemnities  of  the  final  judgment,   knowing,  Uiat  in  heaven  they  had  a  better 
tile  eternal  destiny  of  the  human  race  ii  re-  and  more  enduring  substance ;  they  accounted 
presented  as  depending  upon  the  manner  in   "  all  things  as  loss  in  comparison  of  the  ez- 
which  they  employed  the  wealth  and  influ-  cellency  of  Christ  Jesus,"  and  reckoned  the 
enoe,    with    whidi    they   were    intrusted :   sufferings  of  the  present  life  as  unworthy  to 
**  depart  from  me,  ye  cursed ;  for  I  was  an   be  compared  with  the  glory  which  is  to  be  re- 
hvngered,  and  ye  gave  me  no  meat ;  I  was   vealed.  Every  Christian  ought  to  be  animated 
thirsty,  and  ye  gave  me  no  diink ;  I  was  a   with  such  noble  principles  and  such  elevated 
stranger,  and  ye  took  me  not  in ;  naked,  and   views  and  affections,  if  he  claims  a  right  to 
ye  clothed  me  not;  sick  and  in  prison,  and   be  distinguished  by  that  sacred  name.    And, 
ye  visited  me  not :  verily,  I  say  unto  you,  in   if  he  is  inspired  with  such  hallowed  emotiona, 
as  much  as  ye  did  it  not  to  the  least  of  those,   he  will  not  "  henceforth  live  unto  himself," 
my  brethren,  ye  did  it  not  to  me.    And  these   for  the  mere  gratification  of  his  own  appetites 
shall  go  away  into  everlasting  punishment,   and  passions,  or  for  his  own  ease,  aggrandize- 
bat  the  righteous  into  life  eternal."  ment,  or  secular  interests,  as  if  these  were 

8.  Christians  are  bound  to  dedicate  their  the  chief  objecto  of  their  pursuit.  But  **  he 
sabstence  to  the  Lord,  from  a  eonnderation  will  Uve  unto  Him  who  died  for  him  and  roae 
Iff  the  love  of  Christ  in  failing  down  his  Ufe  again."  He  will  consecrate  his  moral  and 
jhr  their  redemptioru  mental  powers,  his  wealth  and  influence,  and 

The  apostlee,  in  all  their  writings,  delight  all  the  talents  he  possesses,  to  the  furtherance 
to  expatiate  on  the  love  of  Christ,  as  com-  of  the  kingdom  of  Mesriah,  and  the  extewioQ 
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ef  bit  glory  tlnoagii  the  world ;  and,  whatever  and  similar  principles  for  granted,  we  may 

has  a  bearing,  however  remote,  on  this  grand  now  descend  to  the  consideration  of  a  few 

object,  will  meet  with  his  cordial  approbation  pardculais. 

and  pecuniary  support.    In  promoting  such  1.  The  proportion  of  wealth  commanded  to 

objects,  he  will  not  be  guided  by  the  narrow  be  dedicated  to  the  service  of  God,  under  the 

and  selfish  prindples  of  commercial  policy,  Jewish  economy,  may  be  considered  as  in- 

but  by  the  ardour  of  his  love  to  the  unseen  volving  a  certain  principle,  by  which  we  may 

Redeemer,  and  hy  the  consideration,  that  all  be  directed  in  similar  allotments  under  the 

he  possesses  was  derived  from  the  Divine  Christian  dispensation, 

county;  and  Mrill  aay  with  David,  when  he  It  is  well  known,  that  the  tenth  part  of  the 

distribated  his  treasures  lor  rearing  the  temple  produce  of  the  Land  of  Canaan  was  required 

of  the  Lord ;  '*  All  things  come  of  Thee,  amd  from  the  people  for  the  maintenance  of  the 

of  thine  aum  have  we  given  thee."  priests  and  Levites.    "  Behold,"  saidi  GmU 

II.  Let  us  now  inquire  more  particularly  '*  I  have  given  the  children  of  Levi  all  the 

what  proportions  of  our  worldly  substance  tenth  of  Israel  for  their  inheritance,  for  their 

ahould  be  directly  consecrated  to  the  service  service  which  they  serve/'*     This  tithe  the 

of  God.  people  paid  both  from  the  animal  and  vege- 

This  is  a  point,  which,  in  many  cases,  is  tabte  produce  of  their  estates,  from  the  seed 
dlAicnit  to  determine ;  and  in  some  instances,  of  the  lands  and  the  fruit  of  their  trees,  from 
it  must  be  left  to  the  consciences  of  professed  their  goats,  sheep,  and  cattie.f     Out  of  this 
Christians  to  decide,  as  in  the  sight  of  God,  tithe  the  LeAntes  paid  a  tcndi  part  to  the 
and  as  amenable  to  him— what  portion  of  priests,  for  their  services  connected  with  the 
their  riches  should  be  directly  appropriated  to  tabernacle    or    templet    Besides  this  tithe 
his  service.    But  there  are  certain  general  which  the  people  were  ordered  to  pay  to  the 
principles  which  may  be  laid  down,  by  which,  Levites,  they  were  also  to  pay  a  tenth  part 
every  one  who  has  expansive  views  ol'the  im-  of  the  remsdning  nine  parts  of  that  tithe  to 
portance  of  salvation,  and  the  nobleness  and  make  a  feast  in  the  court  of  the  sanctuary,  or 
generooaty  of  the  Christian  diaiacter,  may  be  in  some  apartment  belongiiig  to  it.     And  Uib 
directed  in  this  matter ;  and  by  which  it  may  feast,  which  was  kept  as  an  eicpression  of 
be  made  to  appear,  that  ten  times  more  than  their  gratitude  to  God  for  the  bounties  of  his 
has  generally  been  allotted  tiught  to  be  ex-  providence,  they  were  to  entertain,    along 
clusively  consecrated  to  the  honour  of  God,  with  their  own  femilies,  some  of  the  Levites.^ 
and  the  regeneration  of  man.    In  addition  to  The  priests  were  the  ministers  ci  Jehovah, 
the  three  propositions  noticed  above,  the  fbl-  who  superintended  the  oflerings  at  his  altar, 
lowing  general  mnTJms  may  be  stated; — 1.  and  conducted  the  worship  of  the  sanctuary. 
Wealth  is  of  no  use  only  according  to  the  The  Levites  were  dispersed  among  the  other 
manner  in  which  it  is  employed.    2.  It  is  by  tribes  throughout  every  part  of  Cansian,  and 
means  of  liches  that  the  poor  are  provided  had  forty-eight  cities  allotted  them,  of  which 
for,  that  the  salvation  of  the  gospel  is  brought  thirteen  belonged  to  the  priests.    Their  piin- 
into  eflfect,  and  that  the  moral  world  will  ulti-  cipal  office  was,  to  instruct  the  people  in  the 
mately  he  enlightened  and  regenerated.    3.  law  of  God,  and  to  preserve  and  teach  know- 
That  we  onght  to  give  a  portion  of  oar  sub-  ledge  throughout  the  whole  land.    80  thai 
■lance,  in  5iome  measure  corresponding  to  the  the  tithe  of  the  produce  of  the  land  was  ap* 
importance  and  the  magnitude  of  the  object  pointed  not  only  for  the  snpportof  the  miote, 
to  which  it  is  devoted.    4.  That  a  oompara-  but  for  the  ifutrudon  of  youthy  aana  itf  off 
tively  small  portion  of  wealth  is  adaquate  to  ekuaeg  of  the  people  throughout  the  triheB  of 
procure  ervery  thing  that  is  requisite  to  the  Israel, 

true  happiness  of  man.    5.  That  aU  useless  Besides  this  regular  tithe,  the  Jews  were 

luxuries,    and  splendid  equipage,    intended  obliged  to  abstain  from  all  the  fruits  that  grew 

only  for  mere  pomp  and  show,  should  be  di»-  on  trees  new  planted,  for  the  first  three  years, 

carded  by  every  Christian.    6.  That  all,  or,  which  were  accounted  as  uncireumdsed,  and 

at  least,  the  greater  part  of  the  wealth  which  it  was  a  crime  for  the  owners  to  appropriate 

remains,   after    providing  in  a  decent  and  them.|     The  fruits  of  the  fourth  year  were 

Christian  like  manner  for  the  comfort  of  our  devoted  to  the  Lord :  they  were  either  sent  to 

fiuiiilies,  should  be  devoted  to  the  intereste  of  Jerusalem,  or,  being  valued,  they  were  re- 

the  Bedeemer's  kingdom,  and  the  geneial  im-  deemed  by  a  sum  equivalent  paid  to  the  priest, 

piovement  of  the  social  8tato,in  subordination  so  that  the  people  did  not  begin  to  en)«yy  dia 

te  this  grand  object    7.  That  our  chief  object  produce  of  their  fruit  Uees  till  the  fifu  year, 

inaequiring  ridies  should  be,  that  we  may  •  Nanb.zvlll.  Si. 

have  it  in  our  power  to  consecrate  a  large  t  Lavlt.  xxv|i.  «>.    «  Chroo.  uxl.  6,  f. 

portion  of  it  to  the  fbrtheianoe  of  the  grand      \  ^^'  SlisTvi  i  ilv.  v^V,   Uv.  xailU.  il 
"to  which  I  aUode.    Taking  the  above      n  Lav.  zlz.  «3. 

37  *B  iWl 


74  E88AT  ON  COVETOUSNB89. 

They  were  likewiee  obliged  eveiy  yeer  to  eome  of  eveiy  Iinelite  wai  to  be  devoted  tr 
offer  to  God  **  the  first  of  all  the  fruits  of  the  such  purposes,  it  would  seem  to  follow,  that 
earth."*  "  When  the  head  of  a  family,"  says  nothing  laa  than  this  proportion  should  be 
Saurin,  "  walked  in  his  garden  and  perceived  allotted  by  every  Christian  under  the  gospel 
which  tiee  first  bore  fruit,  he  distinguished  it  dispensation,  for  similar  or  analogous  pur 
by  tying  on  a  thread,  that  he  might  know  it  poses.    But  it  does  not  limit  us  to  this  pro- 
when  the  firuits  were  ripe.  At  that  time,  each  portion;,  as  there  axe  obvious  reasons  why  it 
&ther  of  a  fiimily  put  that  fruit  into  a  basket  should  be  much  greater  under  the  New-Tes- 
At  length,  all  the  heads  of  families  who  had  tament  economy.  If  the  propagation  of  divine 
gathered  such  fruit  in  one  town,  were  assem-  knowledge  within  the  narrow  limits  of  Judea 
bled,  and  deputies  were  chosen  by  them  to  required  such  a  proportion  of  the  income  of 
cany  them  to  Jerusalem.    These  offerings  every  individual,  while  no  miasions  were  i^ 
were  put  upon  an  ox,  crowned  with  flowers,  pointed  to  surrounding  nations ;  much  more, 
and  the  commissioners  M*  the  convoy  went  in  it  is  evident,  is  required  under  the  present 
pomp  to  Jerusalem  singing  these  words  of  the  dispensation,  when  we  are  commanded  to 
122d  Psalm, '  I  was  gtaid  when  they  said  unto  **■  Go  into  all  the  world,  and  preach  the  gospel 
me,  let  us  go  up  to  the  house  of  the  Lord.'  to  eveiy  creature,"  and  when  more  than  six 
When  arrived  at  the  city  they  sang  these  hundred  millions  of  the  earth's  popnlaticH)  are 
words,  *  Our  feet  shall  stand  within  thy  gates,  still  immersed  in  Pagan  and  Mahometan  dark- 
O  Jerusalem.*     At  length,  they  went  into  nees,  ignorant  of  **^  true  Grod  and  of  Jesus 
the  temple,  each  carrying  his  ofering  on  his  Christ  whom  he  hath  sent"    The  exertion 
shoulders,  the    king  himself  not  excepted,  now  required  ought  to  be  in  some  measure 
again  singing,   *  Lift  up  your  beads,  O  ye  proportionate  to  the  magnitude  and  extent  of 
gates,  and  be  ye  lifted  up,  ye  everlasting  the  work  to  be  accomplished,  and  would  re- 
doors.    Lift  up  your  heads,  O  ye  gates,  and  quire  an  expansion  of  heart,  and  the  manifes- 
be  ye  lifted  up,  ye  everlasting  doors.'  "    The  tation  of  a  spirit  aimiUu'  to  that  which  was 
Jews  were  also  obliged  to  leave  the  com  "  on  'displayed  on  the  day  of  Pentecost,  when  **  all 
the  comers  of  the  fields,"  for  the  use  of  the  that  liclieved  were  together  and  had  all  things 
poor,-|-  and  in  order  to  avoid  the  frauds  which  common,  and  aold  their  poiaeanonB  and 
might  bo  practised  in  this  case,  it  was  deter-  goods/*  and  devoted  them  to  the  cause  of 
mined  to  leave  the  sixtieth  part  of  the  land  as  their  Redeemer.    If  Christians  be  really  ia 
a  just  proportion  for  the  poor.    The  ears  of  earnest,  as  they  ought  to  be,  why  should  they 
com  which  fell  from  the  hands  in  harvest,  hesitate  a  moment  on  this  subject!     If  they 
were  d<^voted  to  the  same  purpose ;  and  the  see  misery  every  where  around  them,  and 
Jews  held  themselves  obliged  by  this  com-  multitudes  perilling  in  their  sins,  if  they 
mand  of  Ciod,  not  only  to  leave  the  poor  such  behold  hundreds  of  millions  of  the  heathen 
ears  of  com  as  fell  by  chance,  but  to  let  fell  world,  overspread  with  moral  and  intellectual 
some  freely,  and  of  purpose  for  them  to  glean,  darkness,  and  perishing  for  lack  of  knowledge, 
T^e  produce  of  the  earth,  every  seventh  year,  if  even  the  nide  inhabitants  of  the  Navigator*s 
belonged  to  the  poor,  at  least  the  owner  had  ieles,  are  sending  their  urgent  petitions  from 
no  more  right  than  those  who  had  no  proper-  afer,  saying,  **  Send  over  missionaries  and  help 
ty.^   This  command  is  express,  and  the  Jews  ns ;"  if  they  are  saying,  almost  in  an  agony, 
Inve  an  idea  of  this  precept,  that  they  pretend  ••  they  lately  did  to  Mr.  Williams,  when  he 
the  captivity  in  Babylon  was  a  punishment  promised  to  come  to  Britain  for  a  supply,-^ 
for  the  violation  of  it    All  debts  contracted  ^  We  shall  perhaps  die,  we  shall  die,  we  diaU 
among  the  Jews  were  releaeed  at  the  end  of  die,  before  you  can  return ;"  if  Christians 
every  seven  years ;  so  that  a  debtor  that  could  believe  that  "  the  redemption  of  the  soul  is 
not  discharge  his  debts  within  seven  years,  precious,"  and  that  the  eternal  happiness  of 
was,  at  the  end  of  that  time,  released  from  immortal  minds  so  fer  surpasses  in  value,  the 
aU  obligation  to  discharge  it§     To  all  these  floating  honoars  of  the  world,  as  the  heavens 
•flferings  and  expenses  are  to  be  added  extra-  in  height  surpass  the  earth,  why  should  they 
ordinary   expenses    for    sacrifices,  oblations,  remain  in  apathy  or  halt  between  two  opinions 
journeys  to  Jerusalem  at  the  solemn  feasts,  on  this  point  ?     Jjet  wealthy  Christians  come 
the  half-shekels  to  the  sanctuary,  and  various  forward  with  a  noble  spirit,  and  either  conse- 
other  items  connected  with  the  political  state  crate  a  liberal  portion  of  their  riches,  with 
and  ceremonial  worship  of  the  Jews,  so  that  cheerfulness,  fiir  such  otjects,  or  take  the 
more  than  one-fimrih,   and  perhaps  nearly  only  consistent  alternative— /Aroui  aside  akih 
one-half  of  their  incomes  vras,  in  such  ways,  gether  the  Christian  name ;  for  a  covetous 
^voted  tn  public  and  religious  purposes.  Christian  is  a  nuisance  in  the  church  of  God, 
Now,  if  the  tenth  part,  at  least,  of  the  in-  uid  a  wniradietion  in  terms, 

*  D«at.  xxvl.  »-18.                t  Uv.  x!x.  9.  .    ^*^"  "**^  consider  the  sums  th^  might 

t  L^v  XXV.                           i  Dent.  xv.  9.  be  raised,  supposing  only  anA4enth  of  mcoms 
(S80) 
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Ib  b0  set  Bput  for  the  pufpows  of  phiknthropy  refigiouB  aamdations.   Verily  I  lay  nnto  him, 

and  religion.     Supposing  the  population  of  he  shall  have  his  reward ;  but  a  reward  aftei 

Crreat  Britain  to  amount  to  16,000,000,  and  which,  I  trust  in  God,  I  shall  never  aspire, 

nckoning  only  2,000,000  heads  of  families,  Let  such  remember  the  Divine  adnionition, 

or  the  eighth  part  of  the  population  to  be  con-  **Te   cannot    serve    God    and    mammon." 

nected  with  a  Christian  chun^ ;  and  suppoe-  There  is  an  absolute  incompatibility  between 

ing  farther,  that  only  one-fiftieth  part  of  these,  the  service  of  the  one  and  of  the  other;  and 

or40,000,have  incomes  averaging  £500;  the  he  who  is  not  prepared  to  give  up  worldly 

tenth  of  these  incomes  would  produce  a  sum  maiims,  pomp,  and  splendour,  and  to  devote 

of  £2,000,000.    Supposing  the  tenth  part  of  his  influence  and  his  superfluous  wealth,  to 

the  remaxtiing  population,  196,000,  to  have  the  cause  of  religion,  ought  not  to  assume 

hioonaes  of  £200  a  year,  the  annual  tithe  the  Christian  name. 

would  be  £3,930,000.    Suppose  the  remain-  2.  The  voluntary  eontribuHoiu  made  at 

ing  1,764,000,  to  have,  at  an  average,  £80  diflerent  times  under  the  Jewish  economy 

per  annum,  its  tithe  would  amount  to  £14,-  may  be  considered  as  a  guide  to  direct  iw 

112,000,  so  that  the  whole  of  this  supposed  in  the  liberality  which  should  be  displayed 

annual  tithe  of  income  would  amount  to  among  Christians. 

above  twenty  nUSione  of  pounds,  which  is  When   the   tabemade  was  about  to  ba 

more  than  mrty  times  the  amount  of  the  reared  in  the  wilderness,  there  was  a  noble 

annual  funds  of  the  Bible,  Missionary,  and  display  of  liberality  on  the  part  of  the  people. 

odier  philanthropic  societies  in  Great  Britain,  **  They  came,  both  men  and  women,  as  many 

which  do  not  amount  to  half  a  million.    In  as  were  willing-hearted,  and  brought  braee* 

this  calculation,  I  have  not  tidcen  into  account  lets,  and  ear-rings,  and  tablets,  all  jevrela  of 

a  million  or  two  of  grown-up  individuals,  be-  gold ;  and  every  man  that  ofiered,  ofiered  an 

longing  to  the  different  &milies  in  the  Idng^  ofiering  of  gold  to  the  Lord.    And  every  man 

dom,  who  have  separate  establishments  from  with  whom  was  found  blue,  and  purple,  and 

their  parents,  and  who  ndght  be  supposed  to  scarlet,  and  tgM  linen,  and  goatr  hair,  and 

oontribute  several  miUiona  of  pounds.    Nor  red  ddns  of  rams  and  badgered  skins,  brouf^ 

have   I  taken   into  the  calculation    several  fhem.    Eveiy  one  that  did  ofier  an  ofiering 

thousands  of  the  nobility  and  gentry,  who  of  silver  and  brass,  brought  the  Lord's  offtr* 

occupy  the  highest  places  of  society — some  ing;  and  all  the  women  that  were  vrise-hearted 

of  whom  could  afford  from  one  to  ten  thou-  did  spin  with  their  hands,  and  brought  tlul 

Band  pounds  annually,  and  which  would  add  which  they  had  spun,  of  blue,  and  of  puiple, 

a  considerable  number  of  milh'ons  to  the  sum  and  of  scarlet,  and  of  fine  linen.    The  ruleri 

above  stated.    If  such  sums  could  be  raised,  brought  onyx  stones,  and  stones  to  be  set  for 

without  subtracting  any  substantial  comfort  the  ephod,  and  for  die  breastplate,  and  spice, 

horn  a  ringle  individual,  how  small  is  the  and  dl  for  the  fight,  and  for  the  anointing  oil, 

number  of  Christians  worthy  of  the  name,  to  and  for  the  sweet  incense,"  dice*    Such  was 

be  found  in  our  country  1  rinoe  the  fiftieth,  or  the  holy  aidoar  of  both  sexes,  and  of  all 

even  the  hundredth  part  of  this  sum  can  ranks  of  the  people,  in  bringmg  forward  these 

scaioely  be  raised  among  all  the  ranks  and  voluntary  offerings,  that  it  was  judged  ezpo- 

denominationB  of  Religious   society.     But  dient  to  issue  a  proclamation  to  restrain  thieir 

much  move  than  even  Uie  above  stated  pro-  liberality.    "The  people  bring  much  more 

portion  ought,  in  numerous  instances,  to  be  than  enough  finr  the  service  of  the  woik 

devoted  to  religion  and  philanthropy.    If^  for  which  the  Lord  commanded  to  make.    And 

example,  a  person  has  an  income  of  £900  a  Moses  gave  commandment,  and  H  was  caused 

year,  I  have  no  hesitation  in  saying,  that,  if  to  be  proclaimed  without  the  camp,  saying, — 

he  wish  to  act  as  a  steward  uiider  God,  for  Let  neither  man  nor  woman  make  any  more 

the  distribution  of  his  bounty,  he  ought  to  work  for  the  ofiering  of  the  sanctuary ."f    On 

eoneecrate,  at  least,  £400  annually  to  the  this  occasion,  the  amount  of  the  ofieringa  oi 

promotion  of  Christianity  and  general  Im-  gc^  and  silver  alone,  was  twenty-nine  talents, 

provemeot    And,  will  any  one  aver,  that  the  and  790  shekels  of  gold,  and  100  talents,  and 

remaining  £500  is  not  sufficient  to  procure  1775  shekels  of  silver,^  which,  reckoning  ao- 

eveiy  comfort  that  a  rational  or  Christian  cording  to  the  present  value  of  British  money, 

chsTKter  ought  to  desire.    But  the  whole  would  nearly  equal  the  sum  of  four  hundred 

£900,  it  may  be  said,  is  reqmsite  for  the  indi-  thousand  pounds.^    To  this  sum  must  be 

ridual  to  keep  up  the  dignity  of  his  station«  added  the  value  of  the  vast  quantity  of  biaai 

H^^,  "L*^  ^^^  "^.V '^'^.Wl^  •  BX"*.  x"'-  »«•                  t  »"'■  ».  •• 

■tanon,  is  to  be  set  m  competition  with  the  ^  xzzvfiL  M,  95. 

demands  of  religion,  then  let  the  individual  )  Bishop  Cumbertand  ealcalated  the  amonat  fai 

tske  the  world  on  his  back  and  march  off  as  ^nK"»»'«^*>*"i!,°*»!Kfif\*^-  .?!iV.«^^^^ 

lu. ...  V           A.       nu  •-!•        :-4-.    fi.-  .— u  tlon  wa«  made  shout  a  centary  ago.  this  ivm 

nr  as  be  can  from  Uhnsiian  society ;  lor  sucn  ,eqatre«  10  be  more  than  doubled  to  ezpreis  the 

iMBons  have  too  frequently  been  a  pest  to  yrcMmt  value  of  BrtUah  monej. 
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which  was  used  in  the  eonrtnietion  of  the  for  fonr  months,  were  fiHed  with  gratitada, 

coart  and  furniture  of  the  tabernacle— the  and  **  bieaaed  Jehovah,  and  his  people  IsrajpL'' 

rich  embroidered  curtains  which  covered  it,  All  these  oflbringa  flowed  irom  the  voluntary 

and  which  surrounded  the  court;  the  jewels  ccmtributions  of  the  people;  and,  although  the 

that  were  set  in  the  High  Priest's  ephod  and  Almighty  does  not  need  "  to  eat  the  flesh  of 

breastplate,  and  various  other  materials  and  bulls,  or  to  drink  the  blood  of  goats,"  jet  we 

utensils  which  are  stated  in  the  deacription  are  commanded  to  oEkr  unto  God  tiianks- 

of  this  sacred  edifice— all  of  which  m«st  have  giving,  and  to  pay  our  vows  to  the  Mo«t 

amounted  to  an  imnkense  sum.    Yet  all  this  High.    These  cMflferings,  in  connexion  widi 

treasure  was  brought  forward  vrith  the  greatest  their  typical  references,  were  intended  as  a 

alacrity,  by  a  nation  that  numbered  little  more  manifestatioii  of  the  gratititde  of  the  people  to 

than  half  a  million  of  males,  from  twenty  God  fior  all  his  goodness,  and  an  evidence  of 

years  old  and  upwards,  and  whose  whole  their  desire  to  co-operate  with  him  in  pro- 

popttlation  must  have  been  inferior  to  that  of  moting  his  merciful  and  gracious  designs, 

8<90tland«  and,  with  similar  views  ought  all  the  oon- 

At  the  dedieaiion  of  the  tabernacle,  some  tributions  and  ofierings  of  Christians  to  be 

time  afterwards,  the  offerings  of  the  twelve  brought  forward. 

princes,  or  heads  of  the  tribes  of  Israel,  were  When  Josiah,  the  great-grandson  of  Heae- 
likewise  munificent,  amounting  in  silver  ves-  kiah,  made  preparations  for  a  solemn  pass- 
aels  to  2400  shekels  of  the  aanctuaiy ,  and  in  over  to  the  Lord,  **  he  gave  to  the  people 
gold  vessels  to  120  shekels,  which,  (reckoning  for  the  passover  offerings,  30,000  lambs  uid 
the  silver  shekel  at  five  ahillings,  and  the  gold  kids,  and  8000  bullocks."  <*  And  his  princes 
ahekel  at  £30,*  according  to  the  prtMnt  value  gave  wUKngli/  to  the  people,  the  priests  and 
of  British  money)  would  make  JS4200,  or  the  Levites.  Hiikiah,  Zechariah  and  Jehid, 
i6850,  for  each  of  Uie  princes.  Besides  these,  rulers  of  the  house  of  Grod  gave  to  the  priests, 
tikare  were  likewise  oflkred  thirty-six  bullocks,  for  the  passover  oflering,  2600  small  cattle 
and  216  sheep,  goats  and  lambs,  which  woukl  and  $00  oxen.  Gonaniah  also,  and  Shemaiidi 
amount  to  about  £800  more.  At  the  dedica-  and  Nethaneel,  his  brethren,  and  Hashabiah, 
tion  of  the  Tentplty  Solomon  ofiered  a  sacrifice  and  Jehiel,  and  Jozabad,  chief  of  the  Levites, 
«f  22,000  oxen,  and  120,000  sheep,f  which,  gave  to  die  Jjevites  for  passover  offerings, 
in  value,  was  equal  to  more  than  £460,000,  5000  small  cattle,  and  500  oxen."  The  ex- 
a:  sum  which  is  greater  than  the  amoimt  of  pense  of  all  these  ofierings,  according  to  the 
the  whole  funds  of  the  "  British  and  Foreign  value  of  such  property  in  the  present  day, 
Bible  Society,"  during  the  first  nine  or  ten  would  amount  to  about  on«Atfnc2nn//Aoun»uf 
3rearB  of  its  existence.  When  Hexekiah  com-  pounds^  of  which  60,000  was  given  by  the 
menoed  a  vroric  of  reformation  among  the  king.  The  offerings  of  the  tiiree  rulers  of 
people  of  Judah,  similar  cosdy  aecrifiois  weie  the  temple  amaonted  to  £13,400,  or  £4360 
voluntarily  brought  forward  by  the  people,  to  each ;  and  tiiose  of  the  six  chiefs  of  the 
^The  number  of  burnt-offerings  which  the  Levites  to  £25,000,  which  is  about  £4166  to 
cangregation  brought,  was  70  bidlocks,  100  each  individual,  which  most  certainly  be  con- 
nms,  200  lambs;  and  the  oonseerated  things,  sidered  as  munificent  donations,  when  vre 
•00  oxen,  and  8000  sheep;  which  would  consider,  that  they  were  contributed  only  for 
afoal  in  value  about  £18,000.  These,  and  ant  particular  solemnity.^  And  let  it  also 
<a&er  oonseerated  things,  the  people  offered  be  remembered,  that  they  were  all  voktnUtry 
with  the  greatest  eheeriiilness  and  alacrity:  ofl&rings,  independent  of  the  regular  tithe  and 
'<  For  as  so<m  as  the  commandment  came  other  contributions  required  from  Jewish  wor- 
abroad,  the  children  of  Israel  bronght,  in  shippers.  Where  have  we  such  munificent 
abundance,  the  first  fruits  of  corn,  wine,  and  donations  firom  those  members  of  the  Chris- 
oil,  and  honey,  and  all  the  increase  of  the  tian  Church  who  have  incomes  of  several 
field,  and  the  tithe  of  holy  things,  which  were  thousands  a  yearl  If  two  or  three  philan- 
ososecrated  to  the  Lord  their  Grod,  and  laid  thropic  individuals,  in  the  course  of  a  genera- 
them  by  heaps,"t  so  that  Hezekiah  and  bis  tion,  bestow  such  contributions  for  the  interests 
princes  when  they  saw  the  heaps  which  hail  of  religion,  it  is  considered  as  a  kind  of  pbe- 
been  collected  firom  eveiy  part  of  the  land,  nomenon  in  the  Christian  world.     When  the 

•  About  the  beginning  of  last  century  the  Jewish  I™li*««  "^J^  *^™  Babylon  to  Jenisalem 

*m9*r  shekel  was  valued  at  9i.  6d.  and  the  gold  tn  the  days  of  Esra,  we  are  mformed  by  that 

•hefcel  at  ^15,  correapondlng  to  the  value  of  sacred  historian,  that,  when  « he  weighed  the 

money  at  that  period ;  but  as  British  money  has    -ji-,^,  .-^i  »k-  .^i^  .n^  ^k^ i-  a.«  ^rt- 

Increased  in  value  since  that  time  more  than  one-  ■"^«'  ""  "*«  ff^  "^  "»«  vessels,  the  offer- 

In1f,lhe  silver  shekel  ought  not  to  be  valued  at  ^  In  the  eetlmate  of  the  value  of  the  offerings 

lese  than  5e.  nor  the  gold  one  at  less  than  £30  of  here  given,  iClO  ia  allowed  for  the  price  of  a  baU 

"rtttoh  money  at  its  present  standard.— See  Num.  lock,  jE4  for  each  of  the  small  cattle.  £^  for  a  sheep. 

*vi?*       «  .     ^«^          _._  -.  and  £1  for  each  of  the  lambf  and  Wde.     Seel 

1 9  Chron.  vU.  5.    )  3  Chron.  xzfx.  SS ;  xzzl.  5-7.  Cferoa.  zxx.  7—10. 
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ing  of  the  hoDM  of  the  Lord,  which  flie  king  difpenaation.    And  will  any  one  preaame  to 

aiid  hia  lorda  and  all  Israel  there  praent  had  deny,  that  the  liberality  displayed  by  pious 

ofiraed,'*  it  amounted  to  **650  talents  of  stl*  wonhippers  among  the  Jews,  ought  to  be  im^ 

▼er,  and  silver  Teasels  an  hundred  talents,  and  tated  by  the  iaithfiil  under  the  New  Testa* 

of  gold  an  handled  talents ;  also  twenty  bar  ment  economy  ?     The  examples  of  the  pious 

sins  of  gold,  of  a  thousand  drams,  and  two  Israelites,  in  tins  respect,  were  undoubtedly 

vessels  of  fine  copper,  precious  as  gold.**  The  intended  as  a  pattern  to  the  Christian  church, 

whole  value  of  this  dedicated  tressure,  calcu-  and  the  ofierings  then  made  may  be  consi* 

lated  at  the  rate  formerly  stated,  would  amount  dered  as  typical  or  emblematical  of  the  more 

to  i£76 1,250.*  splendid  offerings  which  would  be  exhibited 

But,  the  most  munificent  donation  of  this  by  New  Testament  aaints,  when  ''God  sbaU 

kind  any  where  recorded,  is  that  of  David  for  appear  in  his  glory  to  men,  and  build  up  the 

the  purpose  of  rearing  a  temple  for  the  wor-  walls  of  his  Jeruaalem,"  and  cause  **  Zion  to 

ship  of  Jehovah.    In  chapter  zzii.  of  the  first  appear  beautiful  and  glorious  in  the  eyes  of 

bo^  of  Chroniclei^  verse  14,  we  are  informed,  the  nations."    Let  it  not,  however,  be  ima- 

that  David  ''in  bis  trouble  prepared  for  the  gined,  that  we  are  merely  to  imitate  the  Old 

house  of  the  Lord    an  hundred  thousand  Testament  saints,  and  to  rise  no  higher  in  onr 

talents  of  gold,  and  a  thousand  thousand  contributions  than  what  was  requisite  under 

talents  oi  silver :  and  of  brass  and  iron  with-  that  economy.    For  Christians  are  called  to 

out  weight,"  and  ita  chapter  xxix.  3 — 9,  it  is  a  much  niore  arduous  and  extensive  toork 

stated,  that  beside  this  sum  there  were  given  than  the  nation  of  IsnieL    Ths  fieli>  of 

"  three  thousand  talents  of  gold,  of  the  gold  Divine  labour  in  which  Christians  are  called 

of  Oi^ur,  and  seven  thoosand  talents  of  re«  to  be  employed,  "  is  thx  World  ;"  and  the 

fined  silver  to  overlay  the  walls  of  the  houses."  tenth  part  of  this  field  has  not  yet  been  sub- 

Hb  prinees,  captains,  and  the  chief  of  the  dued  or  cultivated.    And  the  call  addressed 

fathera  likewise  '*  o£fered  willingly"  to  the  to  the  church  by  Him  who  hath  all  power 

amount  in  gold  of  *'  five  thousand  talents  and  and  authority  in  heaven  and  on  earth,  is, 

ten  thousand  drams,  and  of  silver  ten  thou*  "  Preach  the  gospel  to  every  creature."    In 

sand  talents,  and  of  brass  eighteen  thousand  proportion,  then,  to  the  superior  grandeur 

talenta,  and  one  hundred  thouaand  talents  of  and  magnificence  of  the  enterprise  should  bo 

iron."     The  whole  of  these  ofierings,  besides  the  munificence  of  the  contributions  by  which 

liie  brass  and  iron,  amounted   to   108,000  it  is  to  be  accomplished.    In  this  enterprise, 

talents  of  gold,  and  1,017.000  talents  ofmWer.  Christian  femaka  as  well  as  males  oug^t  to 

Now,  as  tho  talent  of  gold  has  been  estimated  be  hcI&v^j  engaged ;  and  a  noble  example  if 

by  some  at  JC6425,  and  the  talent  of  silver  at  set  them  by  the  female  Israelites  who  took  an 

£342^the  whole  of  this  treaMre  would  not  active  part  in  preparing  materials  for  the  taber» 

be  mucli  less  than  a  thousand  millions  of  nacle  hi  the  wilderness.    "  All  the  women 

pounds  sterling.    And  we  are  told,  that,  m  that  were  wise-hearted,  did  spin  with  their 

so  far  irs>m  beuig  given  with  a  grudge,  "  the  hands,  and  brought  that  which  they  had  spuu 

people  rejoiced,  Uit  that  they  ofiered  willingly ;  of  blue  and  of  purple  and  of  scarlet  and  of 

because    with  perfect  heart  they  offered  wU-  fine  linen.    They  came  both  men  and  uwmen 

hngly  to  the  Lord ;  and  David  the  king  also  as  many  as  were  willing-hearted,  and  brought 

rejoiced  with  great  joy,  and  hlesaed  the  Lord  braceleta  and  ear-ringa  and  4ablets,  all  jewels 

before  ^11  the  congregation,"  ascribing  the  of  gold,  and  offered  them  to  the  LonL"    In 

whole  oi*  this  treasure,  and  the  liberal  disposi-  this  work  of  foith  and  labour  of  love,  every 

tioDs  of  the  donors  to  Him  who  is  the  creator  human  being,  male  and  female,  young  and 

of  heaven  and  earth,  and  the  original  source  old,  ought  to  take  a  part,  till  the  fabric  of  the 

of  every  blessing.    ''All  things  come  of  thee.  Christian  church  be  completely  reared,  and 

sod  of  thine  own  have  we  given  thee.    All  established  in  every  region  of  the  globe, 

of  tlus  store  we  have  prepared  to  build  thee  3.  The  proportion  of  wealth  which  Chris* 

an  house,  for  thy  holy  name  cometh  of  thine  tians  should  appropriate  for  the  service  of 

haml,  and  is  all  thine  oum,*^  God,  and  the  renovation  of  the  world,  may 

Several  other  examples  might  have  been  be  deduced  from  the  predictions  of  the  asir 

produced  to  illustrate  the  liberality  which  was  dent  prophets, 

displayed  under  the  Old  Testament  economy.  In  those  prophecies  which  have  a  respect 
•speoally  when  the  people  were  stirred  up  to  to  the  future  glory  of  Messiah's  reign,  there 
•ngnge  in  a  work  of  reformation ;  but  the  are  frequent  references  to  tho  treasures  which 
•bore  may  suffice  to  show  that  much  more  will  be  brought  forward  to  promote  the  proa- 
liberal  offiirings  were  voluntarily  brought  for-  perity  of  his  kingdom.  In  the  seventy-second 
Ward  in  Uie  Jewish  church  than  have  gene-  Psalm,  which  contains  predictions  respecting 
tally  been  contributed  under  the  ChrisUan  the  prosperity  and  universal  extension  of  th« 
•  ErTaviU.2&— 37  kingdom  of  the  Redeemer,  we  are  told,  that 

»s2  (393) 
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"the  kings  of  Taishish  and  of  the  Ides  diafl  thy  tons  from  fiur,  their  aiher  and  their  gM 
bring  presents;  the  kings  of  Sheba  and  Seba  with  them  unto  the  name  of  the  Lord  thjr 
diall  offer  gifts,*'  and  that  **  the  gold  of  Sheba"  God,  and  to  the  holy  One  of  Israel,  becaua» 
fhall  be  brought  as  an  offering  to  his  service —  he  hath  glorified  thee/'  The  grand  motiiFe 
eyidently  implying  that  the  converts  from  which  will  animate  the  hearts  of  these  con- 
among  the  Gentiles  would  consecrate  a  por^  ▼arts  is  here  expressed — ^Because  he  haih 
tion  of  their  wealth  for  the  promotion  of  his  ghrijled  thee,'*  Their  hearts  will  be  so  in* 
kingdom,  and  that  the  treasures,  thus  devoted,  flamed  and  expanded  with  a  sense  of  the 
would  be  large  and  munificent  in  proportion  grace  and  condescension  of  tiie  Redeemer, 
to  the  rank  and  riches  of  the  donors.  In  the  with  the  importance  of  the  gfeat  salvation, 
■xtieth  chapter  of  Isaiah,  this  subject  is  in-  and  with  the  high  dignity  to  which  they  are 
traduced,  and  exhibited  in  every  variety  of  exalted  as  **  the  sons  of  God,"  that  they  will 
aspect  That  portion  of  prophecy  has  for  its  consider  the  consecration  of  their  earthly  trea- 
object  to  delineate  the  prosperity  of  the  go»-  sures  as  nothing  more  than  a  small  expressioQ 
pel  church  in  the  latter  days,  its  universal  ex-  of  their  gratitude  '<to  him  who  loved  them 
tension,  the  joy  of  its  members,  and  the  rich  and  washed  them  from  their  sins  in  his  own 
and  diversified  gifts  which  would  be  voluntSf-  blood,  and  who  hath  made  them  kings  and 
rily  brought  forUi  and  devoted  to  its  interests,  priests  to  God  and  his  Father."  It  is  farther 
''The  abundance  of  the  sea,"  or  the  wealth  stated  as  a  display  of  the  munificence  of 
conveyed  in  ships,  '*  shall  be  converted  unto  Zion's  converts  at  that  period,  and  of  the 
thee,  the  forces,"  or,  its  it  should  be  rendered,  eternal  and  spiritual  grandeur  of  the  church  ; 
**  the  wealth  of  the  Gentiles  shall  come  unto  — '*  The  glory  of  Lebanon  shall  come  onto 
thee ;  the  multitudes  of  camels  shall  cover  thee,  the  fir-tree,  the  pine-tree,  and  the  box 
thee,  the  dromedaries  of  Midian  and  Ephah ;  together,  to  beautify  the  place  of  my  sano- 
all  they  from  Sheba  shall  come ;  they  shall  tuaty,  and  I  will  make  the  place  of  my  feet 
bring  gold  and  incense,  and  shall  show  forth  glorious."  This  description  may  denote,  that 
the  praises  of  the  Lord."  Camels  and  drome-  the  temples  reared  for  the  worship  of  Jehovah, 
daries  constitute  the  principal  riches  of  a  por-  and  every  thing  connected  with  his  service^ 
tion  of  Arabia,  where  the  descendants  of  will  be  beautified  with  every  chaste  ornament 
Midian  and  Ephah  resided;  and  the  country  befitting  the  sanctity  of  his  ordinances,  and 
of  Sheba  was  distinguished  for  its  gold,  the  enlightened  views  and  improved  condition 
Hence  we  are  told  by  the  prophet  Ezekiel,  of  the  citizens  of  Zion.  And  it  may  likewise 
^  the  merchants  of  Sheba  traded  at  the  fairs  intimate,  that  persons  endowed  with  splendid 
of  Tyre  in  spices,  in  gold,  and  in  all  precious  accomplishments,  extensive  knowledge,  pep- 
stones."*  **The  flocks  of  Kedar  riiall  be  suasive  eloquence,  and  with  heavenly  disposi- 
gathered  together  unto  thee ;  the  rams  of  Ne-  tions,  will  be  raised  up  to  adorn  the  Church 
biaoth  shall  minister  unto  thee ;  they  diall  of  God,  and  to  display  the  beauties  of  holi« 
oome  up  with  acceptance  upon  mine  altar,  ness,  as  the  timber  of  the  different  kinds  of 
and  I  will  glorify  the  house  of  my  glory."  trees  here  mentioned,  adorned  the  sanctaazy 
As  the  chief  wealth  of  the  Arabians  consisted  and  the  most  holy  place  in  the  temple  of  80I0- 
m  their  camels  and  dromedaries,  so  the  wealth  mon.  In  both  these  respects,  the  riches  of 
of  the  inhabitants  of  Kedar  conasted  chiefly  Zion's  dtizens  will  be  required,  and  it  will  be 
in  their  flocks,  in  which  they  traded  with  the  abundantly  supplied* 

merchants  of  Tyre  as  stated  by  the  prophet,  Tbe  above  stated  predictions,  and  several 

"The  Arabians  and  all  the  princes  of  Kedar  others  which  might  have  been  quoted,  evi- 

traded  with  thee  in  rams  and  lambs  and  dently  show,  that,  in  New  Testament  times^ 

goats."f  when  God  is  about  **  to  appear  in  his  glory  to 

These  descriptions  plainly  intimate,  that  in  men,"  and  <<  to  repair  the  desolations  of  Zion," 

whatever  commodities  the  riches  of  any  people  immense  treasures  of  all  descriptions  will  be 

consist,  the  converts  of  Zion  will  bring  a  voluntarily  contributed  by  her  converts  to  pro* 

large  portion  of  these  treasures,  as  an  expres-  mote  her  prosperity  and  to  accomplish  the 

aon  oif  their  gratitude,  to  promote  the  honour  purposes  of  IXvine  benevolence.    All  that 

of  Grod,  and  the  extension  of  his  kingdom ;  has  hitherto  been  given  for  the  support  of  the 

and  that  they  will  consider  it  as  a  matter  of  true  church  of  Christ,  will  bear'no  propoition 

course,  when  they  make  a  profession  of  their  to  the  vast  treasures  which  will  then  be  aj^ 

fiuth  in  the  Redeemer  and  enter  the  gospel  propriated  for  promoting  her  extension  and 

diurch,  that  they  will  bring  along  with  them  glory ;  for  they  will  then  be  increased  at  least 

dieir  worldly  substance  to  be  devoted  to  his  a  hundred  fold.    Hence  it  is  declared  in  a 

service.    This  is  likewise  stated  in  the  follow-  subsequent  passage  of  this  prophecy :  **  For 

ing  passage :  "  Surely  the  isles  shall  wait  for  brass  I  will  bring  gold,  and  for  iron  I  wiH 

me,  and  the  ships  of  Tarslush  first,  to  bring  bring  silver,  and  for  wood  brass,  and  lor 

s  Bsek.  xxvU.  tt.                    f  Ibid.  ver.  SI.  stones  iron."    It  is  added,  **  I  will  also  maks 
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^  offioen  peace,  end  Aine  exacton  right-  noUe  ends  that  may,  and  ougA/  to  be  aeoom- 
eoufluefls."  The  soperintendents  or  OTeneera  plished  by  them,  we  should  esteem  it  oar 
of  the  church  will  be  ^  men  fearing  God  and  highest  privilege  and  delight  to  conneciate  all 
hating  eovetousnessy^  and  **  not  given  to  filthy  we  poasess  to  the  gloiy  of  God,  and  the  pro- 
VaaeJ*  ao  that  the  wealth  consecrated  to  its  motion  of  the  best  interests  of  mankind.  We 
use  will  be  properly  distributed,  and  &ithfu%  should  feel  a  pleasure,  not  to  be  compared 
ai^ed  to  the  ends  for  which  it  is  appropriated,  with  selfish  gratification,  in  beholding  the 
In  this  respect,  they  will  ferm  a  striking  con-  Divine  plans  gradually  accomplishing,  in  wit- 
trut  to  many  office-bearers  that  have  appeared  neasing  the  diminution  of  moral  evil  and 
in  the  church  at  difierent  periods,  who  are  wretchednees,  the  expansion  of  the  human 
characterixed  by  the  prophet,  as  **  greedy  dogs  mind  by  the  propagation  of  Divine  knowledge^ 
that  can  never  have  enough,  and  ahepherds  and  happiness  diffusing  itself  among  al  ranks^ 
that  cannot  understand,  who  look  to  their  own  and  in  every  region  of  the  globe.  Let  Chri»- 
way,  every  one  tor  his  gain  from  his  quarter."  tians,  then,  seriously  consider  these  things 
And  whether  tlus  character  may  not  apply  to  and  arouse  themselves  from  that  qwthy  and 
many  in  our  day,  demands  the  serious  consi-  indifierence  into  which  they  have  be^  so 
deration  of  sooie  of  those  who  have  been  in-  long  sunk,  with  respect  to  the  legitimate  ap- 
▼ested  with  the  sacred  office.*  plication  of  their  worklly  treasures.  Let  them 
Now,  if  it  is  deariy  predicted,  that  in  the  consider  whether  the  transitory  pomp  of  this 
hUter  ages  pf  the  church  a  vast  proportion  of  world,  and  **  the  honour  which  cometh  from 
wealth  will  be  devoted  to  the  interests  of  reli-  men,"  ought  to  be  set  in  competition  with  the 
gion,  it  becomes  us  seriously  to  consider,  prosperity  of  Zion,  and  "  the  honour  which 
whether  we  ought  not,  at  this  moment,  to  cometh  from  God  alone."  Let  them  consider 
lealixe  the  accomplishment  of  such  predio  whether  **  the  lust  of  the  eye  and  the  pride 
tions,  by  coming  forward,  with  enlarged  hearts  of  life,"  costly  fumiture  and  splendid  equi- 
and  munificent  ofierings,  to  accompUsh  the  pages,  ought  to  be  preferred  to  **  beautifying 
gradous  designs  of  the  Most  High.  What  a  Jehovah's  sanctuary,  and  making  the  place  of 
high  honour  would  it  be,  far  surpassing  every  his  feet  glorious ;"  in  short,  whether  selfish 
earthly  distinction,  to  be  considered  as  the  gntificationB,  and ''things  seen  and  temporal,** 
apedal  objects  to  which  ancient  prophecy  re-  ought  to  be  exalted  above  an  incorruptible  in- 
fers, and  that  the  Omniscient  Jehovah  should  heritanoe,  and  those  things  which  are  unseen 
have  us  in  lus  eye  when  he  communicated  and  eternal." 

his  will,  in  the  days'  of  old,  to  the  inspired       Let  as  consider,  for  a  moment,  the  gross 

pn^hets !     What  a  dignified  privilege  is  it  amount  of  what  might  be,  and  what  ought  to 

that  the  great  God  who  has  all  the  treasures  be  raised,  in  Great  Britain  alone,  for  the  pur* 

of  the  univerae  at  his  command,  should  con-  poses  of  religion  and  philanthropy.    I  have 

descend  to  make  us  ^  workera  together  with  already  stated,  on  the  ground  of  a  very  low 

him"  in  aooompUshing  his  merciful  and  benefi-  estimate,  (p.  75.)  that  more  than  twenty  mil- 

eent  designs,  and  to  accept  of  the  wealth  we  lions  of  pouisds  might  be  raised  by  devoting 

pnssces,  as  the  means  by  which  his  eternal  onertenth  of  income  to  such  otjects.    But  as 

purpoaes  are  to  be  brought  into  effect !     Can  there  are  multitudes  of  individuals  who  ought 

any  other  application  of  our  riches  procure  us  to  devote  the  one-half  of  their  incomes,  when 

higher  honour  or  felicity,  either  in  time  or  large,  to  the  service  of  God^-on  the  princi- 

through  eternity  1     And  it  is  only  our  super-  pies  now  recognized  and  adverted  to  in  the 

fiuoue  wealth  which  he  demands,  while  he  language  of  ancient  prophecy-^we  ought  not 

kavea  vm  every  thing  requisite  to  all  the  sensi-  to  expect  less  than  a  hundred  millwna  of 

tive  enjoyments  whu:h  a  rational  and  immor^  pounds  annually,  were  weaitfay  Christians  to 

tal  soul  ought  to  desire.    If  we  had  right  consider  themselves  as  stewards  for  €rod,  and 

viewa  of  the  true  use  of  riches,  and  of  the  to  act  in  a  manner  worthy  of  the  Christian 

•  l>r.  Moflbelm  sutes.  with  regard  lo  the  condoct  rkVBM.     It  b  a  disgrace  to  that  sacred  name 

of  the  btehops  nnd  presbyters  of  the  third  century,  that  so  little  has  hitherto  been  raised  for  the 

that  •tbouth  seversl  yet  continued  to  exhibit  to  ^^j  ^^^^^  ^  which  money  should  chiefly 

the  world  llluatnous  examples  of  primitive  piety  ?      ,     _i  j      ou  ii   jsa         •/#• ^  «^-.»il 

and  Chf isttan  virtue,  yet  nuiny  were  sunk  in  lux-  be  devoted.     Shall  fiftjjf  nuihans  of  pounds 

»ry  and  volnpinousness,  puffi*d  up  with  vanity,  be  annually  wasted,  within  the  limits  of  the 

arroMnre  and  amblilon,  poisess^d  with  a  spirit  British  isles,  in  the  purchase  of  uitoxicating 

of  contention  and  discord,  and  addicted  to  many  rr  ,     ^i.  ,,  ^       y^^^-**^  .|i:^^.  i^  ^:«.5 

other  vices,  that  cast  an  undeserved  reproach  upon  liquore  1     Shall  himdreds  of  imUxons  be  raised 

tiM  holy  reliffton  of  which  they  were  ihe  unworthy  for  carrying  forward  the  purposes  of  ambition 

professors  and  ministers.*'    The  same  author,  in  ._]  ^^Hkre  1  and  shall  onlv  a  few  droppirun 

Ms  history  of  the  sisieenth  century, slates,  "thai  ™  wamre  I  ana  ™"?"'y  "^^^      ^Z^ 

the  freat^  part  of  the  bishopa  and  canons  passed  of  overflowing  wealth,  the  mOTB  lees  or  scum 


their  days   in  dissolute  mirth  and  luzurv.  and    of  abundant  riches,  be  devoted  to  the  nolilest 
■oaandered  away  in  the  cratMkatlon  of  their  lusta    .^^  ...u,^^  :.nww«r*«ni  nhiArte  that  c^n  eng*o* 

heav 
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squandered  away  in  the  fratMkatlon  of  their  lusta  ^  ^^  important  objects  that  can  engage 
aadpassioM,thai  wealth  which  had  been  set  apart  r**  \^si^\if  «««1  VnMA  St  k«.^I»r 
*rdiariuUea«dr«ligioas purposes."  the  attention  of  mani     Fortud  it  heaven! 
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That  such  ha*  hitherto  been  the  eaie,  that  than  the  inhahitanti  of  Britain.    The  natives 

mich  U  Uie  case  at   the  present  moment,  of  the  Navigator'a  iaUodi,  lately  deemed  so 

u  perhaps  one  of  the  most  glaring  incon-  ferocious  that  mariners  were  afraid  to  land 

Astenrics,  and  one  of  the  foulest  blots  that  upon  their  coasts,  are  now  lifting  up  their 

disfigures  the   Christian  character  and  the  voices  from  a&r,  and  imploring  missionaries 

Christian  church.  to  instruct  them  in  the  knowledge  of  boItb^ 

It  is  now  time  that  snch  inconsistencies  tion,  and  ofiering  whatever  they  can  afford  of 

and  such  stains  were  wiped  away  from  the  their  substance  for  this  purpose.    And,  ere 

iiice  of  the  religious  world,  and  that  the  fol-  long,  these  and  other  inhabitants  of  the  Isles 

lowers  of  Jesus  begin  to  act  in  consistency  of  the  Pacific,  may  bring  their  Taluable  tree* 

with  their  big^  character  and  their  heavenly  sores  *'  to  beautify  the  sanctuary  of  God,** 

calling.    If  we  refuse  to  come  forward  with  and  to  promote  the  extennon  of  his  kingdom, 

our  treasures  at  the  call  of  God,  he  may  be  For,  such  penwns,  and  such  localities  come 

provoked  to  realize,  in  our  experience,  that  within  the  range  of  prophetical  description 

denunciation  recorded  in  the  chapter  to  which  **  Surely  the  isles  shall  wait  for  me — ^the  isles 

we  have  adverted.    **  The  nation  and  king-  afar  off  that  have  not  heard  my  fame,  neither 

dom  that  will  not  serve  thee,  (namely,  the  have  seen  my  glory,  and  they  shall  declare 

church,)  shall  perish,  yea,  those  nations  riiall  my  glory  among  the  Gentiles."    **  Sing  unto 

be  utterly  wasted."    This  denunciation  im-  the  Lord  a  new  song,  and  his  praise  from  the 

mediately  follows  upon  this  declaration,  '*  Thy  ends  of  the  earth,  ye  that  go  down  to  the  sea, 

gates  shall  be  open  continually,  that  men  may  the  isles,  and  the  inhabitants  thereof;  let  the 

bring  unto  thee  the  wealth  of  the  Gentiles,  inhabitants  of  the  rock  sing ;  let  them  give  • 

and  that  their  kings  may  be  brought'*    If  we  glory  to  the  Lord,  and  declare  his  praise  in 

hesitate  long  in  coming  to  a  decision  on  this  the  islands."     Let  British  Christians,  then, 

point,  God  may  soon  confer  the  honour  of  rouse  themselves  from  their  lethargy,  and 

accomplishing  his  designs  upon  other  tribes  shake  themselves  loose  from  every  covetous 

and  nations  whom  we  now  despise.    Many  affection ;  let  them  come  forth  with  cheerful- 

of  the  Christians  in  the  Northern  States  of  ness  and  alacrity,  with  their  treasures  in  their 

America,  are  now  beginning  to  exert  them-  hands,  to  be  consecrated  to  the  glory  of  God 

selves  with  a  noble  generosity  in  the  cause  of  and  the  renovation  of  the  world ;  let  them 

Christian  improvement  Even  the  inhabitants  trample  undeT  foot,  with  a  noble  heroism, 

of  the  Society  Isles — so  lately  immersed  in  every  selfbh  maxim,  anil  the  fasliion  of  this 

all  the  ignorance,  superstition,  and  vices  pecu-  world  that  passeth  away,  and  account  it  their 

liar  to  the  savage  state,  are  contributing  of  highest  felicity  and  honour  to  be  instrumental 

their  oil  and  other  productions  of  their  coun-  in  furthering  the  plans  of  Divine  menc^  and 

try,  instead  of  money,  for  carrying  forward  beneBoence ;  and  great  shall  be  their  reward, 

missionary  enterprises  among  other  unenlight-  For  they  who  are  the  instruments  of  turning 

ened  tribes;  and  they  are  perhaps  at  this  many  to  righteousuess,  *< shall  shine  as  the 

moment  contributing  more  in  this  way,  in  brightness  of  the  firmament,  and  as  the  stan 

proportion  to  their  numbers  and  their  wealth,  for  ever  and  ever." 
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CHAPTER  VL 

On  the  benefits  which  would  flow  to  the  worlds  were  Covetousness  undermined^  and  an 

opposite  principle  prevailing  in  Christian  society, 

WxRB  the  covetous  principle  completely  oale  love  of  money  is  "  the  root  of  all  evil," 

undermined,  and,  consequently,  were  wealth  yet  the  proper  distribution  of  it,  on  the  foun 

applied  to  its  legitimate  objects,  according  to  dation  of  Christian  principles,  may  be  pro> 

the  intention  of  the  Creator,— every  thing  re-  nounced  to  be  ifie  source  of  all  sdod, 
quisite  to  promote  the  physical  comfort,  and       We  have  already  shown,  that  the  almost 

the  moral  and  intellectual  enjoyment  of  man  universal  prevalence  of  covetousness,  has  been 

in  this  world,  and  his  preparation  for  a  future  the  cause  of  most  of  the  wars  and  devasta- 

state  of  happiness,  might,  at  no  diijtant  period,  tions  which  have  convulsed  the  world,  and 

be  speedily  effected.    Even  the  physical  aspect  the  source  of  most  of  the  evils  and  sufferings 

of  the  globe  might  be  renovated,  and  its  bar-  under  which  the  human  race  have  groaned  iiw 

ren  deserts  transfcHToed  into  a  scene  of  fertility  every  age.     And  it  might  likewise  be  demon* 

and  beauty,  so  that  "  the  wilderness  and  the  strated,  that  the  proper  application  of  wealth 

solitary  place"  might  be  made  *'  to  rejoice  and  would  go  far  to  undermine,  and  ultimately  tc 

blossom  as  the  rose."    Although  the  inordi-  destroy  all  such  evils,  and  to  diffuse  among 
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all  nLkM,  a  degree  of  happincM  and  comfort  ciallj  in  the  coantj  of  Limerick,  the  poor  am 
which  baa  never  yet  been  enjoyed  in  any  literally  dying  of  want  by  hundreda.  "  The 
period,  since  man  first  violated  the  law  of  hia  preaent  state*  of  the  poor  in  Ireland,"  says  a 
Creator.  It  is  seaicely  conceivable,  at  first  member  of  Parliament,  "  is  terrible  not  only 
Tiew,  what  innumerable  benefits,  of  every  to  behold,  but  even  to  contemplate.  In  this 
description,  might  le  conferred  on  our  iellow-  neglected  country,  the  poor  are  thiY>wn  on 
men,  and  on  the  world  at  large,  by  an  appli-  the  industrious  classes  for  relief  in  their 
cation,  on  liberal  and  Christian  principles,  of  wretchedness,  as  the  rich  not  only  guard  their 
the  riches  which  we  at  this  moment  possess,  mansions  by  high  walls  and  surly  porters,  bat 
And,  we  may  rest  assared,  that  while  we  re-  actually  drive  ixe  poor  crcaturee  away  with 
fiise  to  apply  our  treasures  to  the  objects  to  dogs.  In  America,  dealing  the  estates,  means 
which  I  allude,  we  do  every  thing  in  our  catting  down  the  timber,  bu  c  ere  it  meana, 
power  to  frustrate  the  designs  of  our  Creator  cutting  down  human  life.  The  poor,  when 
in  bestowing  upon  as  such  treasures,  and  to  driven  from  their  homes,  have  no  asylum  to 
counteract  the  benevolent  operations  of  his  fly  to,  bat  to  leave  their  coontiy,  or  he  down 
moral  government  and  die." 

A  work  of  immense  magnitude,  however,  Mr.  Ingles,  in  his  *'  Jonmey  throughout 
requires  to  be  accomplished,  and  vast  exer-  Ireland,  in  1834,"  gives  the  following  descrip- 
tions are  indispensably  requisite,  before  phy-  tion  of  the  wietchedneas  he  witnessed,  in  the 
sical  and  moral  evil  can  be  undermined,  and  same  district,  to  which  we  now  allude. 
the  way  prepared  for  the  universal  improve-  **  Some  of  the  abodes^  I  visited,  were  gai^ 
ment  of  mankind,  and  the  spiritual  regenera^  rets,  some  were  oeilais,  some  were  hovels  on 
tion  of  the  worid.  But  man  has  moral  and  the  ground-^oor,  aituated  in  narrow  yards  or 
intellectual  powers  and  treasures  of  wealth,  alleys.  I  will  not  spealTof  the  filth  of  these 
fully  adequate  to  the  enterprise,  arduous  and  places ;  that  could  not  be  exceeded  in  places 
expensive  as  it  is ;  and,  under  the  agency  of  meant  to  be  its  receptacles.  Let  the  worst  be 
the  Divine  Spirit,  who  is  promised  to  work  in  imagined,  and  it  will  not  be  beyond  the  truth* 
us  both  **  to  will  and  to  perform  the  good  In  at  least  three-fourths  of  the  hovels  which  I 
pleasure  of  God,"  he  is  able  to  accomplish  entered,  there  was  no  fumitare  of  any  descrip- 
every  thing  to  which  we  allude,  provided  he  tion,  save  an  iron  pot,  no  taUe,  no  chair,  no 
is  wi£LiK6  to  consecrate  his  energies  and  his  bench,  no  bedsteadU-two,  three,  or  four  little 
treasures  to  this  work  of  &ith  and  labour  of  bundles  of  straw,  with*  perhaps,  one  or  two 
love.  scanty  or  ragged  mata^  were  rolied  up  in  the 

But,  let  us  now  attend  more  particulariy  to  comers,  unless  when  these  beds  were  foond 
some  departments  of  the  work  to  be  accom-  occupied.  The  inmates  were,  some  of  them, 
plished,  and  to  the  means  to  bring  it  into  old,  crooked,  and  diseased,  some  younger, 
efifect  but  emadated,   and  surronnded  by  starving 

1.  Were  covetousness  undermined,  and  an  children,  some  were  sitting  on  the  damp 
opposite  principle  acted  upon,  a^ufuiem^jmwt-  groimd,  some  standing,  and  some  were  on* 
don  voould  he  made  for  the  external  comfort  »ble  to  rise  from  their  little  straw  heaps.  In 
of  the  poor  and  detittute,  scarcely  one  hovel,  could  I  find  even  a  pota« 

The  God  of  nature  has  displayed  his  era-  toe.  In  one  which  I  entered,  I  noticed  a 
berant  goodness  towards  our  world  in  every  small  openusg  leading  into  an  inner  room.  I 
age,  in  **  giving  rain  fix>ro  heaven,  and  fruit-  lighted  a  piece  of  paper  at  the  embers  of  a 
ful  seasons,"  and  in  supplying  the  inhabitants  turf  which  lay  in  the  chinmey,  and  looked 
of  every  dime  with  what  is  requisite  for  their  in.  It  was  a  celhir,  wholly  dark,  and  about 
subsislenoe  and  comfort;  though  the  earth  twelve  feet  square :  two  bundles  of  straw  lay 
hasyieldedtheharvestsof  six  thousand  years,  in  two  comers;  on  one  sat  a  bed-ridden 
it  ha^  never  yet  lost  its  fertility,  but  pours  woman ;  on  another  lay  two  naked  children 
forth  its  fruits,  every  autumn,  in  rich  abun-  —literally  naked,  with  a  torn  rag  of  some 
dance ;  and  could  affiird  sustenance  for  bun-  kind  thrown  over  them  both.  But  I  saw 
dreds  of  millions  more  than  have  ever,  at  any  worse  than  even  this.  In  a  cellar  which  I 
one  time,  traversed  its  surftce,  since  the  days  entered,  and  which  was  almost  quite  darii* 
of  Noah.  Yet  we  find  thousands  and  ten  and  slippery  with  damp,  I  found  a  man  sit* 
thousands  pining  in  poverty  and  want ;  not  ting  on  a  little  sawdust  He  waf  naked ;  he 
only  in  Ueak  and  barren  desarts,  but  in  the  had  not  even  a  shirt ;  a  filthy  and  ragged  mat 
most  fertile  countries,  and  in  the  midst  of  v?as  around  him.  This  man  was  a  Uving 
plenty  and  splendour;  and,  in  some  instances,  skeleton ;  the  bones  all  but  protruded  through 
absolutely  perishing  for  lack  of  the  neeeuariee  the  skin ;  he  was  literally  starving, 
of  life,  whUe  pride  and  opulence  are  rioting  **In  place  of  visiting  forty  hovels  of  this 
within  tlieir  view  in  luxurious  abundance.        description,  I  might  have  visited  hundreds. 

At  this  very  moment  in  Ireland,  and  espe-  *  NovsaUisr,  1885. 
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In  place  of  Memg,  as  I  did,  hnndredi  of  court,  they  prerented  die  eitabliahiiieiit  of 

men,  women,  and  children,  in  the  laat  stage  the  inquisition ,  and  such  was  their  diantfe- 

of  destitution,  I  might  have  seen  thousands,  rested  patriotism,  that  they  generously  ofiered 

I  entered  the  alleys  and  visited  the  hovels,  and  their  services  to  save  their  sinking  ooantry 

«liti»hfK^  the  stairs  at  a  venture ;  and  I  have  no  from  the  French  invasion,  while  the  nobles 

reason  to  believe  that  the  forty  which  I  viated,  had  meanly  abandoned  the  breach  and  for- 

were  the  abodes  of  greater  wretchedness  than  saken  their  sovereign ;  and,  it  was  merely 

the  hundreds  which  I  passed  by.    I  saw  also  owing  to  the  want  of  leaders,  that  they  relnc- 

another  kind  of  destitution.    The  individuals  tantly  submitted  to  inaction.  To  what  causes, 

[  have  yet  spoken  of  were  aged,  infirm,  or  then,  but  to  criminal  apathy  and  aoariet,  are 

diseased ;  but  there  was  another  class  ftst  to  be  imputed  the  destitute  and  miserable 

approaching  infirmity  and  disease,    but  yet  stale  of  these  Laxzaroni, — since  the  surround- 

able  and  willing  to  earn  their  subsistence.    I  ing  countiy  is  fertile  and  deligfatfiil ;  since 

found  many  huid-loom  weavers,  who  worked  wadth  is  flowing  in  streams  around  them, 

from  five  in  the  morning  till  eight  at  night,  and  the  glitter  of  pomp  and  equipage  ii  ooa- 

and  received  fipom  a  task-master,  from  half  a  tinually  before  their  eyes.* 
crown  to  four  shillings  a  week.    Many  of       Even  in  the  British  metropdis,  and  other 

these  men  had  wives  imd  &milies  ;and  I  need  cities  of  the  empire,  soenee  not  altogether  di^ 

scarcely  say,  that  confinement,  labour,  scanty  similar  to  the  above,  are  frequently  to  be 

subsistence,  and  despair,  vrere  last  reducing  found.    According  to  the  statements  of  Dr. 

these  men  to  the  condition  of  the  others,  upon  Colquhoun,  there  are  in  London  upwards  of 

whom  disease  and  utter  destitution  had  already  20,000  perMms  who  rise  every  morning  with- 

laid  their  hands.    The  subsistence  of  these  out  employment,  and  rely  for  maintenance  od 

men  consisted  of  one  scanty  meal  of  dry  po-  the  accidents  of  the  day. 
tatoes  daily."  **  To  keep  the  bodies  and  souls       Were  we  to  inspect  all  the  nairow  lanea, 

of  these  miserable  creatures  together,  many  the    cellars,  garrets,  and    hovels,  connected 

a  humane  dtisen  contributes  more  than  the  with  Liverpool,  Manchester,  Bristol,  New- 

noble  owner  of  all  the  property."  castle,  Dublin,  Cork,  Edinburgh,  CHaagow, 

Yet  all  this  happens  in  a  CkrigHan  land/  Dundiee,  and  other  British  towns  and  dties, 

where  thousands  are  vrallowing  amidst  over-  we  should  find  the  most  appalling  scenes  of 

flowing  wealth !  destitution  and  wretchedness,  of  which  three 

In  the  city  of  Naples,  there  are  above  fourths  of  our  population,  and  especially  the 

80,000  persons,  distinguished  by  the  appel-  higher  ranks,  can  form  no  conception.    In- 

lalion  Lazzaronij  the  greater  part  of  whom  deed,  wherever  we  turn  our  eyes,  whether  in 

have  no  other  home  than  the  esith  fora  floor,  the  country,  the  village,  or  the  crowded  city, 

and  the  sky  for  a  ceiling,  who  sleep  every  we  never  foil  to  behold  multitudes  of  the 

night  under  porticoes,  piazzas,  or  any  other  blind,,  the  lame,  the  diseased,  and  even  the 

kind  of  shelter  they  can  find.   Although  they  healthy,  in  a  state  of  penury  and  destitution 

are  the  object  of  detestation  to  travellers,  yet  —many  of  them  only  half-covered  with  raga^ 

they  are  in  frtct  merely  the  poorer  class  of  end  exposed,  houseless  and  forlorn,  to  the 

labourers,  who,   attached   to   no   particular  nipping  frosts,  and  to  all  the  inclemencies  of 

trade,  are  yetvrilUnfl^  to  work,  and  to  take  the  aeason.  Manyof  these  wretched  creatures 

any  job  that  is  oflbred.    If  they  are  idle,  it  ii  are  immoral  and  depraved;  but  the  cauae  of 

not  their  own  foult ;  since  they  are  continually  this  ii  not  so  much  to  be  attributed  to  the  in- 

ruimmg  about  the  streeto  begging  for  employ-  dividuals  themselves,  as  to  the  arrangemente 

ment    If  they  are  ignorant  and  debased,  and  of  general  society.    Society  has  never  yet 

frequently  addicted  to  pUforing,  it  is  more  provided  for  such,  the  means  of  education,  of 

their  mi^ntune  tiian  their  crime ;  for  no  pro-  moral  training,  of  employment,  or  what  is  ne- 

▼irion  has  been  made  for  their  instruction,  nor  cessary  for  tbor  comfortable  subsistence ;  and 

arrangemente  far  supplying  them  with  the  general  society  is,  therefore,  accountable  in 

work  they  are  vriUing  to  perform ;  although  part,  both  for  the  misery  they  suffer,  and  Ute 

they  are  surrounded  with  12,000  eocIesiastiGS  crimes  they  occasionally  commit 
living  in  qpulenoe  and  splendour,  and  with       An  American  writer,  who  very  lately  visited 

numerous   nobility  rioting  in   extravagance  Italy,  and  other  countries  in  Europe,  makes 

Upon  princely  fortunes.     Those  of  them  who  the  following  statemente  in  reference  to  the 

have  wives  and  fomilies  live  in  the  suburbs  city  of  Naples.    **  I  have  been  struck  repeat- 

of  Naples,  near  Pensilippo^  in  huts,  or  in  edly  with  the  little  value  attached  to  human 

eavenu  or  ehamben  dug  out  of  thai  motm-  life  in  Italy.    I  have  seen  several  of  these 


"iain,  houseless  Laazanmi   literally  dying  in  the 

These  people,  however,  viretched  as  they 

an.  liATA  hail  a  #M4»in  A^vmA  nf  nwml  in.  *  It  !■  s  prov«rblfil  raylnff  among  the  other  Ita- 

M^nave  had  a  eertain  degree  or  moral  m-  „,„,   ,^.1  "Naplci  i/a  paradi/e  inhabttod  by 

flnence.    In  oppoaitiim  to  the  measures  of  the  dovUs." 
(»8> 
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itreetay  tnd  no  one  carious  enough  to  look  at  without  being  employed  in  regular  mental 
them.  The  most  dreadful  suilerings,  the  most  and  bodily  exercises,  is  evidently  contrary  to 
despairing  cries,  in  the  open  sqnares,  are  natnre,  and  consequently  subversive  of  true 
passed  as  unnoticed  as  the  howling  of  a  dog.   hapinness. 

The  day  before  yesterday,  a  woman  fell,  in  The  troe  method  of  promoting  the  comfort 
tile  Toledo^  in  a  fit,  frodiing  at  the  mouth,  of  the  poor,  is  to  furnish  them  with  the  means 
and  livid. with  pain;  and  though  the  street  of  instruction  and  employment,  to  provide 
was  so  crowded  that  one  could  make  his  way  them  with  comfortable  habitations,  and  to 
with  difficulty,  three  or  four  ragged  children  teach  them  the  rules  of  economy,  temperance, 
were  the  only  persons  seen  looking  at  her."*    and  moral  order,  and  to  see  that  their  children 

It  is  easy,  therefore,  to  perceive,  that  were  be  properly  educated  in  the  different  branches 
oovelousness  undermined,  and  a  godlike  gene-  of  uaefiil  knowledge,  and  in  the  doctrines  and 
roaity  substituted  in  its  place — no  such  miser-  duties  of  religion.  There  are  many  ways  by 
able  and  revolting  scenes  would  disgrace  our  which  such  objects  might  be  accomplished, 
world.  Wo  should  no  longer  behold  the  either  hw  opulent  individuals,  or  by  society  at 
houseless  and  benighted  wanderer  hung  with  large.  In  the  building  of  churches,  achools, 
rags,  shivering  amidst  the  blasts  of  winter,  lecture-rooms,  and  workshops,  throughout  the 
and  reposing  under  a  hedge,  or  in  the  streets  country,  wherever  they  are  re<|uired ;  in  the 
under  the  open  canopy  of  heaven,  nor  the  cultivation  of  waste  grounds,  the  draining  of 
blind  and  the  dumb,  the  halt  and  the  maimed,  land,  the  formation  of  roads,  and  comfortable 
wandering  along  our  streets  and  hi^ways  foot^ths  throughout  every  part  of  the  coun* 
firiendlesi  and  ^oni,  and  destttuto  of  the  try;  in  forming  public  walks  around  villages 
eomforts  which  every  human  being  ought  to  and  towns ;  in  erecting  new  towns  and  villages 
enjoy.  But,  on  the  other  hand,  those  whom  on  spacious  and  improved  plans ;  in  erecting 
CSod  has  blessed  with  abundance,  would,  like  workshops  and  manufectories  for  all  kinds  of 
Job,  be  **  eyes  to  the  bfind,  feet  to  the  lame,  clothing  and  furniture ;  in  distributing  gas- 
and  a  fether  to  the  poor.  The  blessing  of  pipes  throughout  villages,  and  along  the  high 
them  who  are  ready  to  perish  would  come  ways,  for  illuminating  the  country,  and  cheer- 
upon  them,  and  they  would  cause  the  widow's  ing  the  traveller  under  the  doud  of  night; — 
heart  to  wig  with  joy.**  in  these,  and  many  other  operations,  all  the 

It  is  not,  however,  but  bestowing  money  poor  who  now  infest  our  streets,  and  burden 
directly  on  the  poor,  except  in  certain  urgent  our  public  charities,  and  pass  a  miserable  and 
cases, — ^nor  even  by  endowing  almshouses,  useless  existence,  might  be  comfortsbly  em- 
or  asylums,  except  for  the  blind,f  the  aged,  ployed.  And,  while  misery  would  thus  be 
and  the  infirm,  who  are  unable  to  work ;  but  prevented,  and  happiness  diffused,  improve* 
by  aflbiding  employment,  and  a  proper  re-  mente  might  be  carried  on  to  an  indefinite 
munentton  for  labour,  to  all  who  enjoy  health  extent,  the  physical  aspect  of  our  globe  might 
and  vigour  of  body  and  mind.  For  every  be  transformed  into  a  scene  of  beauty  and 
human  being  ought  to  be  actively  employed  fertility,  and  '*  the  desert  made  to  rejoice  and 
hi  something  which  contributes  to  his  own  blosaom  as  the  rose.*' 
benefit,  and  the  good  of  others.  An  absolutely  In  the  cases  now  alluded  to,  and  in  many 
idle  person,  is  both  a  burden  to  himself,  and  other  respects,  much  requires  to  be  effected, 
a  nuisance  in  tedety ;  and  he  never  can  feel  before  society  be  thoroughly  improved,  and 
the  sweete  of  true  enjoyment.  It  is  contrary  before  the  scene  of  external  nature  be  deco- 
to  the  evident  design  of  the  Creator,  in  be-  rated  with  all  the  beauties  and  conveniences 
stowing  upon  us  both  physical  and  moral  of  which  it  is  susceptible.  But  such  improve- 
powers,  that  any  class  of  these  powers  should  mente  ought  not  to  be  engaged  in,  merely 
remain  dormant  or  unemployed.  And,  there-  from  the  sordid  views  of  deriving  pecuniary 
fore,  the  plan  of  cooping  up  hundreds  of  profito ;  but  from  a  desire  to  do  good  to  our 
healthy  perwns  in  ho^tals  and  poorhonses,  fellow-men ;  to  remove  nuisances  both  from 

-...-     „.        w     ..   •«     ..  •   ^  «  «,....      ^^  phyaeal  and  moral  worid,  to  embellish 
^-  Ptjcfllmg.  by  ths  Way."  Bj  N.  P.  Willis.   ^  ^ity,  and  the  country,  and  io  promote  the 

f  BTeti  tiM  blind  may,  in  many  cases,  be  nae-  general  advancement  of  society,  in  know- 

fblly  employed.    We  have  had  several  celebrated  ledge  and  virtue. 

leciarers  and  teacben  nrsclenre,  who  had  been  r*  ;,  ^-ij^.,*  *v,«-,  a-,*  ..^  «««ii  «;«»•  ^ 

either  blind  from  their  birth,  or  hod  lost  their  sight  ^  "  "  evident,  then,  that  were  such  views  of 

at  a  very  early  period,  such  as  Prof.  Saonderson,  the  appbcation  of  wealth  to  pervade  general 

Dr.  Jfnyes,  Mr.  Pavldfon,  Mr.  Gongh.  and  others,  sociebr,  or  were  even  a  few  opulent  individuals 

tiS^rZZ,  'ii*«rr.  ?«'  s;'snsJs'."!;5.'r.''tr: «?  «* » •"s*-^  'i*  ^  .•»  '^^^' 

ferent  countries.  8arh  persons,  amonir  the  lower  change  would  soon  take  place  m  the  aspect, 
ranks,  have  been  useftillv  employed  in  basket-    both  of  tiie  physical  and  the  moral  world. 

T::i7iJc^x::'f.T:ii^^ii^:'t,iciiLi''r  Th«. «»«» of  «,»jid  ™»e7  -.a  d«<it.H 

WttM  not  otherwise  have  had  experienced.  turn,  which  are  now  <«  be  seen  m  e^enr  o^t 
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town,  and  vUliige ;  those  pitiable  objects  that  — the  uiteri<Nr  strata  of  the  ewth  were  dak 

swarm  in  our  mariiets  and  fiiira,  in  our  streets  rupted,  mountains   and   rocks  were  hurlea 

and  highways ;  and  those  wretched  oellan  "  into  the  midst  of  the  sea,"  and  rolled  ftoni 

and  hovels,  unfit  for  the  abodes  even  of  the  one  continent  to  another;  the  whole  solid 

lower  animals,  now  inhabited  by  human  be-  crust  of  the  globe  appears  to  have  been  shat* 

ings,  would  ere  long  disappear  from  the  workL  tered,  and  thrown  into  confusion,  and  its  sur* 

The  cries  of  misery,  and  the  voice  of  mourn-  &ce  transformed  into  one  wide  and  boundless 

hig  and  sorrow,  would  be  changed  into  the  ocean.    After  the  waters  of  the  deluge  had 

voice  of  cheerfulness,  and    into    songs  of  abated,  the  earth  was  left  to  Noah  and   his 

thanksgiving  and  joy.    Eveiy  returning  year,  descendants,  as  one  vast  and  frightful  ruin, 

new  beauties,  conveniences,   and    improve-  ovenpread  with  immense  deserts  and  marshes^ 

ments,  would  be  seen  rising  to  view  in  every  and  rugved  mountains  disrobed  of  tb^ir  ver- 

comer  of  the  land ;  and  harmony  and  moral  dure.    For,  we  have  reason  to  belie  <«,  that 

order  would  gradually  pervade  the  various  the  greater  part  of  the  dry  land  which  existed 

ranks  of  society.  before  the  flood,  now  forms  the  bed  of  the 

And,  is  hoarding  up  wealth  in  bags  or  ocean.    This  ruin  of  a  former  beautiful  world, 

coffers,  or  wasting  it  in  vain  show  and  extra-  since  that  period,  has  been,  in  many  of  its 

vagance,  to  be  set  in  competition  with  such  parts,  brought  into  a  certain  state  of  cultiva- 

scenes  of  beauty  and   general  enjoyment  1  tion,  in  proportion  as  its  inhabitants  have 

Surely  every  philanthropic  heart,  and  every  risen  from  barbarism  to  civilization.    But  a 

sincere  Christian  possessed  of  riches,  in  con-  great  portion  of  the  globe  is  still  covered  with 

tributing  to  such  objects,  would  feel  a  plea-  immeuse   deserts    and    almost   interminable 

sore  in  beholding  such  results,  fiir  surpassing  forests,  fit  only  for  the  habitation  of  the  beasts 

what  can  ever  he  experienced  in  indulging  in  of  prey ;  and  even  those  countries  which  have 

"  the  pride  of  life,"  and  in  chiming  in  with  been  partially  cultivated  by  the  more  civilised 

**  the  fashion  of  the  world  which   passeth  class  of  human  beings,  are  far  short  of  that 

away.**    And,  we  have  already  proved,  in  the  improvement  of  which  they  are  suaceptibk ; 

preceding  chapter,  that  it  is  in  the  power  or,  of  what  must  have  been  their  appearance, 

of  thousands,  to  be  instrumental  in  bnnging  when  the  earth  was  fresh  from  the  hands  of 

about  ''a  consummation,  so  devoutly  to  be  its  Creator,  and  smiled  with  all  the  beauties 

wished  ;**  and,  it  is  to  be  hoped,  that  with  the  of  Eden. 

power,  the  will  will  not  be  wanting,  and       The  sin  of  man  was  the  cause  of  the  origi- 

that,  ere  long,  they  will  *'  shake  themselves  nal  structure  of  the  earth  being  deranged,  and 

from  the  dust,**  and  arise  to  vigorous  exertion  its  beauty  debtced ;  and,  in  proportion  as  man 

in  the  cause  of  God,  and  in  promoting  the  advances  to  a  conformity  to  the  Divine  image, 

best  interests  of  men.  af\er  which  he  was  originally  created, — will 

2.  The  subversion  of  covetousness  would  his  habitation  approximate  to  the  beauty  and 

prepare  the  wvy^for  remedying  many  phy-  order  which  appeared  in  the  first  creation. 

tieal  evikf  and  promoting  improvementa  far  But,  <*  this  sore  travail  hath  God  given  to  the 

the  conveniinee  and  comjmi  of  general  aoeUty,  sons  of  men  to  be  exercised  therewith,'*  that 

To  some  of  these  unprovements,  I  have  they  must  now  exert  their  own  genius  and 

alluded  above ;  but  it  may  not  be  inexpedient  physical  energies,  in  beautifying  their  babita- 

to  enter  a  little  more  particularly  into  the  tions,  and  reducing  the  globe  to  an  approxi- 

consideration  of  this  topic.  mation  to  its  original  state.  And,  in  proportion 

This  world,  when  it  was  firat  arranged  by  as  Christianity  and  civilization  have  prevailed, 

the  hand  of  the  Almighty,  was  completely  such  objects  have  been  partially  accomplished, 

adapted  as  a  habitation  for  a  creature  formed  But  the  greater  part  of  the  world  still  remains 

after  his  image.    Its  arrangement  was  the  as  a  desolate  waste,  or  a  roijestic  ruin ;  and, 

result  of  Infinite  wisdom  and  goodness ;  and,  even  where  the  hand  of  civilization  has  begun 

therefore,  must  have  presented  to  view  every  to    operate,    little    comparatively    has    been 

thing  that  was  harmonious,  beautiful  to  the  effected ;  for  the  fields  are  scarcely  half  cul- 

eye,  and  adapted  to  the  sensitive  and  intel-  tivated,  and  there  is  not  the  fifth  part  of  the 

lectual  enjoyment  of  man.    Hence  we  are  conveniences  and  comforts  provided  for  the 

told,  that,  upon  a  survey  of  all  his  works,  in  great  mass  of  the  world's  inhabitants  which 

this  lower  creation,  ^  God  saw  every  thing  they  ought  to  enjoy.    It  is  possible  to  tnui8> 

that  he  had  made,  and  behold,  it  was  very  form  the  earth  into  a  terrestrial  paradise,  or 

good.**    This  beautiful  arrangement  of  the  at  least  into  something  approaching  it  What 

fiuse  of  nature,  in  all  probability,  continued  has  already  been  done  is  an  earnest  and  a 

during  the  greater  part  of  the  period  which  prelude  of  what  may  still  be  achieved,  were 

intervened    between   the   creation   and   the  wealth  applied  in  accordance  with  the  inten- 

deluge.     But,  when  the  flood  came,  ^  the  tion  of  God,  and  were  all  the  physical  and  in 

JMUitains  of  the  great  deep  were  broken  up,"  tellectual  energies  of  man  concentrated  upon 
(300) 
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nrfa  vn  object  Let  us  look  at  New  England,  fies  with  their  miflerahle  shreds  of  furmtare, 

which,  only  about  two  centuries  ago,  was  one  cooped  up  in  one  narrow  apartment,  amidst 

tninenae  focest,  without  the  least  coltrration,   gloom,  filth,  and  disorder — ^no  conveniences 

inhabited  by  a  few  savages.    From  a  snudl  for  washing,  bleaching,  or  for  enjoying  the 

colony  of  only  a  hundred  individaala,  these  cheerful  light  of  heaven  and  the  refreshing 

states  have  increased  to  two  millions  of  souls.  Veeze.    In  such   situations,  numerous  dis- 

Most  of  the  forests  have  been  cut  down,  the  eases  are  engendered,  Uie  true  enjoyment  of 

fields  cultivated  and  adorned,  and  hundreds  life  prevented,  and  the  period  of  human  exist- 

of  towns,  temples,  seminaries,  and  splendid  encc  cut  short,  by  nearly  the  one-half  of  its 

public  buildings  now  diversify  and  adorn  a   average  duration.    If  we  inspect  many  of  our 

seene  of  activity  which  was  formerly  **  a  vast  villages,  we  shall  find  similar  evils  tending  to 

howling  wildemess,"  where  none  but  rude  human  wretchedness  and  debasement    And, 

Indians  and  the  beasts  of  the  forests  roamed   if  we  cast  our  eyes  over  the  country,  we  riiall 

for  their  prey.    Even  in  our  own  country,  in   find  a  glaring  deficiency  of  comfortable  roads, 

the  days  of  Julius  Casaar,  the  inhabitants  were   and  foot-paths,  and  of  comfortable  dwellings 

rude  and  barbaroin ;  they  painted  their  bodies ;   for  the  industrious  poor,  a  want  of  bridges  for 

they  were  clothed  in  the  Ains  of  beasts;  they  regular  intercourse  between  villages,  and  a 

dwelt  in  huts  and  caves,  in  the  forests  and  want  of  bowers  or  places  of  riielter  to  the 

marshes;  the  land  was  overspread  with  thickets   weary  traveller,  either  from  the  heat  of  the 

and  barren  wastes,  and  no  towns,  cities,  or   sun,  or  fit>m  rains  and  storms,  bendes  marshes 

splendid  edifices,  such  as  we  now  behold,  were   that  might  be  drained,  moors  that  might  be 

to  be  found  in  any  quarter  of  Britain,  which   enltiTated,  and   many  desolate  wastes  that 

now  stands  in  the  first  rank  of  Christian  and   might  be  turned  into  fertility  and  verdure, 

dvihxed  nations.  It  only  requires  a  little  more   and  become  the  seats  of  an  industrious  and 

beneficent  eiertion,  and  the  whole  British   happy  population. 

Islands  might  be  changed  into  a  scene  of       Now,  all  these  and  similar  evils  might  be 
beauty  and  fertility  Uttle  inferior  to  that  of   removed,   and    the    requirite    improvements 
Eden.     Nay,  in  a  very  short  period,  all  the    carried  forward,  were  the  principle  of  avarice 
uncultivaled  wastes  of  the  globe  might  be   undermined,  and  a  noble  generosity  to  per- 
adorned  with  every  rural  beauty,  and  every   vade  the  minds  of  the  opulent  and  influen- 
wildemess  made  to  bud  and  blossom  as  the   tial  class  of  the  community.     Were  societies 
rose.     The  money  which  has  been  spent  in   formed  for  promoting  such  objects — not  for 
warfare,  daring  the  last  century,  by  Great   the  purpose  of  gain  or  the  mere  employment 
Britain  alone,  amounting  to  nearly  ftoo  ihow-  of  superfluous  capital,  but  for  the  purpose  of 
tand  miUwiu  of  pounds,  would  have  gone   general  improvement,  and  aflfording  employ- 
a  great  way  towards  defiraymg  the  expense  ment  to  the  industrious  labourer,  we  might 
of  every  Hirng   requisite    fiyr   transforming  have  roads  and  foot-paths  intersecting  the 
slmoat  all  the  desolate  wastes  of  the  globe   country  in  every  direction,  broad,  smooth, 
into  scenes  of  beauty  and  vegetation.    And,   and   cleanly,  and    adapted   for  comfortable 
it  is  in  the  power  of  the  European  nations —  tnivelfing  and  pleasure-walks,  at  all  seasons 
nay,  ahaost  In  the  power  of  Britain  herself-^  of  tiie  year— cottages  and  garden-plots,  frxr- 
were  wealth  directed  into  its  proper  channels,  nished  with  every  requisite  convenience  for 
to  accoMpiMsh  neariy  all  that  is  now  stated,   the  accommodation  of  the  industrious  classes 
during  the  next  half  centnry ,  if  tiiey  would  at  —our  marshes  druued  and  covered  with  com 
this  moment  shake  off  the  trammels  of  om^i-  —our  heath-dad  hills  adorned  with  evergreens 
<ioR  and  mforice,  and  arise  to  holy  and  benefi-  and  fruitful  trees — our  narrow  dirty  lanes, 
eent  exertions.    If  ever  such  a  period  as  the   where  men  are  huddled  together  like  rabbits 
scripCure-milleninam  arrives,  it  will  be  ushered  in   their   cells,   completely  demolished — our 
in  1^  sudi  physical  improvements,  in  simnlta-   confined  streets  expanding  into  crescents  and 
neoQt  combination  with  the  instruction  of  all  spadous  squam — ^new  towns   and  Tillages 
ranks,  the  energetic  preaching  of  the  gospel,   arising  on  ample  and  improved  plans — canals 
and  the  universal  extension  of  the  revelation   and   railways   intersecting  the  country,   in 
of  €iod  among  all  nations.  every  direction,  where  they  are  required — 

Let  us  now  consider  for  a  moment,  some  schools  and  seminaries  of  all  descriptions, 
of  the  evils  of  the  social  state  which  should  churches,  lecture-rooms,  workshops,  manu- 
be  remedied,  and  the  improvements  which  fectories,  and  asylums  for  the  aged  and  infirm 
AouM  be  carried  into  efiect  —diversifying  the  rural  landscape— and  the 

If  we  took  mto  our  dtics  and  towns,  we   once  barren  desert  rejoidng  amidst  hixuriant 
•hall  find  them  abounding  with  many  nui-   verdure,  and  vrith  the  hum  of  human  voices 
■aaees  sad  inconvenience — narrow  streets,   and  of  ceaseless  activity, 
dirty  fanes,  wretched   cellars,    and    hovels       That  such  improvements  wiU  be  earned 
omvded  witfi  himian  bcuifm,  whole  fiimi-   forward  in  the  days  of  the  millenniafla,  oc 
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prior  to  lU  commeiieemeiit,  appears  from  oer-  iiieral  meaning  ia  not  to  ibe  allogediflr  «k 
tain  predictiona  which  have  a  reference  to  that  eluded.  For  ind  external  oomfofta  of  man 
period*  ^  In  thoae  daya,"  aaya  the  prophet  kind  and  the  natural  embelUahmenta  of  tlia 
Isaiah,  "  they  shall  build  houses  and  inhabit  earth  go  hand  in  hand  with  the  leoeptioa  of 
them,  and  plant  vineyards  and  eat  the  fruit  Divine  truth,  and  the  manifestation  of  Chiia- 
of  them.  They  shall  not  build  and  another  tian  i^rtues.  Wherever  the  gospel  comes  in 
inhabit;  they  shall  not  plant,  and  another  eat;  its  power  and  renewing  influence  upon  the 
for  as  the  days  of  a  tret  are  the  days  of  my  heart,  it  sooner  or  later  brings  along  with  h 
people,  and  they  shall  long  enjoy  tiie  work  the  bleanngs  (tf  ctviliaatioii,  and  leads  to  iSbn 
of  their  hands.  They  shall  not  labour  in  abandonment  of  rude  and  savage  practicea 
vain,  nor  bring  forth  for  trouble ;  for  they  are  to  the  improvement  of  the  aoil,  and  to  tha 
the  seed  of  the  blessed  of  the  Lord,  and  their  rearing  of  cleanly  villages  and  comfortable 
offspring  with  them."*  **  Then  shall  the  habitations.  This  may  be  seen  in  the  pro- 
eardi  yield  her  increase,  and  God,  even  our  gress  of  Christianity  in  Southern  Africa, 
own  God,  shall  bless  us."  **  Then  shall  he  where  the  narrow  and  filthy  kraals  of  the 
give  thee  rain  of  thy  seed,  that  thou  shalt  Hottentots  have  been  changed  into  substantial 
sow  the  ground  withal,  and  bread  of  ^e  and  commodious  dwellings ;  and  in  the  So- 
increase  of  the  earth,  and  it  ahall  be  iat  ciety  Isles,  where  gardens,  villagea,  spadooa 
and  plenteous;  and  in  that  day  thy  cattle  churches,  seminaries,  and  atately  manaiooa, 
shall  fised  in  laige  pastures.  The  seed  shall  now  beautify  and  adorn  that  once  savage  ter- 
be  prosperous,  the  vine  shall  give  her  fruit,  ritory,  so  lately  the  seat  of  idolatiy  and  *<the 
and  the  ground  shall  give  her  increase,  and  habitations  of  cruelty."  In  these  respectii, 
the  heavens  shall  give  their  dew;  the  evil  ''the  fields"  may  be  said  to  "be  joyfril,"  and 
beasts  shall  cease  out  of  the  land ;  and  they  "  the  mountains  and  the  hiUs  to  break  fiiftfa 
shall  sit  every  man  under  his  vine  and  fig  into  singing,  and  the  desert  to  njoioe  and  bkie- 
tree,  and  none  shall  make  him  afraid;  for  som  as  the  rose."  Such  predictions,  too,  seem 
behold,  I  create  Jerusalem  a  rejoicing,  and  to  intimate,  that  the  extensive  donrts  and 
her  people  a  joy."  The  same  thing  may  be  tracts  of  barren  sand  now  lying  waste  and 
intimated  in  the  following  passages  which  re-  uncultivated,  and  seldom  trodden  fay  the  foot 
fer  to  the  same  period : — ^  Let  the  fields  be  of  man,  will  be  brought  under  cultivatioii, 
joyful,  and  all  that  is  therein,  let  the  hills  be  and  changed  into  a  aoene  of  delightful  ver- 
joyfiil  together ;  then  riiall  all  the  trees  oi  dure ;  and  that,  upon  the  hideous  wilds  where 
the  wood  rejoice  before  the  Lord;  for  he  Nineveh,  Babylon,  and  other  frmous  dtiee 
cometh  to  judge  the  earth."f  **  I  will  open  once  stood,  other  splendid  cities  will  be  reared, 
rivers  in  high  places  and  fountains  in  the  congenial  to  the  holy  and  elevated  views  <^ 
midst  of  the  valleys,  I  will  make  the  wilder-  a  renovated  population.  The  following  and 
ness  a  pool  of  water,  and  the  dry  land  springs  similar  passages  may  be  fidrly  interpreted  in 
of  water.  I  will  plant  in  the  wilderness,  the  this  sense.  « I  will  make  the  dry  land  springs 
cedar,  the  shittah  tree,  and  the  myrtle,  and  of  water,  and  I  will  plant  in  the  wildemeai 
the  oil-treo.  I  will  set  in  the  desert  the  fir  the  cedar,  the  shittah  tree,  and  the  myrtla. 
tree  and  the  box  together;  that  they  may  see  They  sheil  huild  the  old  wastes^  they  sh^ 
and  know,  and  consider  that  the  hand  of  the  nise  up  the  former  desolationa,  and  th^ 
Lord  hath  done  this."^  "  I  will  make  a  way  shall  repair  the  waste  eUies,  the  desdations 
in  the  wilderness  and  riven  in  the  desert"  of  many  generationa." 
"Sing,  O  heavens,  and  be  joyful,  O  earth.  How,  &n,  are  such  glorious  transfbnna* 
and  break  forth  in^  singing,  O  mountains,  ye  tions  to  be  eflected  1  Are  we  to  suppose, 
forests,  and  every  tree  therein."  '*  Ye  diall  that  God,  by  a  direct  act  of  bis  Almighty 
go  out  with  joy,  and  be  led  forth  with  peace ;  power,  as  at  the  first  ereation,  is  to  sweep  the 
the  mountains  and  hills  shall  break  forth  be-  dense  forests  from  the  earth,  level  the  moon- 
fore  you  into  singing,  and  all  the  trees  of  the .  tains,  prepare  highways  for  its  inhabitants, 
fields  shall  clap  their  hands.  Instead  of  die  *  and  plant  with  his  own  hand  **  in  the  wildeiw 
tbom  shall  come  up  the  fir  tree,  and,  instead  ness,  the  cedar,  the  shittah  tree,  and  the  myv- 
of  the  brier  shall  come  up  the  myrtle  tree."§  tie  ?"  Or  are  vre  to  suppoee,  that  angdie 
**  And  they  shall  build  the  old  wastes,  they  beings  are  to  be  sent  down  from  heaven  to 
ahall  raise  up  the  former  desolations,  and  they  perform  such  material  opentions  1  If  no^ 
shall  repair  the  waste  cities,  the  desolatious  then  they  must  be  effected  by  the  genius  and 
of  many,  generations."  energy  of  man.  For,  whatever  man  is  eoa* 
Although  several  ofthelast  quoted  passages  bled  to  perform,  under  the  arrangemente  of 
may  be  considered  as  having  a  reference  to  the  Divine  government,  is  uniformly  asoibed 
the  spiritual  renovation  of  the  world,  yet  the  to  God  as  the  Supreme  mover  and  director  of 
•  italah  Ixv.                             f  Ff aim  zcvl.  ^^eiy  operation ;  and  a  miracle  vras  never 

t  itatfth  xil.'l8  » Isaiah  Iv.  1%  performed,  when  human  agentsi  by  the  Ofdi- 
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naiy  hwi  of  Dature,  weze  able  to  aecompluh  tion  of  adults  in  religiim,  and  in  ervry  branch 
the  object  intended.  of  luefiil  knowledge,  what  an  amount  of  en- 
And  how  is  man  to  accomplish  soch  im-  joyment  might  be  communicated  to  thouaands 
provementi,  hut  by  employing  his  tieasaies^  of  miserable  creatures,  now  in  a  stale  of 
and  his  phjrsical  and  mental  energies  in  such  penury  and  degradation  1  and  what  a  beauti* 
beneficent  operatioiuil  Hitherto,  covetous-  fill  transformation  would  appear  on  the  aspect 
ness  has  prevented  such  desiiable  improve-  of  "  the  wilderness,  and  the  solitary  place," 
ments  from  being  eflected.  When  requested  now  covered  with  briers  and  thorns,  and  un- 
to embark  in  any  undertaking  which  has  iat  trodden  by  the  foot  of  man !  Nothing  pro* 
its  object  the  melioration  of  the  social  state,  vents  such  scenes  from  being  realized,  but  the 
its  uiuform  language  is,  ''will  it  pay?"  **  will  principle  of  avarice;  and  it  becomes  Chris- 
it  pay  1"  **  vrill  it  produce  a  proper /Mr  c«is/l<wie  tians  to  whom  God  has  granted  ridias  and 
for  the  outlay  of  money  ?"  implying  that  me  property,  seriously  to  amnder,  whether  they 
acquisition  of  more  money,  is  the  grand  stimu-  be  not  called  upon  by  the  word  and  provi- 
lus  which  should  excite  us  to  embark  in  any  dence  of  God,  to  embark  in  such  undertakings, 
undertaking.  It  is  stated,  for  example,  that  although,  instead  of  making  five  per  cent  for 
certain  marshes,  mosses,  and  heath-clad  hills,  their  money,  they  should  lose  twice  that  sum 
can  never  be  cultivated,  beeaute  the  expense  in  accompliishing  such  designs.  The  question 
of  cultivating  them  would  outrun  the  profit"  with  a  Christian,  ought  not  to  be,  what  is  the 
This  m  an  argument  which  may  be  dlowed  per  centage  of  numty  to  be  acquired ;  bat 
to  a  man  who  worships  mammon  as  his  what  is  the  per  centage  of  happiness  that 
God,  and  who  has  his  portion  only  in  the  pre-  will  be  gained  to  mankind,  and  of  improve- 
aent  life;  but  such  an  argument  ought  never  ment  on  the  face  of  nature.  Let  such  cona- 
to  proceed  from  the  mouth  of  a  Christian,  der  what  I  say,  and  **  may  the  Lord  give  them 
The  grand  question  to  be  determined  is,  "is  understanding  in  all  things!" 
It  expe&ent  and  requisite  that  such  improve-  3.  Were  covetousness  undermined,  toe 
ments  should  be  attempted,  and  is  it  consistent  ndghi  soon  hact  inatitutions  estabUshed  for 
with  the  will  and  purposes  of  God,  thst  they  the  inieUedtud  and  reBgious  instrueUon  of 
should  be  accomplished  1"  If  such  questions  persons  of  ail  ranks  and  ages. 
can  be  answered  in  the  affirmative,  then  all  This  is  a  most  important  consideration— a 
other  oonstderations  ought  to  be  laid  aside,  subject  the  most  momentous  of  any  that  can 
and  it  ought  to  be  delfterately  considered,  engage  the  attention  of  the  Christian,  or  of 
and  laid  down  as  a  maxim,  that  money  was  members  of  general  society.  It  is  a  subject^ 
bestowed  by  God  for  just  such  purposes,  and  however,  which  has  been  most  unaccountably 
not  to  be  put  in  a  bag,  or  **  laid  up  in  a  nap-  overlooked  by  all  ranks,  and  even  by  professed 
kin."  Were  such  views  generally  recognized,  Christians  and  philanthropists.  Innumerable 
and  acted  upon,  a  new  impulse  would  be  facts  which  have  lately  come  to  light,  in  oar 
given  to  human  activity,  and  a  new  aspect  own  land,  abundantly  prove,  that  ignorance 
would  begin  to  appear  throughout  the  acene  and  erimt  are  almost  inseparably  connected; 
of  nature,  and  of  general  society.  How  and  the  same  position  is  confirmed  by  the  ex- 
many  thooaands  are  to  he  found  in  our  cities  perience  of  almost  every  other  country.  Not> 
and  populous  towns,  and  even  in  our  hamlets  wifiistanding  the  severity  and  the  multiplicity 
and  villagies,  who  are  living  in  the  midst  of  of  our  penal  statutes,  and  the  new  enactments 
fUth  and  wretchedness,  either  altogether  on-  which  are  issued,  year  after  year,  against 
employed,   or  ddng  oat  a  scanty  pittance,  crimes,  they  have  multiplied  almost  in  pro- 


scaroely  sufficient  to  keep  soul  and  body  to-  portion  to  the  increase  of  ^r  criminal  statutes. 

gsther,  or    employed  in  pilfering,  or  other   It  has  been  calculated,  that  in  and  about  Lon- 

oriminal  pursuits,  who  would  rejoice  in  the   don  alone,  there  are  above  fifty  thousand 

prospect  of  being  employed  in  nual  improve  thieves  and  pick-podiets.    And  no  wonder, 

mentt!  when  we  learn  from  the  Report  of  the  **  Bii- 

Now,  were  tome  hundreds  of  such  persons  tish  and  Foreign  School  Society"  for  1838, 

distiiboled,  under  proper  superintendents,  in   that  <*  in  the  Metropolis  alone,  there  are  above 

diflerait  parts  of  the  country,  to  dmin  a    160,000  children  growing  up  to  manhood 

manh,  to  cultivate  a  desart,  to  form  new  roads,   vrithout  educatbn."    In  Nottingham,  it  ii 

to  drive  soil  to  sandy  or  rocky  wastes,  and  to  found  that  more  than  a  thousand  children,  of 

direct  rivulets  and  streams  of  water  to  flow   an  age  suitable  for  school,  are  growing  up  in 

through  such  places ;  were  small  towns  and  total  ignorance ;  and,  in  Herefordshire,  oat 

tillages,  on  spacious  plans,  to  be  reared  in   of  41,000  individuals,  only  about  24,000,  or 

such  places,  and  comfortable  habitatioDS  lor  little  more  than  one  hal{  were  able  to  read. 

the  industrious  tahoarera;  were  schools  esta^   Instoad  of  one  out  of  every  four  attendmg 

bhihed  for  the  instruction  of  the  young,  and   instruction,  it  is  estimated,  that  throughout 

iiUHches,  and  lecture  roonm  lor  the  instruo-   Great  Britain  and  Ireland,  there  is  not  above 
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t 
ime  onC  of  tw<elv«  or  foarteen  of  the  popalA-  u  interettiiig  to  a  rational  and  immortal  being 
tion,  at  an  average,  enjoying  the  means  of  baa  been  overlooked  and  omitted.  Wardm 
legular  instruction ;  paltry,  and  inefficient,  as  have  been  subatitnted  in  place  of  things ;  the 
fbey  generally  are.  Without  a  thorough  tn-  elements  of  language  instead  of  the  elementa 
tellectuai  and  religious  education,  universally  oi  thought,  the  key  of  knowledge,  instead  o£ 
extended,  commenciog  at  a  very  eariy  period  knowledge  itself  g  Pagan  maxims  instead  o£ 
of  life,  and  continued  till  manhood,  the  root  of  '  Christian  prinnples  and  precepts ;  a  farrago 
crime  will  never  be  extirpated ;  and  although  of  trash  i<clected  from  Heathen  Orators,  Poets, 
its  branches  may  be  occasionally  lopped  off  old  plays,  fables,  romances,  and  novels,  in- 
by  the  sword  of  the  law,  they  will  always  be  stead  of  the  grand  and  interesting  facts  of 
ready  to  break  out  in  fresh  luxuriance.  So  sacred  histoiy,  the  scenes  of  domestic  life,  the 
long  as  the  principle  of  crime,  and  those  a£feo-  useful  arts  and  sciences,  the  beauties  of  crea- 
tions which  lead  to  it,  are  su£Eered  to  remain  tion,  and  the  sublime  and  magnificent  scenery 
without  moral  counteraction;  human  laws,  of  the  universe.  Man  has  been  considered 
however  severe,  will  be  altogether  inefficient,  rather  as  a  kind  of  machine,  than  as  a  rational 
either  for  eradicating,  or  repressing  it.  intelligence,   and  our  systems  of  educatioa 

An  efficient  education  is  likewise  essentially  have  treated  him  as  if  he  had  been  little  elae 
necessary  for  prpparing  men  to  listen  wi^  than  a  puppet,  formed  for  mechanical  move- 
attention  and  intelligence,  to  the  declarations  ments.  The  idea  that  he  is  a  being  destined 
of  the  gospel.  For  want  of  that  intelligence  to  future  and  eternal  existence,  and  that  hie 
which  education  should  produce,  neither  rar  trsining  ought  to  have  a  respect  to  bis  ulti- 
ttonal  nor  moral  arguments  make  the  least  mate  destination,  has  been  almost  entirely 
impression  on  the  mind.  We  cannot,  in  many  overlooked  in  our  scholastic  arrsngements , 
instances,  penuade  such  persons  to  attend  a  and  the  government  of  the  temper  and  con- 
place  of  worahip  when  Scriptural  instruction  duct,  according  to  the  maxims  and  precepts 
is  communicated ;  and  when  they  are  con-  of  Christianity,  has  never  formed  a  prominent 
strained  to  enter  a  religions  aasembly,  they  obittct  in  our  seminaries,  either  for  the  higher 
aie  incapable  of  fixing  their  attention  on  or  the  lower  ranks  of  society.  Besides,  our 
spiritual  subjects,  or  of  understanding  and  acholastic  instructions,  deficient  as  they  are, 
appreciating  the  nature  and  importance  of  are  not  enjoyed  by  the  one  half  of  our  popu- 
the  truths  delivered ;  so  that  the  most  solemn  lation.  We,  therefore,  require  a  system  of 
considerations  and  admonitions  produce  no  education  to  be  established,  commencing  at 
more  eflfect  in  exciting  to  lepentanoe  and  se*  two  yean  of  age,  and  continued  till  twenty, 
rious  reflections,  than  <*  a  sounding  brass  or  a  which  shall  communicate  to  young  minds  tht 
tinkling  cymbal."  dements  of  thought,  and  which  shall  campus 

Hence,  likewise,  the  eonfiised  and  distorted  hend  all  those  useful  branches  of  knowledge 

c<inceptions  of  Divine  truth  which  are  enter-  in  which  man  is  interested  as  a  rational  and 

tained  by  many  of  the  regular  hearen  of  the  social  intelligence,  and  as  a  candidate  for  a 

gospel ;  hence  the  little  efiect  produced  on  blessed  immortality.    Our  grand  object  ought 

their  moral  characters,  and  hence  tlie  want  now  to  be,  that  there  shall  no  one  of  our  po> 

of  holy  energy,  and  of  that  noble  spirit  tii  pulation  who  stands  in  need  of  instruction,  be 

Christum  heroism  and  generosity,  i^iich  ought  without  the  means  of  education, — so  that,  la 

to  distinguish  every  mendier  of  a  leligions  the  course  of  another  generation,  there  shall 

eommunity.  not  be  an  ignorant,  and  scarcely  a  vidous 

Again,  universal  education  is  essential  far  individual  found  in  our  land 
preptoing  the  u^gf  for  the  arrival  of  the  In  order  to  aecompliBh  such  a  grand  and 
prwieted  millennium*  Such  a  period  cannot  beneficent  object,  we  must  have  infant  achoob 
possibly  be  ushered  in,  till  a  moral,  intellect-  established  for  all  dsases,  and  thnra^^out 
ual,  and  religious  education  be  univeraally  every  comer  of  the  land;  schools  for  the  in- 
established,  and  the  benefits  of  it  enjoyed  by  tellectuai  and  religious  education  of  the  young, 
•U  ranks  and  conditions  of  men.  It  is  in  this  from  the  age  of  six  to  the  age  of  fourteen 
and  the  efiects  which  flow  from  it,  that  the  yean ;  seminaries  for  instructing  apprentices, 
essence  of  the  millennium  will  chiefly  consist  journeymen,  clerks,  shopkeepers,  and  other 
For,  at  that  period,  **  all  shall  know  Jehovah  classes  of  young  men  and  women,  from  the 
from  the  least  to  the  greatest,"  in  consequence  age  of  fourteen  to  twenty,  or  upwards,  acoom- 
of  which  "  all  the  ends  of  the  world  shall  re-  inodated  t6  their  conveniency,  and  calculated 
nember  and  turn  to  the  Lord,  and  all  kin-  to  convey  to  them  instruction  in  the  higher 
4reds  of  the  nations  worship  before  him.**  departments  of  knowledge  and  rdigion ;  and 

At  present,  we  have  little  or  nothing  that  tolleges  for  the  moral  and  intelleetnal  tiain- 

linly  deserves  the  name  oSedueaiion.    In  the  ing  of  itodun  fitted  to  conduct  such  insli- 

system  of  education  which  has  hitherto  pp^  toti<ms. 

▼ailed  in  our  country,  almost  every  thing  that  These,  with  similar  instctntiottfl^  and  oottrses 
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of  letluiw  on  every  bnnch  of  knowledge,  phyrical  and  mental  energies  on  sncb  oljcda, 
homan  and  divine,  require  to  be  eetabliahed  and  ooneecrate  a  fiiir  proportion  of  oar  wealth 
in  eveiy  district  thronghoat  the  length  and  towards  their  accompliriinient  It  is  \j  sdcIi 
breadth  of  oar  land.  means,  we  may  rest  aasared,  that  Grod  will 

These  are  objects  not  only  of  vast  impor-  accomplish  his  eternal  purposes,  and  the  pro- 
lance,  but  which  would  require  for  their  dictions  of  his  word  in  reference  to  that  period 
acoompUshment  a  vast  expense.  For  the'  when  **  the  glory  of  Jehovah  shall  be  rerealed, 
island  of  Great  Britain  alone,  there  would  and  all  flesh  shall  sec  it  together,"  and ''  when 
require  to  be  established  no  leas  than  about  all  shall  know  him  from  the  least  to  the 
aixty  ihoiuand  teminariea  of  the  description   greatest." 

to  which  I  allude ;  eveiy  one  of  which,  in-  4.  The  progress  of  science  and  art  would 
clading  an  apparatns,  museum,  and  every  iei^romo^r^i,  were  covetonsnesB  counteracted, 
thing  elee  which  an  intellectual  seminary  and  a  spirit  of  generosity  diffusing  itself 
should  contain,  would  require  at  least  £1200   throughout  society. 

to  be  devoted  to  its  erection  and  establishment,.      The  progress  of  the  sciences  and  arts  has 
which  would  amount  to  seventy4wo  miUions  generally  kept  pore  with  the  progress  of 
of  British  pounds  !    Great  as  this  sum  may   Christianity.    They  arc  intimately  connected 
appear,  it  it  only  a  mere  itemt  when  com-  with  religion,  and  have  been  instrumental  in 
pared  with  the  hundreds,  or  rather  thousands  its  propagation  and  extennon.     Without  the 
of  millions  which,  during  the  last  century,   aid  of  printing,  the  revelations  of  heaven  could 
were  spent  in  the  folly  and  madness  of  war-  never  have  been  so  extensively  circulated  as 
fare.     But,  by  what  means  are  such  sums  to   they  now  are,  by  the  millions  of  Bibles,  and 
be  raised,  so  long  as  covetonsness  holds  its   other  books  on  theology,  that  have  issued  firom 
sway,  as  it  has  hitherto  done,  over  the  human   the  press.    Without  th^  mariner's  compass. 
Bundl     Neither   governments,  communities,   and  the  art  of  navigation,  wo  could  never 
nor  individuals  wUl  come  forward  to  lend  their  have  visited  the  **  isles  afar  off'*  in  the  midst 
aid  in  promoting  yuch  objects,  till  the  principle   of  the  ocean,  to  communicate  to  their  benighi- 
of  avarice  be  undemuiied,  and  the  legitimate   ed  inhabitants  the  kiMiwledge  of  salvation, 
use  of  wealth,  on  the  principles  of  Christianity,   Without  a  knowledge  of  the  globular  form  of 
be    generally  appreciated.     But,  were    this   the  earth,  which  science  has  demonstrated, 
object  in  some  measure  ef&cted,  and  a  prin-  many  regions  of  our  world  could  never  have 
ciple  of  Christian  generosity  beginning  to  gain   been  explored,  and  we  should  have  remained 
the  ascendanty  there  would  not  be  the  least  in  ignorance  of   America,  Australasia,  and 
difficulty  in  accomplishing  eveiy  thing  which   many  other  countries  with  which  we  now  re- 
has  now  been  proposed.  We  have  the  means  gularly  correspond.  Without  a  knowledge  of 
in  our  power,  if  we  have  the  vnU  to  apply   this  fiict,  and  of  the  extent  of  the  earth's  dia- 
them ;  for  there  is  more  money  spent  every   meter,  we  could  not  have  measured  the  di^ 
year  in  folly,  extravagance,  imd  vice,  than   tances  and  magnitudes  of  the  heaTcnly  bodies; 
would  be  amply  sufficient  to  establish  every   and,  without  ^e  use  of  the  telescope  we  could 
institution  requirite  for  the  intellectual,  moral,   never  have  explored  the  magnificent  scenet 
and  religious  instruction  of  persons  qS.  every   of  the  universe  which  it  has  laid  open  to  view, 
age  and  sex,  and  of  ail  huiks  of  the  oonunu-   and  consequently  could  never  have  formed- 
tkj.    Andy  if  they  were  once  established,  such  enlarged  conceptions,  as  we  can  now. 
fbor  or  five  millions  annually  would  be  sufii-  do,  of  the  attributes  and  operations  of  th* 
cient   for    conducting   their  operations,  and   Creator. 

nnying  forward  every  requisite  improvement  It  is,  therefore,  of  impoT|pnce,  in  a  lefigioua 
And  what  m  bright  and  enlivening  prospect  point  of  view,  that  science  and  art  should  b» 
would  thea  be  gradually  unfolding  to  oar  improved,  avid  carried  forward  towards  pei^ 
^irw !  the  young  rising  up  in  wisdom  and  fection.  For  the  more  minutely  the  wonders 
knowledge,  and  in  favour  with  God  and  man ;  of  nature  are  explored,  the  more  distinctly  do 
oaefol  knowksdge  and  Christian  princi|4es  we  perceive  the  traces  of  Infinite  wisdom  and 
extending  their  influence  throughout  all  intelligence,  and  the  boundless  power  and 
ranks;  the  principle  of  crime  undermined  and  goodness  of  Him  ''whose  kingdom  nileth- 
almost  «!radicated;  property  secure  from  the  over  all."  In  proportion,  too,  to  the  extent 
inroads  of  the  pilferer  and  depredator ;  im-  and  aecuracy  of  our  Tiews  of  the  system  of 
provenients  of  every  description  carried  for-  oeataom  shall  we  be  enabled  to  perceive  the 
ward  with  alacrity  and  vigour ;  and  harmony  general  harmony  which  subsists  between  the 
and  Older  introduced  into  every  department  operations  of  God  in  the  visible  univonse,  and 
«Cthe  moral  world.  the  revelatbns  of  his  word. 

All  these  and  similar  efiecU  would  imdoubt^  And,  as  orf  has,  hitherto,  foeUitated  tfaa 
adiy  be  accomplished,  m  a  greater  or  less  progress  of  the  Gospel,  and  the  extension  of 
^iree,  were  we  now  to  oonoentiate  aU  our  Christianity  to  distant  hnds,  so  we  hav» 

39  >c«  (80H 


mi  ESSAY  ON  COVETOUSNESS. 

reawm  to  beliere,  that  it  will  contribute  itill  have  been  wasted  to  no  parpoae.*     But  if 

more  extensively  to  ita  propagation  in  future  avarice  were  transformed  into  generosity,  and 

ages,  than  it  has  ever  yet  done  in  the  ages  generosity  directed  to  patronize  and  assist 

that  are  past    Great  improvemente  are  still  schemes  which  are  praiseworthy,  and  oTprao* 

required,  both  as  to  the  8afety  and  the  rapidity  tical  utifity,  many  useful  contrivanoea,  which 

of  our  modes  of  conveyance,  from  one  place  are  now  in  embryo,  might  soon  be  brought  t» 

to  another,  whether  by  sea  or  land.    Ships  perfection,  and  rendered  subaervient  to  tlw 

requira  to  be  constructed  on  improved  plans,  good  of  mankind. 

less  liable  to  be  endangered  by  the  billows  of  Those  who  are  possessed  of  wealth,  hava  it 
the  deep,  or  even  when  staking  against  a  not  only  in  their  power  to  patronize  perse- 
shoal,  and  from  the  recent  progress  of  mven-  vering  genius,  but  to  establish  lectures  on 
tion,  it  is  not  unlikely  that  contrivances  may  science,  and  every  branch  of  useful  know- 
be  suggested  for  impelling  them  .across  the  led^ ;  to  build  lecture-rooms,  to  provide 
ocean  with  a  greater  de^ee  of  velocity  than  apparatus,  to  erect  observatories,  to  found 
haa  hitherto  been  attained,  and  which  may  museums  in  towns,  villages,  and  all  partr 
enable  them  to  glide,  with  mort  safety ^  through  of  the  oountiy ;  and,  in  proportion  as  science 
the  foaming  billows.  Locomotive  engines,  by  is  extended,  and  the  number  of  rational  in- 
land, may  be  brought  to  a  still  greater  degree  quirers  and  experimenters  is  increased,  may 
of  perfection ;  and  even  balloons  may  be  con-  we  expect,  that  new  facto  will  be  elicited  from 
atructed  with  apparatus  adequate  to  conduct  the  system  of  nature,  and  new  inventiona 
them,  in  any  direction,  through  the  regions  brought  to  light  for  the  improvement  of  the 
of  the  atmosphere.  Agricultural  instrumento  social  state  of  mankind.  The  sums  wasted 
may  be  contrived  for  facilitating  raral  operas  in  extravagance  and  luxury,  in  gambling, 
tions  and  the  cultivation  of  the  soil ;  and  new  horseracing,  and  hounding,  or  hoarded  for 
inventions  brought  to  light  for  the  quick  per-  the  purpose  of  gratifying  a  covetous  'pro- 
fbrmance  of  all  kinds  of  labour,  so  that  the  pensity,  might,  when  applied  in  this  way, 
labouring  classes  may,  ere  long,  have  abun-  draw  forth  the  latent  sparki%  of  geniua,  and 
dant  leisure  for  the  enjoyment  of  the  bounties  prove  a  powerful  stimulus  to  inventions  and 
of  the  Creator,  and  for  storing  their  minds  enterprises,  which  might  contribute  to  the 
with  all  kinds  of  knowledge,  both  human  and  advancement  of  society,  and  to  the  counter* 
divine.  Our  knowledge  of  the  powers  of  action  both  of  physical  and  moral  evil, 
nature,  and  of  the  functions  of  the  animal  5.  The  progrets  of  Christianity  through 
system,  may  be  so  increased  as  to  enable  us  the  tvorld  would  be  rcqaidlypromoftd,  were  tbA 
to  prevent  diseases  of  every  description  ;  and  inordinate  love  of  wealth  thoroughly  subdued, 
instrumento  or  contrivances  of  various  kinds  It  is  evident,  from  the  general  tenor  of  tha 
may  be  invented  to  ward  off  those  disasters.  Scriptures,  and  particularly  fitim  the  writing* ' 
and  fotal  effecto  which  now  so  frequently  flow  of  the  prophets,  that  the  blesainga  of  salvation 
from  the  operations  of  lightning,  noxious  are  intended  to  be  enjoyed  by  all  the  nations 
gases,  storms,  and  tempests,  and  other  agento  of  the  world.  **  It  is  a  light  thing "  (saith 
in  the  system  of  nature,  which  have  so  fre-  God,  when  addressing  Messiah,)  **  that  thoa 
quently  been  the  cause  of  many  accidento  and  •  ^  scientifle  Kenileman,  of  very  limited  tn- 
calamities.  eome.  had,  for  geveral  yean,  devoted  ■  conofder- 
Now,  it  might  easily  be  shown,  that  all  "We  portton  o*"  tils  time  in  experiment!,  tending 
•ii^h  imn»/^«rAmi>n*<.  in  a^Ji^r^t^  ^-^A  ...*  »...  ***  pfovc.  thst  ft  beautifiil  ftud  pefmaneni  liaht 
such  improvemento  m  scionoe  and  art,  are  „ay  be  obtained  from  electricity,  and  hai.  already 
mtiraately  connected  with  religion,  and  have  exhibited  an  appnratni  and  ezperimenia  on  a 
a  bearing  upon  the  happiness  of  man,  and  '"*'^"  scale,  which  prove,  that  the  ohj4»ct  intended 
nrwYn  «k<>  n»^tt««^A»i  ^n/l  «k«  »^»t.«»...i  --♦-  **  l>k«ly  l«  !>«  cffecied,  could  fuuds  be  procured  to 
upon  the  propagation,  and  the  universal  esta-  enconrixe  the  inxmlous  and  perfievering  Jnven- 

bUshment  of  Chnstiamty  throughout  the  world,  tor,  and  enable  him  to  go  forward  with  hfa  experf- 

Bnt,  without  nioneyj  such  unprovementa  can-  "***"'?  *>"  a  Iarf»»r  arale.  A  nobleman  in  the  neifrh- 

n^*   Ko   ^(R^^      £r.*.^  ,w>»Lvn.   ^^  »»»:».  boiirhood.  diatlniruibhed  for  his  "liberal  polltica." 

not  be  efferted.     Many  persons  of  genius,  i^ieiy  p^jd  .  vigit  to  the  Inventor,  and  wax  ernti- 

who  have  hit  upon  useful  mventions,  have  fied  in  witnexfinv  gome  of  the  experiments.    He 

been  obliged  to  drop  the  prosecution  of  their  '"***  '^*™  *"  peraevere.  and  if  the  plan  auccepded, 

i^...    «.i.^n  «k<.»  «.«.»  .t^»i«  Ji*^  4X-  «.r.w...  *■  '*'*■  expected,  he  would  have  hia  manaion  ilia- 

plans,  when  they  were  nearly  npo  for  execu-  minaied  by  thia  electrical  li^ht.    But  althonirh  he 

tion,  for  want  of  pecuniary  means  to  cany  mnat  have  known  that  the  in ventor*a  income  was 

them    into  effect     And,    in    numerous    in-  e«r«mely  limited,  and  that  he  muai  have  denied 

-«„^«^    ...K«.  «  «.<wl^i   «-  -«»-ii  ».>k:..«  k— .  n'»n«elf  most  of  the  comforts  of  life,  from  having 

stances,  when  a  model,  or  small  machine  has  laid  out  ao  much  ezpenae  In  conductinK  hIa  experi- 

been  constructed  to  illustrate  the  operation  of    menra,  hi:  never  thonrht  of  aayinc  to  him,  "1*11 

a  certain  principle  or  theory,  the  want  of  f*\*  y*"  *  hMndredgulneaatoenabia  you  to  per- 

^  *_  V         »^       *^  -4     i_'  feet  your  mveniion,  and  to  bring  it  forth  for  the 

money  or  patronage  has  prevented  ito  bemg  ^oo/of  mankind  ;•»  aitboush  hefcould  well  aflhrd 

exhibited  on  a  large  scale,  so  as  to  demon-  It,  and  haa,  doubtieaa.  spent  ten  timea  that  aom 

sttate  ito  practical  utility ;  and  all  the  labour,  S;/:?^"'»«  ^^P""  £"<=!»'  ^.Z'^T^'llJL  ***•  ^•"- 
«nvW»  L^A  «*»«»^  n*.^^n.i«^  Sn^,..^  duct  of  avarice,  combined  with  Indlftrenca  ta 
^pn^,  and  expense,  previoiisly  incumdy   ihe  promotioB  of  the  food  of  society. 


BENEFITS  FROM  THE  UNDERMINTNG  OF  COVETOUSNESS.  Q\ 

diofuldfit  be  my  senratit  to  raue  up  the  tribes  What  Is  al!  that  has  been  done  hiAerto,  fai 
of  Jacob,  and  to  restore  the  preserved  of  propagating  the  gospel,  compared  with  what 
Israel,  /  wiil  also  give  thee  for  a  Ught  to  the  might  have  been  done^  had  we  been  deeply 
Centiks,  thai  thou  niayext  he  my  aalvation  impressed  with  the  importance  of  such  enter- 
Co  the  ends  of  the  earth***  Hence,  it  was  prises,  and  acted  in  the  character  of  devoted 
among  the  last  instructions  that  Christ  de-  servants  of  the  Redeemer,  "who  count  aO 
livered  to  the  apostles,  and  to  all  their  suc^  things  but  loss,**  in  comparison  of  the  interests 
eeoBors  in  their  name-  ''Go  ye  into  all  the  of  his  kingdom  1  All  that  has  hitheito  been 
tporld  and  preach  the  gospel  to  every  area-  raised  for  missionary  purposes  within  the  last 
tore ;  and  lo,  I  am  with  you  alway,  even  to  twenty  years,  (and  it  is  chiefly  within  Ais 
the  end  of  the  world."  Notwithstanding  the  period  tiiat  such  enterprises  have  been  in 
lapse  of  1800  years  since  this  oommiBsion  operation)  is  little  more  than  two  or  three 
^as  given  to  the  followers  of  the  Redeemer,  millions  of  pounds,  when  at  least  fivcy  timea 
it  has  only  been  very  partially  fulfilled.  Dark-  such  a  sum  might  have  been  raised  every 
neas  still  covers  the  greater  part  of  the  earth,  year,  had  we  been  animated  with  any  thing 
and  gross  darkness  the  people.  The  greater  like  the  spirit  and  the  holy  zeal  of  the  primi- 
portion  of  the  vast  continents  of  Asia  and  tive  Christians.  This  is  evident  from  what 
Africa,  a  great  proportion  of  America,  and  has  been  stated  in  the  preceding  chapter, 
even  of  the  southern  parts  of  Europe ;  almost  Were  thousands  of  Christians,  on  whom  God 
the  whole  of  Australasia,  the  immense  islands  has  bestowed  property  and  ridies,  to  conse- 
of  Borneo,  Sumatra,  Madagascar,  the  Kuriles,  crate — ^not  the  whole  of  their  estates,  as  was 
Japan,  and  hundreds  of  other  islands,  inha-  done  at  the  period  alluded  to— but  only  the 
biled  by  millions  of  human  beings,  still  lie  one-half,  what  immense  sums  for  rearing  the 
within  the  confines  of  Pagan  darkness^  where  spiritual  temple  might  speedily  be  raised  i 
■carccly  a  ray  of  Divine  light  has  yet  pene-  And  such  sums  are  almost  indispensably  re- 
flated ^  to  giude'^  their  benighted  inhabitants  quisite.  We  have  a  work  of  immense  extent 
**  in  the  way  of  peace.*^  Even  in  those  na-  and  importance  to  accomplish.  We  require 
tiona  where  the  religion  of  Jesus  is  known  thousands,  an4  ten  thousands  of  preachers, 
and  established,  the  inhabitants  are  not  yet  mianonaries,  catechists,  linguists,  translators^ 
half  christianized,  and  multitudes  ''are  perish-  schoolmasters,  lecturers,  and  other  labourers^ 
ing  for  lack  of  knowledge,**  even  where  the  to  be  trained  for  their  respective  departments 
sound  of  the  gospel  is  heard,  and  its  light  of  sacred  labour.  We  require  tbem  to  be 
shining  around  them,  ibr  want  of  proper  more  thoroughly  trained  than  they  have  ever 
instruction  to  arouse  their  attention.  yet  been  for  th«  services  to  which  they  are 

To  fulfil  the  commission  of  Christ,  and  to  devoted.  It  is  not  enough  that  a  missionary, 
bring  into  efiect  the  purposes  of  God  in  the  of  any  description,  be  a  man  of  piety,  though 
conversion  of  the  nations,  will  therefore  re-  this  qualification  b  essentblly  requisite.  He 
quire  vast  and  long  continued  exertions.  If  should,  if  possible,  be  a  man  of  universal 
oar  fiiture  movements  be  as  slow,  and  our  knowledge,  having  his  mind  richly  imbued 
energies  as  feeble  as  they  have  been  for  300  with  all  the  information  he  can  acquire  an 
years  past,  we  could  not  expect  to  behold  the  sacred  and  civil  histoiy,  mythology,  science 
glory  of  the  millennium  till  after  the  lapse  of  and  art,  and  the  system  of  nature,  in  all  ili 
two  thousand  years.  Yet  it  is  in  our  power,  departments ;  for  he  will  find  abundant  scope 
as  agents  under  the  guidance  of  the  Divine  for  all  his  acquirements,  wherever  he  may 
spirit,  to  hasten  the  approach  of  the  bllssfiil  labour  in  the  heathen  worid,  and  particularly 
era,  within  little  more  than  half  a  century,  if  among  those  tribes  that  have  made  certain 
we,  at  this  moment,  arouse  ourselves  from  advances  towards  a  state  of  civilization. 
apathy  and  spiritual  dumber,  and  bring  forth  From  such  sources,  he  must  ocq^onally 
all  the  tiessnres  at  our  command  to  carry  for-  draw  his  illustrations  of  Divine  subjects,  and 
ward  the  enterprise.  But  without  wealth,  and  his  proo6  of  the  fiusts  and  doctrines  of  revela^ 
that,  too,  to  a  vast  amount,  nothing  of  any  tion ;  and  endeavour  to  make  genera]  know- 
great  importance  can  be  achieved.  If  the  ledge  on  every  useful  subject,  go  hand  in 
principle  of  covetousness  shall  still  hold  pos-  hand  with  his  expositions  of  the  Christian  sya- 
■eosion  of  the  soul,  as  it  has  done  for  ages  tern.  In  particular,  he  should  be  thoroughly 
past,  and  if  even  Christians  will  entiammel  acquainted  both  with  tho  theory  and  practice 
themselves  in  the  cords  of  avarice,  and  reftise  of  the  most  efficient  modes  of  intellectual  and 
to  come  forward  with  that  noble  generosity  moral  instruction,  to  which  I  lately  alluded ; 
which  becomes  their  character,  and  lay  down  in  order  that  he  may  seize  on  the  first  oppoi^ 
wealth  **  at  the  feet"  of  the  messengers   tunities  of  imbuing  the  mmds  of  the  yomig 


€i  ralvation,  as  was  done  on  the  day  of  Pente-  with  general  knowledge,  and  with  the  fecti 

our  hopes  of  the  speedy  conversion  of    and  principles  of  religion.    I  am  fblly  con* 

wodd  will  be  miserably  appointed.  vinced  that  for  more  converts  wiD  be  maiSm 
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from  among  the  heathen,  by  the  early  and  be  supplied  if  the  spirit  of  covetoumeM  im 
judidous  iitstruction  of  the  young,  than  by  not  counteracted  and  subdued  1 
preaching  to  the  adult  population,  though  We  have,  hitherto,  been  parsimonioos  in 
both  plans  should  be  attended  to,  and  go  the  extreme,  in  onr  contributions  for  mission- 
hand  in  hand.  By  arranging  a  judicious  ary  purposes,  and  we  have  been  almost  equallj 
system  of  education  for  the  young,  we  may  parsimonious  in  the  training  and  preparation 
strike  at  the  root  of  those  heathenish  opinions,  required  for  our  missionaries,  and  in  the 
practices,  and  prejudices,  which  have  so  power-  equipment  and  encouragement  afforded  them, 
lul  an  influence  over  adults  in  preventing  the  We  ought  to  serve  God,  in  all  coses,  and  in 
reception  of  Divine  truth ;  and  have  it  in  our  thii  in  particular,  **  with  our  beat,"  with  the 
power  to  prepare  the  youthful  mind  for  listen-  highest  talents,  and  the  greatest  measure  of 
uig  with  attention  to  the  truths  and  historical  acquired  knowledge  we  can  command ;  and 
details,  of  Christianity,  when  they  arrive  at  with  all  the  auxiliaries  for  facilitating  die 
riper  years.  Such  seminaries  would  undoubt-  work  in  view,  which  Christian  wisilom  can 
edly  prove  ''nursing  mothers"  to  the  church,  deviae ;  and  then  we  ifaay  go  fortli  with  confix 
from  which  the  greater  part  of  the  young  dence,  trusting  in  Him  *'  who  hath  the  residue 
would  come  forth  to  consecrate  themselves  to  of  the  spirit,"  that  he  will  render  oar  endea- 
the  service  of  the  Redeemer,  and  to  the  pro-  vours,  when  conducted  with  wisdom,  success- 
motion  of  the  prosperity  of  his  kingdom.  ful  for  promoting  the  extension  of  his  spiritual 

Now,  in  order  to  accomplish  such  objects,  kingdom.  Let  Christians,  then,  seriously 
we  require  colleges  to  be  founded,  and  pro-  ponder  on  this  subject,  and  consider  whether 
fessors  appointed  for  instructing  students  and  there  be  not  an  urgent  call  addressed  to  them 
intended  missionaries,  in  all  those  branches  in  the  providence  of  God,  to  awake  from  their 
of  knowledge  with  which  they  ought  to  be  slumbers,  and  come  forth  with  their  treasures, 
acquainted.  We  require,  as  their  instructors,  in  a  far  more  liberal  manner  than  they  have 
men  of  general  information,  of  talent  and  ever  yet  done,  to  assist  in  rearing  the  spiritual 
piety,  who  will  render  their  lectures  and  other   temple  of  Jehovah. 

mstructions,  .as  popular  and  perspicuous  as  Some  years  ago,  I  was  conversing  with  a 
possible ;  and  who,  on  every  branch  of  science,  shrewd  and  intelligent  gentleman  on  the  sub- 
will  point  out  the  moral  and  religious  purposes  ject  of  missionary  operations,  who  seemed  to 
to  which  it  may  be  applied,  and  direct  their  think  that  there  was  too  much  fuss  and  bustle 
students  to  render  every  department  of  human  about  such  enterprises,  when  so  much  is  re- 
knowlcdge  subservient  to  the  interests  of  quired  to  be  done  at  home  with  the  money 
Christiani^.  We  require,  that  our  mission-  expended  on  such  objects.  "  I  do  not  think," 
aries  be  possessed  of  vigorous  mental  powers,  he  said,  "  that  the  heathen  are  in  so  wretched 
and  that  they  be  instructed  in  the  best  modes  and  dangerous  a  state  as  many  of  our  religion- 
of  infant  education,  and  that  they  actually  ists  represent,  and  would  have  us  believe ; — 
practise  as  teachers  of  such  institutions,  as  but,  if  I  really  thought,  that  they  were  perish- 
well  as  in  conducting  those  of  a  higher  otder,  ing  for  lack  of  knowledge,  and  exposed  to 
that  they  may  be  quite  familiar  with  all  the  everlasting  miseiy  on  this  account,  and  if 
details  connected  with  such  seminaries,  and  preaching  the  gospel  to  them  would  prevent 
be  competent  to  superintend  them  wherever  their  destruction— -then  I  admit,  that  we  all 
they  can  be  established  in  heathen  countries,  ought  either  to  embark  as  missionaries,  or 
We  require  that  they  should  have  a  competent  sell  the  greater  part  of  our  property  in  ordei 
acquaintance  with  the  construction  of  the  in-  to  send  messengers  for  their  deliverance.  We 
struments  connected  with  science,  and  modem  ought  even  to  sell  all  that  we  have,  to  our  last 
improvements,  and  the  manner  of  applying  coat,  if  such  an  object  might  thereby  be  accom- 
them  to  practical  purposes,  so  that  they  may  plishod."  And  does  not  every  Christian,  at 
be  enabled  to  explain  and  exhibit  them  in  the  least  theoretically,  admit  that  the  heathen 
countries  whither  they  are  sent,  and  to  intro-  nations  are  in  a  dangerous  situation,  as  here 
duoe  among  their  inhabitants  whatever  may  supposed,  and  exposed  to  misery  in  the  life  to 
tend  to  gratify  a  rational  curiosity,  or  to  pro-  come  1  Whatever  opinions  we  may  form  of 
mote  their  physical  comfort  For  all  such  the  salvable  state  of  any  small  portion  of  the 
purposes,  funds  to  a  considerable  extent  are  Pagan  world,  it  is  a  fact,  that  the  great 
required,  for  creating  seminaries-^for  salaries  nuyority  of  heathens,  by  the  malignant  pas- 
to  professors — for  supporting  students — ^for  sions  and  ferodous  tempers  they  display, 
sending  out  missionaries-^for  supporting  appear  altogether  unfitted  and  unprepared 
them  for  a  season — for  apparatus  for  in&ntr  for  the  enjoyments  of  the  celestial  world ;  and 
schools  and  other  seminaries — ^for  books  on  consequently,  cannot  in  such  a  state,  be  ad- 
feoeral  knowledge,  and  the  instruments  con-  mitted  into  the  mansions  of  bliss,  and  if  their 
nected  with  science,  husbandry,  and  the  existence  be  prolonged,  when  they  pass  from 
mechanical  arts.    And  whence  are  funds  to   this  eartiilT  ■cone,  it  mii#.  of  neorssity  bo  an 
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eziile&ce  connected  with  misery.    It  must,  vering  thoee  who  are  ready  to  perish,"  and 

there(bie,he  an  object  of  the  grea/eff/tnam^n^  rescuing  their  souls  from  destruction  1    If  so, 

to  embark  in  an  undertaking  which  has  for  where  is  their  love  to  the  Saviour  ?  where  is 

its  grand  aim,  to  enlighten  ** the  people  who  their  henoTolence  towards 'men?   where  b 

are  sitting  in  darkness  and  the  shadow  of  their  belief  of  the  importance  of  eternal  reali- 

death,  to   guide  their   feet   in  the  way  of  ties!   and  where  is  the  evidence  they  give 

peace,"  and  to  prepare  them  for  gloiy  and  that  they  ought  to  be  distinguished  by  the 

immortality.     And   although  we  were  **  to  Christian  name  ? 

sell  the  half  of  our  goods,**  and  devote  it  to  O !  into  what  a  blissftil  scene  miprht  this 
such  objects,  we  should  do  no  more  than  the  ruin  of  a  world  yet  be  transformed,  were 
importance  and  the  eternal  consequences  of  covetousness  thoroughly  subdued,  antl  were 
mich  enterprises  evidently  require.  only  those  who  profess  to  be  Christians,  to 
There  is  now  a  call,  and  an  urgent  call,  come  forth  with  unanimity,  and  lay  down 
from  tribes  and  natioss  in  every  quarter  of  their  superfluous  treasures  at  the  foot  of  the 
the  globe,  to  send  to  them  the  messengers  of  cross !  In  the  short  space  of  little  more  than 
peace  and  salvatian.  "The  wilderness  and  half  a  century  to  come,  we  might*  behold 
the  aolitary  places,  the  isles  and  the  inhabitants  celestial  light  diffusing  i^  radiance  over  the 
thereof  are  lifting  up  their  voices"  from  afar  most  distant  and  benighted  regions  of  the 
to  the  people  of  Britain  and  America,  to  send  g^obe ;  the  idols  of  the  nations  abolished ;  the 
to  them  the  revelations  of  heaven,  and  mis-  savage  raised  to  the  dignity  of  his  moral  and 
sionaries  to  expound  them.  India  alone,  at  intellectual  nature,  and  his  mind  adorned  with 
this  moment,  requires  at  least  a  thousand  en-  the  beauties  of  holiness ;  the  instruments  of 
lightened  and  devoted  men  to  sow  the  seed  warfare  broken  to  shivers,  and  peace  shedding 
of  the  Divine  word,  and  to  refresh  the  spiritual  its  benign  influence  over  the  world ;  temples 
wildemeaa  of  ^t  vast  heathen  territory  with  jerected  in  every  land  for  the  worship  of  the 
the  streams  of  salvation.  Ethiopia  is  begin-  God  and  Father  of  our  Lord  Jesus  Christ; 
ning  to  stretch  out  her  hands  to  God,  and  the  minds  of  the  young  irradiated  with  Divine 
many  of  hei  sable  sons  are  now  waiting  for  knowledge,  and  rising  up  in  wisdom,  and  in 
his  salvation,  and  haiKng  the  arrival  of  the  favour  with  God  and  man ;  the  principle  of 
tseasengers  of  peace.  The  inhabitants  of  the  crime  extirpated,  and  poverty  and  wretched- 
frozen  regions  of  Greenland,  Labrador,  and  neas  banished  from  the  earth ;  the  moral  wil- 
8iberia,  are  imploring  Divine  instruction  from  demess  of  the  heathen  worid  cultivated  and 
Christian  nations,  and  thousands  of  Negroes  adorned  with  every  heavenly  virtue  and  grace : 
under  the  scorehing  suns  of  the  West  Indies,  the  wastes  and  wilds  of  the  globe  transformed 
are  ardently  longing  to  be  furnished  with  oo-  into  fertile  regions,  and  arrayed  in  all  the 
pies  of  the  book  of  God.  The  Chinese  are  beanties  of  Eden ;  the  hatred  and  jealousy 
now  beginning  to  inquire  afler  the  Oracles  of  of  nations  changed  into  benevolence,  and  a 
heaven,  and  the  arts  and  sciences  of  Chris-  friendly  and  harmonious  intercourse  esta- 
tian  nations.  Even  from  *'  the  ends  of  the  blished  between  all  the  tribes  and  fiunilies  of 
earth,"  from  the  distant  barbarous  isles  of  the  the  earth ! 

Pacific  the  ay  is  now  heard  in  our  land,  And  is  not  the  prospect  of  the  mere  possi' 

"Britons,  come  over  and  help  us!"    Their  biKiy  of  accomplislmig  such  objects,  soffi- 

inhabitants  are  tre.mbling  lest  the  messenger  dent  to  quicken  every  Christian  activity  and 

of  death  should  seize  them,  before  the  ships  to  draw  forth  every  generous  emotion  ?  more 

that  convey  British  missionaries  appear  in  their  especially  when  we  consider  that  such  events 

horiion,  and  lest  a  sufficient  number  should  are  predicted  in  the  records  of  ancient  pro- 

not  arrive.    They  are  **  lifting  up  their  voices  phecy ;  that  the  certainty  of  their  being  real- 

fron  their  rocks,  and  shouting  from  the  tops  ized  is  confirmed  by  the  declaration  and  the 

of  their    mountains,"  in  expectation  of  the  oath  of  God ;  and  that  h  e  energies  of  the 

herslds  of  the  prince  of  peace,  and  are  ready  Divine  Spirit  are  promised  i  o  accompany  our 

to  receive  them  with  open  arms.    And  will  endeavours  and  to  secure  their  ultimate  sue* 

Cknttiant,  who  profess  to  be  infinitely^  in-  cess  ?     Let  us  then,  arise  and  "  shake  otn*- 

debted  to  the  Redeemer  who  purchased  tliem  selves  from  the  dust" — from  the  dust  of  carnal 

with  his  blood — who  profess  to  regard  8ai.va-  maxims  and  worldly  views ;  and  be  '*  strong 

T10V  as  of  all  things  the  most  desirable  and  in  the  Lord,  and  in  the  power  of  his  might" 

momeniowtt  and  who  would  tremble  at  the  **  For  as  the  rain  cometh  down  and  the  snow 

thought  of  the  possibility  of  their  own  eternal  from  heaven,  and  retumeth  not  thither,  but 

'leslruction — will  Christians,  to  whom  God  watereth  the  earth,  and  maketh  it  bring  forth 

has  given  wealth,  suflkr  their  minds  to  be  so  and  bud,  so  (saith  Jehovah)  shall  my  word 

governed  by  the  **  mammon  of  unrighteoua-  be  that  goeth  forth  out  of  my  mouth ;  it  shall 

Bcaa,"  that  they  will  refuse  to  bring  f<mh  their  not  return  unto  roe  void,  but  it  shall  accom- 

treasurrs  at  his  call,  as  the  means  of  *'deU-  plish  that  wluoh  I  please,  and  it  shall  prosper  in 

(309) 
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the  thing  whereto  1  lent  it"    "I  have  eworn  God,  which  are  addressed  to  the  i 

by  myselff  the  word  is  gone  out  of  my  mouth  of  the  world  at  Urge,  may  be  considered  m$ 

in  righteousness  and  shall  not  return,  that  including  predictions  of  such  events ;  as  in 

unto  me  every  knee  shall  bow  and  every  the  following  and  similar  passages:  "Make  a 

tongue  shall  swear.    For  Zion's  sake  I  will  joyful  noise  to  the  Lord  all  the  earth,  make  a 

not    hold  my   peace,  till  the  righteousness  loud  noise,  and  sing  praise."    **  Sing  unto  the 

thereof  go  forth  as  brightness,  and  the  salva-  Lord  a  new  song,  sing  unto  the  Lord  all  the 

tion  thereof  as  a  lamp  that  bumeth.    And  earth.    Worship  the  Lord  in  the  beauty  of 

the  Gentiles  shall  see  thy  righteousness  and  hoUness,  fear  before  him  all  the  earth.    Sing* 

all  kings  thy  glory.    For,  belu>ld  I  create  new  unto  God,  ye  kingdoms  of  the  earth.  O  sin^ 

heavens  and  a  new  earth,*  and  the  fonner  praises  to  Jehovah."     "  O  praise  the  Lord  aU 

■hall  not  be  remembered  nor  come  to  mind,  ye  nations,  praise  him  all  ye  people,"  dec 
But,  be  ye  glsd  and  rejoice  for  ever  in  that       And,  since  God  has  given  a  universal  caU 

which  I  create ;  for,  behold,  I  create  Jerusalem  to  all  people  to  engage  in  his  service,  we  may 

a  rejcHcing,  and  her  people  a  joy.    And  there  rest  assured,  that  this  call  will,  at  some  iuture 

shall  be  nothing  to  hurt  or  destroy  in  all  my  period,  be  univenally  responded  to  by  the 

holy  mountain,  saith  the  Lord."f  inhabitants  of  every  clime.    For  the  word 

6.  We  might  expect  the  spbidt  arrival  of  which  has  proceeded  out  of  the  mouth  <^  J^ 

the  nUllenmal  era,  were  a  spirit  of  Christian  hovah,  shall  not  return  to  him  void,  bat  shall 

generosity  universally  to  prevail.  accomplivh  the  purposes  of  his  wUL    **•  His 

To  this  topic  I  have  already  had  occasion  counsel  shall  stand,  and  he  will  do  all  his 

to  allude,  particularly  in  the  preceding  section,  pleasure."    In  accordance  with  such  calls,  we 

and  I  shall  therefore  ofier  only  a  few  addi-  find  likewise,  in  the  Book  of  Psalms,  manT 

tion al  remarks.  positive  declarations  on. this  subject    *^AU 

That  a  period  is  about  to  arrive  when  th^  tke  earth  shall  worship  thee,  they  shall  sing 

physical  and  moral  condition  of  the  human  to  thy  name."    '^  The  people  shall  praise  thee» 

laoe,  is  to  be  greatly  meliorated,  when  the  O  God,  all  the  people  shall  praise  tiiee.    God 

Ignorance  and  idolatry  of  the  heathen  world  shall  bless  us,  the  fields  shall  yield  their  in- 

are  to  be  abolished,  and  when  Divine  truth  crease,  and  all  the  ends  of  the  earth  shall 

shall  extend  its  influence  over  all  nations,  is  fear  him."     "  The  heathen   shall  fear  the 

dearly  predicted  in  the  writings  of  the  Jewish  name  of  the  Lord,  and  all  the  kings  of  the 

prophets.    In  these  writings  it  is  declared,  earth  thy  glory."    **  All  nations  whom  thoa 

that  **  the  glory  of  Jehovah  shall  be  revealed,  hast  made,  shall  come  and  wonhip  before 

and  all  flesh  shall  see  it  /i)|gf/Aer"— that  '*  all  thee,  O  Lord,  and  shall  glorify  thy  name.** 

the  ends  of  the  earth  shall  remember  and  turn  '*  All  the  kings  of  the  ear5i  shall  praise  the 

to  the  Lord" — that  "/Ae  earth  shall  be  full  Lord,  when  they  hear   the  words  of  thj 

of  the  knowledge  of  the  Lord  " — ^that  **  ^ho-  mouth."    "  From  the  rising  of  the  sun  to  the 

vah  shall  make  bare  his  holy  arm  in  the  eyes  going  down  of  the  same,  God's  name  is  to  be 

of  all  the  nations,  and  all  the  ends  of  the  praised."    "Kingsof  the  earth  and  all  people, 

earth  shall  see  the  salvation  of  our  God" —  princes  and  all  judges  of  the  earth,  both 

that "  the  heathen  shall  be  given  to  the  Re-  young  men  and  maidens,  old  men  and  diil- 

deemer  for  his  inheritance,  and  the  uttermost  dren,  shall  praise  the  name  oi  the  Lord ;  for 

parts  of  the  earth  for  his  possession" — that  his  name  alone  is  excellent,  and  his  gloiy  is 

''all  kings  shall  ML  down  before  him,  all  na-  above  the  earth  and  heavens."     Our  duty,  in 

tions  serve  him,  and  the  whole  earth  be  filled  reference  to  the  promotion  of  such  events,  is 

with  his  glory."  likewise  plainly  declared.    **  O  bless  our  Crod, 

Predictions  of  this  description,  run  through  ye  people,  and  make  the  voice  of  his  praise  to 

most  parts  of  the  vsipired  writings,  and  are  be  heard."    **Deelare  his  ghry  among  the 

embodied  in  nume- JUS  passages  which  we  are  heathen;  his  wonders  among  all  peopled 

apt  to  overlook,  >articuhu>Iy  in  the  Book  of  ''Thy  saints  shall  speak  of  the  ghry  ofthw 

Psalms.    All  the  calls,  or  commands  to  praise  kingiiom,  and  talk  of  thy  power,  to  make 

•  The  -new  heaven,  and   new  earth"  here  *'^  *?  ^^  sons  of  men  his  mi^y  ode, 

mentioned,  evidently  denote  the  renoyation  of  the  <^d  the  glonous  majesty  of  his  kmgdom." 
physical,  moral,  and  tpiriiual  world,  at  the  period        The  above  passages,  although  there  were  no 

:!:fcVi:chr„r.:ff.s:,";.';rc'i;;:^,t?.*^^^^^^  <^  "««^ '"  *«  book  of  ood  <»  thi. 

which.  In  prophetic  language,  may  be  very  properly  «iDject,— dearly  point  to  a  penod,  when  the 

compared  to  a  new  creation,  on  account  of  the  moral  state  of  die  worid  shall  be  regenerated, 

eontrast  it  will  exhibit  to  the  fiate  of  the  world  «h«»n  n^nmna  nf  a11  mnka  ■hail  An  hnm«m  tn 

In  preceding  ages.    That  the  passage  does  not  ™cn  persons  of  aU  ranits  shali  do  liomage  to 

refer  to  the  periiMl  of  the  resurrection,  appears  uie  Redeemer,  and  when  the  light  of  Divine 

?^?  h?'^^  ^  suted  in  the  sequel  of  this  chapter,  truth  shall  shed  its  radiance  on  every  land. 

f  taiahw,  10,  11 J  xlv.  93;  Ixli.  1,  «j  Ixv.  17,  ^J  "  *»^  importance  that  a  dear  conviction  of 

18, 15.  the  certamty  of  such  events  should  be  deeplj 

(310)  *^ 


BENEFITS  FROM  THE  UNBERBflNING  OF  COVETOUSNESS.  g^ 

UDprMBed  upon  the  mmd  of  every  profeflsor  nmilar  power  was  conferred  on  his  Apostfes^ 

of  religion ;   as  some  who  call  themselves  to  convince  their  hearers,  wherever  they  tra- 

Cbristians,  have  not   only  insinnaited,  but  veiled,  that  they  were  the   messengerB  of 

openly  declared,  that  the  state  of  the  world  heaven,  and  that  they  had  authority  for  the 

wrili  never  be  much  better  than  it  is;  and,  truths    they  declared.    But    no   miraculous 

consequently,  that  we  need  give  ourselves  change  was  effected  in  the  general   order, 

tittle  trouble  in  making  exertions  for  the  re-  either  of  the  physical  or  the  moral  world.    It 

generation  of  society — ^which  is  just,  in  other  might  be  asserted,  ^vithout  fear  of  contradio- 

^rords,  an  apology  for  indulgence  in  covetous-  tion,  that,  diroughout  the  whole  train  of  the 

'IICS9.    But  nothing,  I  presume,  can  be  more  Divine  dispensations  towards  our  world,  ihert 

decisive,  in  reference  to  the  approach  of  the  vjaa  never  a  miracle  performed  to  aeeompliah 

millennial  era,  than  the  passages  we  have  any  obteety  when  that  dojeet  could  have  been 

now  quoted,  if  the  word  of  God  is  not  to  be  emeted  in  consistency  with  the  established 

deemed  felladous.  laws  of  nature* 

This  period,  we  trust,  is  now  fest  approach-  Now,  men,  "  as  workers  together  with 
ing;  and  our  duty  in  reference  to  it,  is  clearly  God,'"  are  adequate  to  accomplish  all  that  is 
pointed  out  I  **  declare  his  glory  among  the  predicted  respecting  the  happiness  and  glory 
heathen,  and  his  wonders  among  all  people,  of  the  millennial  era,  provided  they  arouse 
Prepare  ye  the  way  of  the  Lord,  make  straight  themselves  to  holy  energy  and  activity,  and 
in  the  desait  a  hig^v?ay  for  our  God.  O  thou  are  wiliiito  to  consecrate  their  mental 
that  bringest  good  tidings  to  Zion,  tift  up  thy  powers,  and  their  worldly  riches  to  the  pro- 
voice  wiUi  strength ;  lift  it  up,  be  not  afraid ;  motion  of  this  noble  object  Besides,  were  the 
■ay  unto  the  cities  of  Judah,"  aiid  to  the  millennium  to  be  introduced  by  a  suddpn  mi- 
tribes  of  the  heathen,  **  behold  your  God."  racle,  it  would  deprive  the  saints  of  God,  both 
While  we  engage  in  our  duty  in  reference  to  of  the  honour  which  will  be  conferred  upon 
cuch  events,  we  have  fiiU  assurance  of  direc-  them,  in  being  insiruniental  in  preparing  the 
tion  and  support  from  Him,  who  is  the  nu>ral  way  for  its  arrival,  and  of  the  happiness  they 
governor  of  the  world,  and  the  Supreme  di»-  wiU  feel  in  beholding  the  Divine  plans  gra^ 
poser  of  events.  When  it  is  declared  that  dually  arcomptishing,  and  &eir  own  exertions 
**  all  the  ends  of  the  earth  shall  turn  to  the  crowned  with  success. 
Liord,  and  all  kindreds  of  the  nations  worship  For,  since  the  physical  and  moral  state  of 
before  him" — it  is  added,  "fer  the  kingdom  is  the  world  has  been  deranged  by  the  sin  of 
the  Lord's,  and  He  is  the  Governor  among  man,  and  since  God  in  his  mercy  has  detcr- 
the  nations."  And,  consequently,  he  can  re-  mined  to  effect  its  regeneration,  it  ought  to 
move  every  obstruction  out  of  the  way,  and  be  considered  as  a  high  honour  conferred 
mrrange  every  event  in  such  a  manner  as. to  upon  his  people,  that  he  has  been  pleased  to 
fiirilitate  the  progress  of  Divine  truth  through  select  them  as  agents  in  accomplishing  his 
the  world,  till,  at  length,  **  the  everlasting  gos-  benevolent  dengns ;  and  all  who  are  *'  right 
pel  shall  be  preached  to  them  that  dwell  upon  hearted  men,"  will  enrol  themselves  in  the 
the  earth,  and  to  every  nation,  and  kindred,  service  of  the  Redeemer,  as  Christian  heroes, 
and  tongue,  and  people."  to  increase  the  number  of  his  subjects,  and  to 

The  only  thing  to  be  determmed,  is,  whe-  extend  his  kingdom  over  the  world ;  and  to 

ther  that  renovated  and  happy  state  of  the  this  service,  they  will  account  it  their  greatest 

world,  which  we  call  the  millennium,  shall  happiness  to  devote  all  their  wealth  and  trea- 

be  introduced  by  some  astonishing  miracles,  sures.    **  This  honour  have  all  the  saints ;" 

such  as  happened  at  the  creation,  and  the  and  it  is  to  be  hoped,  they  will  now  come 

deluge ;  or,  by  the  agency  of  Christian  men  forvrard,  with  cheerfrilness,  and  alacrity,  in 

under  the  influence  of  the  Divuie  spirit,  de-  numerous  bands,  casting  their  treasures  at  his 

Toting  all  their  talents,  energies,  and  treasures,  feet,  **  and  give  him  no  rest  till  he  establish, 

to  the  accomplishment  of  this  object    For  and  till  he  make  Jerusalem  a  praise  in  tlie 

the  former  supposition,  I  know  no  argumente  earth." 

grounded  either  on  reason,  or  the  dictates  of  If,  then,  it  be  admitted,  thai  the  millennium 

revelation.  will  be  ushered  in  by  the  exertions  of  the 

To  suppose  the  Almighty,  to  interpose  by  friends  of  the  Redeemer,  in  conjimction  with 

such    miracles   to  accomplish  such  events,  the  agency  of  the  Spirit  of  God ;  the  most 

would  be  contrary  to  every  thing  we  know  of  energetic  means  ought  now  to  be  employed, 

the  principles  of  the  Divine  goTemment,  or  and  with  unremitting  activity,  in  order  to  ao- 

ofiti  operations  during  the  lapse  of  more  than  complish  this  desirable  end.     And,  as  those 

four  thousand  years.    At  the  introduction,  means  involve  a  consecration  of  a  far  greater 

indeed,  of  the  New  Testament  economy,  mi-  portion  of  wealth  than  has  ever  yet  been  de- 

rarles  were  wrought  by  Jesus  Christ,  to  de-  voted  to  the  service  of  God,  the  principle  of 

WKUtrato  to  the  world  his  MeasJahAip,  and  a  covetoosness,   in  all  the  shapes  it  as^  ncs» 
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mast  be  almoKt  completely  extirpated,  and   and  employed  in  such  operations,  no  waAt  (^ 

new  principles  acted  upon,  in  relation  to  the   real  comfort  would  be  felt,  but  on  the  con 

appropriation  of  riches,  before  we  can  expect   trary,  a  degree  of  rational  and  sensitive  en- 

to  behorii  those  arrangements  going  forward,    joyment,  far  superior  to  what  has  ever  been 

which  are  requisite  to  bring  about  this  "  con-   experienced  in  the  world. 

sammation  so  devoutly  to  be  wished/*   Chris-       It  was  lately  stated,  in  some  of  our  periodi-  , 

tians  may  wishj  and.  hopey  and  pray  with  cals,  that  there  are  in  and  about  London, 

apparent  fervour,  for  ^e  coming  of  the  king-   about  two  or  three  hundred  individuals,  whose 

dom  of  Christ,  and  the  glory  of  the  latter   fortunes,  combined,  would  be  nearly  sufficient 

days — they  may  profess  to  celebrate  his  death,    to  pay  off  the  whole  of  our  National  debt, 

to  celebrate  his  praise,  and  may  make  a  great   now    amounting    to    above    £800,000,000. 

etir  and  bustle  about  adhering  to  his  cause    What  would  the  hall^  or  even  the  tenth  part 

and  testimony;  bnt  unless  they  put  their   of  such  wealth  not  accomplish,  were  it  applied 

hands  in  their  pockets  to  supply  the  means   in  consistency  with  the  dictates  of  reason  and 

requisite  for    accomplishing  the  benevolent   religion  1  But  where  do  we  ever  find  inch  an 

purposes  of  God,  our  expectetions  of  the  near   appropriation  of  such  abundant  riches  1    Is  it 

arrival  of  the  millennium  will  be  frustrated ;    not  a  proof,  or  something  approximating  to 

and  their  conduct  can  be  considered  as  only  a   it,  that  we  might  be  characterized  rather  as  a 

mocJcery  of  God,  while,  under  profession  of    nation  of  atheiste  and  infidels,  than  as  a  nation 

serving  him,  *'  their  hearts  are  still  going  afier   of  ChrutiarUy  when  so  little  of  our  national 

their  covetousness."  wealth  flows  into  Christian  and  philanthropic 

The  arrangemento  requisite  for  preparing   channels  1  Let  us  no  longer  boast  of  Britain 

the  way  for  the  approach  of  the  millennium,    being  by  way  of  eminence  a  Christian  land, 

have  sJready  been  stated  in  the  preceding   till  we  display  more  Christian  principle  in  our 

sections.  actions,  and  a  more  noble  spirit  of  Christian 

Abundant  provision  requires  to  be  made  to   liberality  than  we  have  done  for  ages  past 

promote  the  external  comfort  of  the  poor,  and   If  we  wish  to  lay  daim  to  this  sacred  name, 

other  ranks  of  society ;  many  physical  evils   let  us  show  by  our  Christian  virtues,   our 

require  to  be  remedied  ;  impr^vementaof  every    Christian  generosity,  and  our  heavenly  aims, 

description  carried  forward ;  the  wastes  and    that  we  are  entiUed  to  this  disting^uished  ap- 

deserts  of  the  earth,  cultivated  and  adorned ;   pellation. 

old  cities  and  towns  cleared  of  every  nuisance ;  For  raising  such  contributions  as  those  to 
and  new  towns  and  villages  erected  on  spa-  which  I  allude— I,  in  the  mean  time,  look  to 
dous  and  improved  plans,  adapted  to  health,  Christiana  alone,  and  not  to  nations  or  com- 
cheerfulness,  and  cornfort  SemiiMries  require  munities,  that  have  assumed  that  name.  As 
to  bo  established  for  the  instruction  of  all  for  those  who  are  governed  by  carnal  max- 
ranks,  in  every  department  of  knowledge,  con-  ims,  and  the  fiuhion  of  the  world,  we  might 
nected  with  the  life  that  now  is,  and  the  life  as  soon  attempt  to  control  the  laws  of  nature, 
to  come,  without  which  the  foundations  of  or  to  reason  with  the  tornado,  or  the  whirl- 
the  millennial  state  cannot  be  laid.  All  the  wind,  as  to  expect  that  any  arguments,  how- 
useful  arts  and  sdences  must  be  promoted  ever  powerful,  will  make  the  least  impression 
and  carried  towards  perfection,  as  auxiliaries  on  their  hearts,  or  induce  them  to  alter  the 
to  the  extention  of  the  gospel  and  the  renova-  conduct  they  have  hitherto  pursued, 
tion  of  the  world.  Missionary  enterprises  But,  I  trust,  that  amidst  all  the  apathy  that 
must  be  carried  on  with  more  vigour,  and  on  prevails  in  regard  to  this  subject,  there  are 
a  scale  far  more  extensive  than  they  have  still  many  thousands  in  our  land,  who  only 
ever  yet  been,  before  we  can  expect  to  behold  require  to  have  thr-'?  iutv  clearly  set  before 
the  dawnings  of  the  millenial  glory.  them,  in  order  to  excite  them  to  the  noblest 

In  order  to  accomplish  such  objects,  it  is  displays  of  Christian  beneficence.  And,  if 
evident,  that  vast  resources  of  wealth  are  ab-  they  were  once  aroused  to  devote  their  wealth 
solutely  requisite ;  resources  a  hundred  times  to  the  cause  of  the  Redeemer,  and  to  come 
greater  than  have  hitherto  been  consecrated  boldly  forward  as  Christian  heroes,  in  the 
to  the  service  of  God,  and  the  benefit  of  man.  fece  of  the  world,  '*  counting  all  things  but 
But,  I  have  already  shown,  that  we  have  loss,''  in  comparison  of  the  prosperity  and  ex- 
wealth  adequate  to  every  purpose  now  sug-  tension  of  Messiah's  kingdom — their  example, 
gested,  if  we  choose  to  employ  it  in  such  I  doubt  not,  would  prove  a  powerful  stimulus 
achievements.  Instead  of  a  quarter  of  a  mil-  to  thousands  of  Christians  in  other  parts  of 
lion,  we  might  raise  fifty,  or  even  a  hundred  the  world,  to  embark  in  the  same  glorious  un- 
millions  of  pounds  annuaUyy  to  promote  the   dertaking. 

extension  of  the  Messiah's  kingdom,  the  im-       It  is  strange,  it  is  passing  strange-— it  is 

provement  of  society,  and  the  regeneration  of    passing  wonderful !    that  Christians  should 

the -world.    And,  while  such  sums  are  raised,   have  been  so  long  sunk  into  a  state  of  apathy 
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m  nich  a  subject,  and  that  they  ahovld  never  fruitful  fields?  Have  not  Britain  anj  the  EauU 
yet  have  come  forward  with  treasures  corre-  em  States  of  America  been  cleared  of  theb 
sponding  to  their  high  and  heavenly  charao-  /incient  forests,  and  been  transformed  into 
ter,  and  to  the  greatness  of  the  work  th^  are  gardens  and  cultivated  plains  1  and  where 
called  upon  to  achieve.  Had  God  commanded  savages  once  roamed  among  caves  and 
un  to  forsake  houses  and  lands,  and  friends,  thickets,  are  there  not  splendid  cities,  palaces, 
and  country — ^to  sell  all  that  we  have,  and  temples,  and  seats  of  learning  every  -where  to 
devote  it  to  bis  service,  and  to  depend  every  be  seen  7  Is  it  impracticable  to  arrange  and 
day  for  our  sustenance  on  whatever  his  provi-  establish  a  system  of  moral  and  intellectual 
dence  might  supply,  it  would  have  been  our  instruction  for  all  ranks  of  men  ?  Are  there 
duty  cheerfully  to  have  acquiesced  in  such  an  not  thousands  of  seminaries,  both  in  Europe 
arrangement,  in  gratitude  for  the  spiritual  and  America,  and  millions  receiving  instruo 
benefits  he  had  conferred ;  ''for  the  sufierings  tion  at  them,  where,  a  century  ago,  no  such 
of  the  present  time  are  not  to  be  compared "  institution  existed  1  Is  it  impracticable  to 
with  the  glories  of  futurity.  But  when  he  convert  savage  nations  to  the  Christian  faith, 
requires  from  us  only  the  superfluities  of  our  and  to  bring  them  into  a  state  of  civilization 
ivralth,  which  are  not  essential  to  our  com-  and  social  comfort  1  Have  not  thousands  and 
fort,  and  which  are  generally  devoted  to  ''the  ten  thousands  of  rude  Hottentots,  and  the 
lust  of  the  eye,  and  the  pride  of  life,"  why  idolatrous  savages  of  the  Isles  of  the  Pacific, 
should  we  hesitate  a  moment  to  devote  all  been  turned  from  heathen  darkness,  to  the 
we  can  spare  from  moderate  personal  enjoy-  light  of  the  gospel,  and  raised  from  a  state  of 
ment,  to  the  service  of  the  Most  High  ?  Is  it  degradation,  to  the  enjoyment  of  the  blessings 
consistent  with  a  man's  being  a  Christian,  of  civilized  life,  within  the  course  of  the  last 
indeed,  and  in  truth,  to  hesitate  for  any  length  thirty  years  ?  In  such  instances,  we  behold  at 
of  time  on  this  subject  1  Were  Christ  now  least  2i  partial  accomplishment  of  the  objects 
todemandof  wealthy  Christians  what  he  once  to  which  we  allude:  and  on  the  principle 
demanded  of  the  young  man  who  came  to  in-  that  '*  whatever  man  has  done,  man  may  do^ 
quire  the  way  to  etem^  life,  **  Go  sell  all  that  it  requires  nothing  more  than  an  indefinite 
thou  hast  and  give  to  the  poor,  and  come  and  inareaae  of  the  same  energies  we  have  already 
take  up  thy  cross  and  follow  me,"  how  would  put  forth,  and  a  greater  proportion  of  wealth  to 
many  of  them  reply  to  such  an  injunction  ?  assist  in  carrying  forward  such  energies,  in 
We  are  in  the  habit  of  eontkmning  the  choice  order  to  bring  into  efifect  eveiy  thing  requisite 
of  this  rich  man,  in  having  his  heart  so  much  for  the  regeneiation  of  the  world, 
glued  to  the  world,  and  in  preferring  /em-  Above  all,  can  we  say,  that  it  is  imprao- 
poral  enjoyments  to  eternal  realities.  But  ticable  to  bring  about  what  God  has  positively 
let  me  ask,  how  many  British  professing  declared  shall  be  realized  in  our  worid  ?  He 
Christians,  were  the  same  requisition  ad-  hath  given  forth  his  decree,  and  "  sworn  by 
dressed  to  them,  would  act  in  a  different  man-  his  holiness,*'  and  "by  the  right  hand  of  his 
ner  1  And,  if  there  be  any  who  can  lay  their  strength,"  to  secure  its  accomplishment — that 
hands  upon  their  hearts,  and  say,  as  in  the  "  the  whole  earth  shall  be  filled  with  his 
presence  of  God,  that  they  would  be  willing  glory,  and  all  t  flesh  see  it  together" — that 
"  to  forsake  all "  at  his  command,  let  them  **  the  heathen  shall  fear  the  name  of  the  Lord, 
oowcome  forth,  in  the  face  of  the  church  and  and  all  things  of  the  earth  hii  glory'* — that 
the  world,  and  consecrate  to  the  service  of  the  "  there  shall  be  nothing  to  hurt  or  destroy,  in 
Redeemer,  all' that  they  can  possibly  spare  in  all  his  holy  mountain," — and  that  "  righteous- 
consistency  with  rational  enjoyment  ness  and  praise  shall  spring  forth  before  all 
Let  none  imagine  that  the  views  now  stated  nations."  And  we  know,  that  "  his  counsel 
tie  Utopian,  or  inconsistent  with  reason  or  shall  stand,  and  he  will  do  all  his  pleasure," 
revelation.  To  accomplish  every  object  which  for  **  the  kingdom  is  the  Lord's,  and  he  is  the 
has  been  adverted  to,  we  require  nothing  Governor  among  the  nations,"  and  "all  his 
more  than  the /act///te9,  and  the  tfeo/if A  which  saints  are  in  his  hand,"  as  instruments  to 
now  exist  in  society.    The  only  dendtraium  execute  his  designs. 

lies  in  the  human  will.  WiU  men  come  for-  Shall  it  then  be  said,  that  the  physical  and 
vrarcl  with  all  their  energies  and  riches  in  this  moral  renovation  of  the  world  is  impracticable  1 
glorious  cause  1  Secure  the  co-operations  of  or  that  it  is  impossible  to  raise  a  hundred  mil- 
the  human  wiU,  and  I  should  have  no  fear  of  lions  of  pounds,  every  year,  for  such  an  object, 
the  grand  result,  nor  of  any  arguments  that  when  no  less  ttwn  fifty  miUions  are  annually 
could  be  brought  forward  to  show  its  impnu>  expended  in  Great  Britain  and  Ireland  for 
tirability.  I  defy  any  believer  in  revelation  ardent  gpirits  alone.  It  is  calculated,  mat 
to  prme  that  the  grand  objects  alluded  to  are  there  are  in  the  British  metropolis  alone, 
impraeticabU*  Is  it  impracticable  to  cultivate  upwards  of  one  hundred  tJumsand  confirmed 
bunn  wastes,  and  to  turn  the  wilderness  into   dram-drinkers,  who  drink,  on  an  average,  two 
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glMwt  of  ipiiiti  a  d«y,  which  allowing  imly  been  doing  with  flieir  money;    A  labonfai; 

Hd.  pet  glafli,  makes  £1250  daily  spent  dram-drinker  can  devote  two  Bhillinge  a  week, 

m  dram-drinking,  which,  in  a  nngle  year,  or  nearly  five  guineas  a  year,  to  his  demo- 

amounts  to  the  enormous  sum  of  J^6,260,  ralizing  habits,  while  a  wealthy  Christiaiiy 

or  nearly  half  a  million  of  pounds,  which  is  with  five  times  his  income,  contents  himself, 

nearly  double  of  what  is  contributed  by  all  perhaps,  with  the  contribution  of  a  single 

the  Bible  and  Missionary  Societies  of  Britain,  guinea,  or  even  less,  for  promoting  the  king- 

And  shall  less  than  the  twelfth  part  of  the  dom  of  Christ,  and  the  eternal  salvation  of 

population  of  London  spend  such  an  enor-  men !   Such  an  inconsistency  ought  no  longer 

motts  sum  in  such  vicious  and  degrading  to  exist  among  those  who  assume  the  Chriatian 

practices,  and  shall  the  whole  inhabitants  of  name.    Let  Uiem  either  take  their  dand  at 

Britain  not  raise  the  one-half  of  it  for  pro-  once,  among  the  men  of  the  worid,  who 

moting  the  most  glorious  and  important  object  attempt  to  serve  both  (Sod  and  mammon,  or 

to  which  our  aims  can  be  directed  ?     A  most  come  forward  like  noble  champions  of  the 

glaring  deficiency  in  Christian  principle  and  cross,  and  consecrate  to  the  honour  of  God« 

liberality  must  exist,  where  such  incongruities  treasures  worthy  of  the  sublime  and  gloriooa 

occur;  and,  it  is  now  more  than  time  for  undertaking,  wnich  they  are  called  upon  to 

Christiana  to  ask  themselves^  what  they  have  achieve. 


»•»» » 


CHAPTER  Vn. 

On  the  Meant  to  he  employed  for  the  eounUraetian  of  Ooveiotunete* 

Etekt  improvement  in  society  is  brought  which  this  unholy  principle  may  be  subdued, 
about  by  exertion,  and  by  the  diligent  use  of  have  already  been  alluded  to,  and  embodied 
those  means  which  are  best  calculated  to  pro-  in  the  form  of  motives  and  arguments  ad* 
mote  the  end  intended.  Christianity  was  in*  dressed  to  the  consciences  of  professon  of 
troduced  into  the  world,  and  rapidly  extended  religion,  Li  addition  to  these,  I  shall  suggest 
over  many  nations,  by  the  unwearied  laboura  only  two  or  three  particulars, 
of  the  apostles,  who  travelled  into  remote  1.  Freaueni  preaching  on  this  eubfed^ 
countries,  submitting  to  numerous  hardships,  and  occatumal  public  eernunu  for  the  pur^ 
dangers,  and  privations,  and  "  counted  not  pose  of  illustrating  it,  should  be  resorted  to 
their  lives  dear  to  them,  so  that  they  might  for  the  purpose  of  counteracting  this  malig- 
testify  the  gospel  of  the  grace  of  God,"  and  nant  affection.  • 
promote  the  salvation  of  men.  Had  the  same  There  is,  perhaps,  no  mode  by  which  so 
holy  ardour  which  animated  those  first  am-  powerful  an  impression  may  be  made  on  any 
bassadora  of  the  Prince  of  Peace,  been  dis-  subject,  on  the  minds  of  Christians  in  general, 
played  by  their  successors,  the  world  would  aa  by  the  viva  voce  discourses  of  a  respected, 
nave  been  in  a  very  different  state  from  that  eloquent,  and  enUghtened  preacher,  especially 
in  which  we  now  behold  it  It  is  owing  to  if  his  discussions  be  enlivened  by  vivid  repre- 
our  apathy  and  inactivity  as  Christians,  that  sentations  of  sensible  objects,  and  appeals  to 
so  many  immoralities  and  unholy  principles  striking  facts  connected  with  hie  subjecL 
are  to  be  found  displaying  their  baneful  enocts  Such  appeals  can  scarcely  be  altogether  re- 
around  us,  and  that  so  little  has  been  done  for  sisted  by  persons  impressed  with  religions 
the  advancement  of  society,  and  the  evan-  principle ;  and  it  ii  to  be  regretted  that  Chris- 
gelization  of  heathen  nations.  If  we  wish  tians  have  not  more  frequently,  in  this  way, 
to  behold  a  work  of  reformation  going  for-  been  stirred  up  to  a  performance  of  their  duty, 
ward,  and  Zion  beginning  to  appear  "bean-  Nor ^ ought  it  to  be  considered  as  deviating' 
tiful  and  glorious  in  the  eyes  of  the  nations,''  fi'om  the  preaching  of  the  goitpely  when  suck 
we  must  arouse  ourselves  from  our  indolence,  suljects  are  introduced  into  the  pulpit.  For 
and  seize  upon  every  means  by  which  vice  they  are  intimately  connected  widi  the  pn^ 
and  every  malignant  principle  may  be  conn-  gross  of  Divine  truth ;  and  the  gospel  can 
(eracted  and  thoroughly  subdued.  And  as  never  exteTmnely  take  ef^M^t,  nor  its  princi« 
covetousness  lies  near  the  foundation  of  most  pies  be  fully  acted  upon  in  Christian  society. 
of  the  evils  connected  with  general  society,  till  such  subjects  be  pointedly  and  publicly 
and  with  a  profession  of  Christianity,  it  be-  brought  forward,  and  undergo  the  most  sen- 
comes  us  to  use  eveiy  rational  and  Christian  ous  and  solemn  consideration.  But  it  requires 
mean,  which  may  have  a  tendency  to  crush  to  be  carefully  attended  to,  that  no  preacher 
its  power,  and  to  promote  the  exercise  of  come  forward  publicly  to  denounce  covetous- 
opposite  afibctions.  Some  of  the  means  by  neas,  and  to  attempt  to  stir  up  Christians  to 
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Bbenlity,  who  is  btmaelf  known,  or  augpeded  reMoned  with  a»  to  their  duty  in  this  rMpeet, 
to  be  under  the  influence  of  a  worldly  or  ava-  on  acriptaral  grounds,  and  in  acoordanoe  with 
naoas  disposition.  The  most  Tivid  represen-  the  principles  and  obligations  they  admit  as 
tations,  and  the  most  pathetic  appeals  of  such  Christians.  And  if  they  obstinately  resist 
a  preacher  would  oulj  rebound  from  the  every  argument  and  admonition  addressed  to 
hearts  of  his  audience,  like  an  azrow  from  them,  and  refuse  to  give  a  fair  proportion  of 
a  wail  of  marUe.  For  how  can  a  man  who  their  substance  to  the  service  of  Him  from 
is  continually  aspiring  after  wealth,  living  in  whom  they  derived  it,  they  ought  to  be  sus- 
spleudour,  yet  grumbling  on  account  of  the  pended  from  the  peculiar  privileges  of  Chria- 
smallnesa  of  his  income,  and  who  seldom  gives  tian  society.  The  church  of  Christ  has  un- 
in  proportion  to  his  ability  to  any  philanthropic  doubtedly  a  right  to  take  cognizance  of  its 
object ;  bow  could  such  a  one  expect,  by  the  members,  as  to  this  point,  as  well  as  when 
most  splendid  oratioD,  to  produce  a  deep  and  they  are  chargeable  with  a  breach  of  duty  in 
moral  impression  upon  his  hearers  1  For  ex-  any  other  respect,  or  found  guilty  of  a  direct 
ample,  in  this,  as  well  as  in  every  other  case,  violation  of  the  laws  of  God.  We  are  too 
would  have  a  more  powerful  eflect  than  apt  to  imagine  (and  custom  has  long  sano- 
precepC  tioned  the  opinion)  that  the  censures  of  the 

A  few  months  ago^  I  was  conversing  with   church  are  only  to  be  inflicted  on  those  who 
a  gentleman  on  this  subject,  who  mentioned   are  giulty  of  what  the  world  terms  teandeUs  / 
■emal  honourable  examples  of  liberality  c<mi-   and  many  profrssors  of  religion  are  thus  led 
nected  with  the  congregation  of  which  he  is  a   to  consider  themselves  as  acting  a  dutiful  part 
member;  some  of  whom,  who  only  oocnpied   in  Christian  society,  if  no  such  scandals  can 
a  medium  station  in  life,  contributed  to  the   be  proved  against  them.    But  the  non-per- 
aowant  of  twenty  and  thirty  pounds  yearly   formance  of  duty  is  equally  sinful,  and  sa 
lor   poMic   religious   purposes,  so  that  the  regularly  denounced  in  scripture,  as  tiie  direct 
wbolcB   congregation  raised  £500  or  £600   commission  of  vicious  actions.    **  If  thou  fisr- 
annually,  for  missionaiy  and  other  purposes,  bear  to  deliver  them  that  are  drawn  unto 
besides  the  regular  nuuintenanoe  of  the  gospel   death,  and  those  that  are  ready  to  be  slain ; 
among  themselves.    His  minister,  he  said,   doth  not  He  who  pondcreth  the  heart  con- 
maintained  the  principle,  that  eveiy  Christian   aider  itV*    *' Whoso  hath  this  world's  good, 
should,  at  least,  devote  the  one-tenth  of  his   and  seeth  bis  brother  have  need,  and  sbutteth 
income  fat  religious  purposes.    I  asked  him   up  his  bowels  of  compassion  from  him,  bow 
Che  amount  of  the  minister's  stipend,  and  was  dwelleth  \\m  love  of  God  in  him  ?"    The 
mibrmed  that  it  was  at  least  £460  per  annum,   unprofitable  servant  who  bid  bis  talent  in  the 
I  then  inquired  if  his  minister  set  an  example  .earth,  is  not  accused  of  drunkenness,  unclean- 
to  his  bearers,  and  by  acting  in  accordance   ness,  licentiousness,  or  any  similar  crime,  yet, 
with  his  own  principle,  and  if  it  was  a  frict  because  he  misimproved  die  talent  committed 
that  he  devoted  £45  per  annum  to  religious   to  his  trust,  he  is  doomed  to  the  same  ponish- 
and  philanthropic  objects  1     The  reply  was,   ment  as  the  most  flagrant  workers  of  iniquity. 
**  I  am  sure  he  does  not"    '*  To  what  amount,   <<  Cast  ye  the  unprofitable  servant  into  outer 
dien,  does  he  cootribute  for  such  purposes  V*   darkness,  there  shall  be  weeping  and  gnash- 
**  About  eight  or  ten  pounds  anncudly,  at  the   ing  of  teeth.*'    It  is  by  the  regular  perform- 
utipost.'*     **  If  this  be  the  case,"  I  replied,  "  I   ance  of  duty,  more  than  by  freedom  from 
should  acaroely  have  had  the  efirontery  to   vicious  practices,  that  the  reality  of  Christian 
inculcate  such  a  principle  upon  others;"  and  principle   is  displayed.    There  is,  perhaps, 
I  was  given  to  understand,  that,  in  this  case,   nothing  that  brings  a  man's  Christian  cha- 
the  discrepancy  between  his  conduct  and  the   racter  to  a  more  decisive  test,  both  to  his  own 
principle  admitted,  was  beginning  to  be  par-   conscience,  and  in  the  eyes  of  others,  than  the 
ticularly   marked.     Why  should   ministers,   circumstance  of  his  voluntarily  and  perse- 
particnlarly  those  who  have  handsome  in-  veringly  devoting  a  fidr  proportion  of  his 
comes,  consider  themselves  as  exceptions  to  a   wealtih  to  the  service  of  Gk)d,  and  the  benefit 
general  rule  1     If  they  do  not  set  an  example  of  mankind.    A  worldly-minded  man  may 
of  liberality  in  their  conduct,  all  their  instruc-   continue  for  a  conmdeiable  time  to  attend 
tions  on  this  point  will  go  for  nothing,  and  be   Divine  ordinances,  and  make  a  fair  profeanon 
only  as  <*  a  sounding  brass  or  tinkling  cymbal"   of  religion,  while  no  regular  demands  are 
2.  Christian  churches  shouU  strictly  inves-  made  upon  his  purse ;  but  when  called  upon 
tigate  the  conduct  of  their  members,  in  relation   to  contribute  regularly,  at  least  the  tenth  part 
to  the  portion  of  wealth  they  devote  to  religious   of  his  income,  it  is  more  than  probable  he 
objects.  would  display  the  latent  avarice  of  his  heart, 

Those  members  of  a  Chrisaan  church  by  mustering  up  a  host  of  carnal  arguments 
whose  incomes  ire  generally  known,  and  who  against  such  a  demand,  and  would  soon  take 
are  remiss  on  this  point,  ought  to  be  calmly   lus  station,  where  he  ought  to  be,  among  the 
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men  of  the  world.    But,  if  a  man  of  wealth  quires  that  censure  should  be  inflicted  on  aS 

devote  one-third,  one-fourth,  or  even  one-tenth  such  delinquencies,  and  the  offender,  if  pos- 

of  his  riches  to  the  cause  of  God  and  religion,  sible,  broug^ht  to  a  sente  of  his  guilt,  and  to 

and  act  a  consistent  part  in  other  respects,  a  the  exercise  of  repentance.    But,  it  Lb  not  a 

Christian  church  possesses,  perhaps,  the  most  little  strange  and  unaccountable,  that  while 

tangible  evidence  they  can  demand  of  such  a  strict  attention  is  paid  to  such  insulated  acts 

man's  religious  principle.  of  moral  delinquency,  which  in  some  instances^ 

There  is  a  certain  fiilse  delicacy  which  are  only  exceptions  to  the  general  character 

some  religious  communities  seem  to  feel  in  of  the  individuals,  and  not  habits  of  vice; 

meddling  with  the  pecuniary  afiairs  or  allot-  men  should  be  permitted  to  remain  in  the 

ments  of  individuals,  and  especially  of  those  church,  without  the  least  censure  or  admoni- 

who  are  wealthy,  and  who  move  in  the  higher  tion,  who  are  guilty  not  only  of  acts  which 

spheres  of  society.    They  are  afraid  lest  the  indicate  the  predominance  of  avarice,  but  go 

pride  of  such  persons  should  be  hurt  by  such  on  in  a  systcTnatie  course  of  such  conducL 

plain  dealing— lest  they  should  fly  off  at  a  Although  there  is  scarcely  any  thing  that  so 

tangent  from  their  community,  and  lest  the  clearly  designates  the  character  of  an  indi> 

funds  of  their  society  should   be  injured  by  vidual,  as  habitual  avarice,  yet  in  many  casea^ 

their  withdrawment    But,  although  it  is  pro*  it  is  scarcely  considered  as  a  scandal,  because 

per  to  use  the  greatest  prudence  and  delicacy  general  society  is  disposed  to  wink  at  it — as 

in  such  matters,  yet,  if  such  persons  refuse  to  if  an  avaricious  Christian  were  not  a  contra- 

Usten  to  calm  reasoning  and  scriptural  argu-  diction  in  terms. 

ments  and  admonitions,  they  give  evidence  of  For  example,  a  member  of  a  church  be> 
a  spirit  which  is  inconsistent  with  Christian  comes  bankrupt  and  compounds  with  his  ere- 
principle ;  and  it  is  no  honour  to  any  church  ditors,  some  of  whom  are  poor  people,  for 
to  have  such  enrolled  among  the  number  of  seven  shillings  in  a  pound.  He  resumes  bun- 
its  members.  A  church  of  Christ  is  a  society  ness,  lives  as  luxuriously  as  formerly ;  and,  in 
whose  members  are  animated  by  holy  princi-  the  course  of  eight  or  nine  years,  purchases 
pies  and  affections ;  but  most  of  our  churches  property  and  enlarges  his  domestic  establisb- 
require  to  be  slfled  and  purified — to  be  puri-  ment ;  but  never  thinks  of  paying  off  even 
fied  from  the  communion  of  those  who  ara  a  fraction  of  his  former  debts,  because  he 
actuated  by  a  worldly  spirit,  and  who  have  knows  that  the  civil  law  cannot  compel  him. 
little  more  of  religion  than  the  name ;  and,  I  Yet,  he  may  hold  his  places  in  Christian  ao- 
know  no  better  external  test  that  could  bo  ciety,  and  even  in  churches  that  profess  a 
applied  for  this  purpose,  than  that  which  is  peculiar  strictness  as  to  Christian  communion, 
stated  above.  A  church  composed  of  eighty  Take  another  example:  A  person  who  en- 
<'  right-hearted"  Christian  men,  generous,  ar-  joyed  a  lucrative  trade,  and  who  was  known 
dent,  harmonious,  and  persevering  in  their  to  be  possessed  of  a  certain  portion  of  pro- 
efforts  to  promote  the  extension  of  Messiah's  perty  or  wealth,  went  to  a  fnend,  when  lying 
kingdom,  would  do  far  more  to  advance  the  on  her  death-bed,  in  the  absence  of  her  hus- 
intentsts  of  true  religion,  than  if  they  were  band;  and,  instead  of  conversing  with  her 
mixed  up  with  500  men  of  a  carnal  spirit,  on  the  important  realities  of  religion  and  the 
who  are  chiefly  guided  in  their  religious  pro-  eternal  world — endeavoured  to  inveigle  her 
fessions  by  the  opinions  of  the  world.  Such  to  subscribe  an  instrument,  conveying  to  his 
a  select  band  would  move  onward  in  harmony  hmWy  the  whole  of  her  property ;  which 
and  peace,  without  interruption  from  men  of  would  have  reduced  her  husband  to  some- 
proud  and  carpal  dispositions,  *' their  light  thing  approaching  to  absolute  poverty,  al- 
would  shine  before  men,"  and  others  would  though  they  were  all  members  of  the  same 
**  take  knowledge  of  them  that  they  had  been  religious  community.  What  shall  we  think 
with  Jesus,"  and  might  be  induced  to  follow  of  such  a  person  going  from  one  attorney  to 
their  example  and  walk  in  their  steps.  another,*  to  endeavour  to  ascertain,  whether 

As  Christian  churches  should  be  zealous  in 

inculcating  the  duly   of  liberality,  so  they  •A  friend  of  mine  lately  informed  me.  that  when 

/^V^iTi            .f     *"  .""^*""v»         **^9  eonvertlnirwith  a  young  lawyer  of  an  upright  du- 

ought  to  take  special  cognizance  o/ acts,  and  poaition.  on  a  late  occaalon,  he  remarked  to  him, 

general  conduct  whim  display  a  spirit  of  *'  that  he  had  never  been  «o  deeply  impretsed  with 

Zfffn^f^g                                     /-    »7         J-          ^  thfi  evil  diapoail ions  which  abound  in  society,  as 

^^i^T'          ,1.            .it         i»       J  since  be  commenced  business  as  a  legal  pracii- 

When  a  church  member  has  been  found  tioner.    He  had  been  applied  to  by  persons  of  all 

guilty  of  uncleanness,  of  an  act  of  drunken-  ranks,  and  of  almost  aU  vUgimt  ptrfuanong—by 

MOM  V«.  *»f  *«;irAMn<*  «n  t^w*\^\^  A»».  1*;^  naWK  persons  who  rank  as  respectable  characters  in  so- 

ness  or  of  pilfenng  aii  article  from  his  neigh-  ^^^^^  ^^^  ^^^  ^^^^^  of7scertaining  whether,  by 

DOur,  a  hue  and  cry  is  instantly  raised;  and  any  legal  quirk  or  manoBuvre,  they  could  manage 

be  is  separated  from  the  society,  or  at  least,  to  get  wills  altered  or  cancelled,  and  deeds  and 

hnMiok«^  i«..j«.  *u-  j;««:»i:..»  -Xr  *Ka  nhnivh  contracts  broken  or  evaded,  in  order  to  enrich 

brought  under  the  discipline  of  the  church,  themselves  at  the  expense  of  others,  and  In  viola- 

And  the  punW  of  Christian  communion  re-  tion  of  natural  Justice.    So  little  moral  and  Chris- 
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he  could  by  le^cd  means,  inflict  an  act  of  in-  gain  or  an  extraordinary  profit — to  tndnee 
jutioe  on  his  Chmtian  friend  and  brother,  the  characters  of  their  brethren  in  order  to 
ind  rob  him  of  his  worldly  substance,  and  so  gain  a  lucrative  situation — to    injure  most 
&r  as  in  his  power,  reduce  him  to  a  state  of  seriously  the  pecuniary  interests  of  others  by 
indigence  ?     Or,  what  shall  we  think  of  one  not  fulfilling  a  verbal  agreement,  because  the 
who  has  a  flouriahing  business,  in  conjunc-  civil  law  could  not  compel  them — to  rob  the 
tion  with  a  certsdn  degree  of  wealth,  who  is  widow  and  the  &therleas,  under  the  pretence 
extremely  fastidious  about  certain   disputed  of  legal  right  and  power — to  condescend  to 
points  of  religion,  and  who  assumes  an  air  of  every  low  and  squeezing  means  of  deriving 
peculiar  sanctity,  yet  will  condescend,  in  the  profits,  and  increasing  their  riches — to  deny 
regular  course  of  trade,  to  sell  over  his  coun-  contracts  and  obligations,  when  they  could 
ter  gills  of  ardent  spirits  to  emaciated  and  de-  not  be  legally  proved — and,  when  solicited  tc 
bauched  females  and  others,  merely  for  the  contribute  to  a  religious  or  philanthropic  ob- 
aake  of  the  paltry  gains  which  such  a  demo-  ject,  have  either  refused  with  a  sneer,  or  a 
raltzing  practice  procures  ?  shuffling  promise,  or  bestowed  with  a  grudge 
The    instances  of  avarice,  as    displayed  the  most  insignificant  sum.    Now,  it  is  not  a 
among  members  of  the  Christian  church,  are  little  unaccountable,  that  such  practices  should 
so  numerous,  that  volumes  might  be  filled  be  overlooked,  especially  by  Christian  com- 
with  the  details.     What  should  we  think  of  a  munities  that  profess  a  strict  adherence  to  the 
clergyman  selling  a  quantity  of  victuals  to  a  principles  and  precepts  of  the  New  Testa- 
baker  ;  and  finding  immediately  afterwards,  ment    Yet  it  is  a  fact,  that  all  the  cases  I 
that  prices  were  rising,  importuned  the  pur-  have  now  stated,  or  alluded  to — although 
chaser  to  give  up  the  bargain,  under  pretence  some  of  them  excited  the  attention  and  repro- 
of his  requiring  the  whole  of  it  for  seed^  bationofa  few  individuals,  were  never  thought 
which  was  no  sooner  done  than  he  imme-  worthy  of  being  brought  under  the  discipline 
diately    sold   it  for  an  advance  of  several  of  the  church.     There  is  an  indiflerence,  and ' 
pounds  1      What  should  we  think  of  the  a  bluntness  of  moral  perception  among  the 
same  individual  receiving  from  a  friend  an  members  of  many  Christian  societies,  which 
article  of  dress,  and  immediately  offering  it  prevents  them  from  perceiving  the  malignity 
for  sale  to  gratify  his  disposition  for  hoarding  ?  and  unscriptural  character  of  such  disposi- 
pilferingquantitiesof  nails  from  the  workmen  tions  and   practices,  because  they  are  not 
employed  on  his  premises — cheopemng  every  generally  considered  as  scandals  by  the  world 
article  he  intended  to  purchase,  till  he  coold  around  them.    But,  if  we  wish  to  preserve 
acquire  it,  if  possible,  at  half  its  value,  and  purity  in  the  church,  to  promote  the  ex  ten- 
manifesting  duplicity  and  fiilsehood  in  many  slon  of  Christianity,  to  undermine  the  spirit 
of  his  transactions?     Yet,  although  such  con-  of  avarice  and  to  encourage  a  principle  of 
duct  was  somewhat  notorious,  and  even  talked  Christian  generosity — ^It  becomes  religious  so- 
over  throughout  all  the  country  around,  no  cieties  to  look  more  narrowly  into  the  disposi- 
public  notice  was  ever  taken  of  it  by  the  judi-  tion  and  practices  of  their  members,  and  by 
catories  of  the  church  to  which  he  belonged,  every  scriptural  means,  to  endeavour  to  wipe 
Many  'who  make  the  most  glaring  profes-  away  the  disgrace  which  has  been  cast  on  our 
■on  of  religion  and  are  extremely  festidious  holy  religion,  by  the  worldly-mtndedness  of 
b  respect  to  evangelical  views  and  orthodox  those  who  **  have  crept  in  unawares"  into  the 
opinions,  are  not  unfrequently  distinguished  bosom  of  the  church, 
liy  selfish  and  avaricious  dispodtions.    There  3.  The  churches  of  Christ  should  now  be- 
woald  be  no  end  in  specifying  all  the  particu-  gin  to  distinguish  themselves  from  other  sode- 
kr  instances,  and  circumstances  connected  ties,  by  exhibiting  to  the  world  such  displays 
with  the  manifestation  of  oovetousness,  even  of  libertility  as  Christianity  requires, 
hj  persons  who  are  continually  talking  about  If  we  ever  expect  to  behold  society  ad« 
uiuuD  with  Christ,  spiritual  mindedncss,  and  vancing  in  its  progress,  the  knowledge  of 
their  own  and  others  conversions.    Some  of  Bivine  truth  rapidly  extending  through  the 
these,  and  I  state  it  with  deep  reluctance  and  world,  and  a  noble  generosity,  in  res{>ect  of 
tegret,  have  been  known,  on  many  occasions,  money,  displayed  for  accomplishing  such  pur- 
to  practise  duplicity  and  deceit  in  many  of  poses ;  it  is  to  the  church  we  must  look  in  the 
theb  dealings,  in  order  to  secure  a  good  bar-  first  instance,  to  set  an  example^  to  all  others, 
tian  prinripia  is  yet  to  b«  found  even  in  reliclout  of  its  dinnterested  and  godlike  liberality.  The 
soefeiy.  that  manv  who  name  the  name  of  Christ,  true  church  is  **  a  city  set  upon  an  hill ;"  it  is 

^';.^t1.;^Srdl\^.f:i?d';:ftX«  i^IC.  »  <*J~t  of  .ttonti<m.  «.d  «n«tely  wrreyrf 

1  iMtleman  who  ia  an  elder  in  a  Presbyterian  by  surroundmg  spectators,  many  of  whom 

ifesTch,  lately  averred  to  me,  in  stronx  langaaf e,  have  their  eyes  directed  so  as  to  mark  its  de* 

"tt**!  BO  nan  should  be  considered  as  aetlns  im-  «_««  ^^a  «a  a<»«^»«b  «i%a  t»Mt%AnM  nf  {*■  m:*:.^....^ 

PMperly  or  nnchrlstlanly,  if  he  aeted  in  accord-  V^**^?  ^  «^TXw;  th^^duct  of  its  Cltizeni 

rkh  the  eMl  to»  *'  to  pabbc  visw.    According  to  thi0  aspect  it 

*  »  *  (817) 
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pratento,  and  the  Tirtiiefl  or  Tioes  displayed  dored  aa  wholly  religioaa.  Tlie  aetUemeiit 

bj  thoae  who  enjoy  its  privilegea,  will  be  the  formed  by  a  party  of  ninety  persona  from  New 

opinion  formed  by  thoae  who  are  without  ita  England.    On  arriving  at  this  apot,  they  ga^ 

pale,  and  who  may  wiah  to  enrol  themaeWea  themaelTea  to  prayer  that  tk^y  might  be  di« 

among  the  number  of  ita  citizens.     It  ia,  rected  in  chooaing  their  resting-plaee  in  tb« 

therefore,  incumbent  upon  eveiy  one  of  them,  wildemesa,  and  enjoy  the  blessing  of  God. 

that  they  '*  let  their  light  so  ahine  before  men,  At  first  they  reated  with  their  little  ones  in 

that  others  may  aee  their  good  works,  and  their  wagona,  and  the  first  permanent  building 

glorify  their  Father  who  is  in  heaveu."    If  they  erected  was  a  church  for  Divine  worahip. 

ita  light  shine  with  brilliancy,  it  will  attract  The  people  retain  the  aimple  and  pioua  man- 

the  eyea  of  surrounding  spectators ;  if  the  ners  of  their  fethers.    They  all  go  to  church ; 

heavenly  virtues  of  its  citizens  are  conffpicuotM,  and  there  are  400  in  a  atate  of  communion, 

and  uniformly  displayed  in  all  their  actiona  They  give  a  thouaand  doUan  a  year  to 

and  arrangements,  it  will  have  a  tendency  to  religious  institutions.     One  pkdn  nuin,  who 

lead  them  to  inquire  into  their  principlea  and  has  never  allowed  himaelf  the  luxury  of  a  set 

to  join  their  society.    Now,  Uus  virtue  of  of  fire-inms,  besidea  what  he  does  at  hame^ 

Chrigtian  liheraUty  is  perhaps  one  of  the  gives  a  hundred  doUan  a  year  to  religious 

moat  visible  and  tangible  modes  by  which  objects.    In  this  settlement,  Uie  drunkard,  the 

the  light  and  efiicacy  of  heavenly  truth  are  fornicator,  and  the  aabbath-breaker  are  not 

made  manifest  to  aU.    In  the  dispUy  of  thia  found ;  and,  what  is  yet  better,  in  the  last 

virtue,  hypocrisy  cannot    continue  long  to  report,  there  was  only  one  family  that  had  not 

wear  the  veiL    A  worldly-minded  man  may  domestic  worship."*     In  thia  instance,  wo 

be  induced,  in  an  instance  or  two,  to  make  a  behold  a  aelect  band  of  Chriatian  men,  volan 

diaplay  of  generosity  for  the  sake  of  charac-  tarily  devoting  their  wealth  to  the  cause  oi 

ter ;  but  hia  ruling  principlea  will  soon  in-  God ;  and  as  an  evidence  of  the  eflfect  of  audi 

duce  him  to  muster  up  numerous  argumenta  a  principle,  almost  the  whole  community  is 

against  the  continuance  of  such  exertions,  and  diatinguuhed  for  the  practice  of  Chriatian  vtr- 

to  rstiro  from  the  field  of  Chriatian  benevo-  tuea. 

lence.    Other  virtues  and  displays  of  religious       The  Theological   Seminary  at  Andover, 

principle  may  aometimea  be  construed  into  which  contains  a  chtpel,  a  set  of  elegant  and 

superstition  or  fanaticism ;  but  a  perseverance  commodious  buildings,  a  philoat^hical  appa- 

in  the  path  of  Chriatian  liberality,  and  a  visi-  ratus,  a  tibraiy  of  11,000  volumea,  and  em- 

ble  exhibition  to  the  world  of  its  benignant  bracing  a  portion  of  land  of  160  acres,  was 

and  extensive  effects,  can  scarcely  be  imputed  founded  not  many  yeara  ago,  at  the  auggeation 

to  such  causes,  but  to  the  infiuence  of  higher  of  the  Rev.  Dr.  Spring,  father  of  the  Rev.  Dr. 

principles  which  have  been  impresaed  with  Spring  of  New  York,  in  concert  with  Measrs. 

powerful  conviction  upon  the  mind.    And  I  Bartlett  and  Brown.    When  tiiey  met  to  en* 

am  atrongly  convinced,  that  ChrisUanity  will  gage  in  free  converaation  on  the  subject,  and 

never  make  a  powerfiil  and  universal  imprea-  had  conaideied  the  nature  of  the  otject  to  be 

sion  upon  the  inhabitanta  of  any  land,  till  ita  accompUahed,  *' Well,"  aaid  Mr.  Brown,  <*I 

beneficent  effects  be  thus  visibly  displayed  ui  will  give  10,000  dollars."     «« Why,"  aaid  Mr. 

the  conduct  of  thoae  who  profess  an  adherence  Bartlett,  ''did  you  not  aay  30,000,  and  I 

to  its  cause.     So  long  as  aelfiahnesa  and  would  too."    Dr.  Spring  went  to  Salem,  and 

worldly-mindednesB  are  displayed  by  the  ma-  aaw  hia  friend  Mr.  Norria  there,  told  4iim  what 

jority  of  its  profeasors,  so  long  aa  many  of  ita  it  was  propoaed  to  do»  and  obtained  an(^er 

ministers  are  beheld  aspiring  after  its  wealth  ten  thouaand  doUara,  and  thua  the  work  pro> 

and  emoluments  more  than  after  the  perform-  ceeded.    Mr.  Bartlett,  in  addition  to  his  first 

ance  of  its  duties,  it  will  continue  to  be  de-  gift,  built  the  chapel  connected  with  the  insti* 

spised  by  those  whose  hearta  have  never  been  tution,  which  coat  60,000  dollars,  afterwards 

brought  under  ita  influence.  one  of  the  wings,  and  aeveral  houses  for  the 

In  order  to  induce  Christians  to  come  for-  professora,  aa  well  aa  endowed  aeveral  prafea- 
ward  and  display  their  Uberality  on  a  larger  sorshipa.  It  ia  thought,  that  in  several  waya 
scale  than  they  have  ever  yet  done,  I  ahall  lay  he  has  given  to  thia  object,  not  leas  than  200, 
before  them  a  few  recent  instancea  of  genero-  000  dollars,  (about  £46,000),  and  there  is 
aity  in  promoting  the  cause  pf  learning  and  reason  to  believe,  that  all  his  benevolent  in- 
religion,  which,  I  trust,  will  prove  a  atimulus  tentions  are  not  yet  fulfilled."'!'  Here  ia  an 
to  those  on  whom  God  has  bestowed  riches  example  of  truly  Christian  liberality,  which 
and  aifiuenoe,  to  **  go  and  do  likewise."  Some  deaervea  to  be  imitated  by  onr  wealthy  pro- 
of the  following  atatementa  are  taken  from  feasors  of  religion.  Had  we  only  a  thou* 
Drs.  Rccd  and  Mattbeson*s  '*  Narrative  of  a  sand  Chriatian  men  such  aa  Mr.  Bartlett 
visit  to  the  American  Churchea."                  .  •  N.rmtive,  vol.  1. 1».  108,  IMl 

OrenviUe  la  a  amali  town  which  la  conn-  t  Ibid.  vol.  i.  pp.  4S»--s. 
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mi  we  nigfat  raise  fifty  miUionfl  of  The  lu^  will  act  noUy  out  of  thar  ebmidiiiicey 
poundi  finom  them  in  the  coune  of  a  few  and  the  poor  will  act  nobly  out  of  their  penury* 
yean;  and  whatimmenae  benefits  might  thus  There  are  refieshing  instances  of  individuali 
be  oonfisrred  on  mankind !   Mr.  Bartlett,  how-  sustaining  schools,  professorships,  miaaoiiap 
ever,  did  not  receive  this  wealth  by  inheritance,  nes,  and  evangelists.    Ministers  are  repeatedly 
but  by  his  own  energies.    He  was  first  a  shoe-  making  movements,  in  wbieh  it  was  evident 
maker  in  Newbory,  and  became,  in  the  end,  that  every  thing  was  to  be  sacrificed  to  use* 
lor  talents  and  success,  a  first-rate  merchant  fulness.    I  have  seen  the  pastor,  at  sixty. 
He  occupies  a  good  house,  but  lives  in  a  very  beloved  and  happy  in  his  people,  give  up  all 
plain  style,  and  has  evidently  more  pleasure  in  to  go  forth  into  the  wilderness,  because  he 
bestowing  than  in  consuming  hit  property."*  thought  that  bis  example  more  than  his  la- 
And  is  it  reasonable  to  suppose  that  this  gen-  hours,  might  bless  the  West, — while  the  church 
tleman  is  leas  happy  than  others,  because  he  has  been  as  ready  to  relinquish  him,  though 
has  parted  with  so  great  a  proportion  of  his  with  tears,  when  she  has  been  satisfied  that  it 
wealth  Cor  the  good  of  muikind  1     On  the  was  for  the  good  of  the  church  Catholic    I 
contrary,  I  am  certain,  be  enjoys  a  serenity  of  have  seen  a  band  of  students,  careless  of  ease 
mind,  and  a  satis&ction  infinitely  superior  to  and  reputation  at  home,  forsake  the  coHege  at 
the  grovelling,,  mortals  who  either  hoard  their  which  they  had  passed  with  honour,  and  cov^ 
wealth  for  no  usefiil  purpose,  or  who  waste  it  nant  to  go  forth  together,  some  2000  miles,  to 
in  gratifying  a  taste  for  worldly  splendour  and  rear  a  kindred  institution  in  the  deaart    And 
extravagance.  I  have  seen  the  aged  man  kindle  at  their  en- 
After  a  revival  in  a  church  in  Geneva,  State  thusiasm,  and  support  them  with  his  pnnsy 
of  New  York,  in  1830,  it  is  remarked  that  the  when  unable  to  be  their  companion.* 
appropriations  of  religious  chaiity  were  nearly  As  an  evidence  of  the  liberality  displayed 
doabled  the  succeeding  year.    That  church  in  the  Northern  States  of  America,  there  are 
sustains  one  foreign  miwaonary,  at  an  expense  no  less  than  twenty-one  Theological  colleges, 
of  666  dollars— thirteen  home  missionaries,  at  all  of  wluch  have  been  instituted  since  the 
one  hundred  doUars  each — ^mne  schotexships  year  1808 ;  they  eontam  853  students,  and 
of  the  American  Education  Society,  at  75  have  accumulated  57,000  volumes.    Then 
dollara  each ;  which,  in  addition  to  the  appro-  are  seventy-five  colleges  for  general  educatioo, 
priations  for  the  Bible,  Tract,  Sabbath-echool,  most  of  them  with  professional  departments ; 
and  other  objects  of  benevolence,  amounts  to  and  they  have  8136  students;  and  forty  of 
more  than  4,500  dollare  during  the  first  year.f  these  have  been  erected  since  1814.    Altoge- 
This  feet  demonstrates,  what  we  have  alluded  ther  there  are  ninety-six  colleges  and  903S 
to,  that  wherever  the  principles  of  true  religion  students.    In  the  State  oi  New  York  alone, 
and  sterling  piety  take  a  thorough  poaseasbn  besides  all  the  private  seminaries,  there  are 
of  the  mind,  they  lead  to  acts  of  noble  gene-  9600  schools,  sustained  at  a  yearly  expense 
rosity;  and  that  a  peraeverance  in  such  con-  of  1,126,482  dollars !    Most  of  the  above- 
duct,  is  one  of  the  strongest  proofe  of  the  mentioned  seminaiiea,  vrith  the  stately  edi* 
power  of  religion  upon  the  heart  fices  connected  with  them»  have  been  reared 
At  Dorchester,  a  village  six  miles  firom  Bos-  and  established  by  voluntary  donations.    The 
toD,  Dr.  Reed  observes,  *'  there  are  Sabbath-  <*  American  Sunday  School  Union''  is  tikewise 
schools  and  an  Academy  for  superior  educa-  a  noble  example  of  Christian  activity  and  be*- 
tion.    The  ignorant  are  taught,  the  sick  find  nefioence.    In  1882,  the  ^jhth  year  of  its 
medieine  and  sympathy,  and  the  poor  are  pro-  existence,  it  had  790  auxiliaries ;  9187  schools 
moted  to  adopt  methods  of  domestic  thrift  and  were  in  connection,  having  542,420  scholars 
decency.    The  whole  village  presents  an  ex-  and  80,918  teachers.    The  expenditure  for 
Ample  of  the  efiEect  of  religion  so  administered,  that  year  was  1 17,703  doUars : — ^for  1833,  it 
No  children  are  left  to  grow  up  in  ignorance ;  was  136,855.    The  most  vigorous  effi>rts  of 
few  persons  abstain  from  a  [rface  of  worship;  ♦  ««NarraUve/>  fte.  vol.  U.  p.  983.    While  re- 
and  here,  where  every  thing  else  is  on  a  small  tarniaf  thanks  lo  Dra.  Reed  ana  Mattbeson  for  tba 

scale,  the  schools  and  churches  assume  an  un-  f;?if,'?!S"!r/i"?.  '*i;  "a^'^H"  *"'?/*"*V'J!!.r?i? 
.*     .^^^  tt    tr                   Ml            ^*u«  their  •'Narrailve**  affords— the  writer  of  thin  can- 

posmg  character.      How  many  villages  of  this  not  but  szprsfls  bis  regret  that  ibetr  work  was  not 

description  can  be  pointed  out  in  Great  Britain  published  in  a  more  economical  style.  Had  it  been 

and  avanoe,  that  so  few  scenes  of  this  descnp-  h  would  have  been  purchased  by  three  times  the 

tion  should  meet  our  eye  1  number,  and  bave  been  read  by  ten  times  the  nom- 

« I  kn<«.  **f  »»«  «^n*«T »  «.«r«  TW    n<MMl  *>e»'  of  Individuals  who  Will  be  likely  lo  peruse  it 

«iirl™T  **■  ""  *^"^'     '^r..^*  in  Its  present  Hiate.    The  price  of  such  books  pre- 

"  Where  there  are  more  examples  of  benefi-  y<ints  their  beinf  generally  read  by  the  mass  of 

and  masnificence,  [than  in  America.!  Christian  societv.  and  consequently  forms  a  barrier 

"                    *"                               "•  to  the  general  diflbston  of  knowlvtdjTB.   lias  covet* 

•  Reed's  Narrative,  vol.  I.  p.  486.  ousness  on  the  part  of  the  publisiiers,  any  share 

\  Ibid.  vol.  ii.  p.  19.  la  tbls  matter  f 
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this  foeiety  hxwe  been  directed  to  the  ▼alley  easily  done,  by  obeying  St.  Pauffl  pittept  in 

of  the  Minriflrippi.    In  1830,  it  was  resolyed  1  Cor.  xvi.  2.   In  other  worda,  he  was  sygtem* 

nnanimoutily, — ^**  That  in  reliance  upon  Divine  atiedUy  efiaritable.    He  made  it  a  point  of 

aid,  they  would  endeavour  within  two  years  duty  always  to  consecrate  a  portion  of  kia 

to  establish  a  Sunday-school  in  every  destitute  weekly  income  to  the  Lord.    **  I  earn,    said 

place  where  it  is  practicable,  throughout  the  he,  **  one  day  with  another,  about  a  dollar  a 

▼alley  of  the  Mississippi,*'  that  is,  over  a  day,  and  I  can,  without  inconvenience  to  xnj* 

country  which  is  1200  miles  wide,  and  2400  self  or  family,  lay  by  five  cents  of  this  sum 

in  length.    There  are  thirty-six  agents  wholly  for  charitable  purjxises;  the  amount  ia  thirty 

employed  in  this  service;  and,  during  1833,  cents  a  week,  (half  a  crown.)     My  wife  takes 

tfiey  established  500  schools  and  revived  a  in  sewing  and  washing,  and  earns  something 

thousand.  like  two  dollars  a  week,  and  she  lays  by  ten 

The  following  examples  of  covetousness  cents  of  that.  My  children,  each  of  them, 
■nd  liberality  are  extracted  from  an  American  earn  a  shilling  or  two,  and  are  glad  to  con- 
periodical,  entitled  **The  Missionary,'*  for  tribute  their  penny;  so  that  altogether,  we 
May  2,  1835;  published  at  the  Missionary  "  lav  by  tu  in  store"  forty-five  cents  a  week. 
Prtes,  Burlington,  New  Jersey,  by  ^embers  And  if  we  have  been  unusually  prospered,  we 
of  the  American  Episcopal  Church.  contribute    something   more.     The   weekly 

*'  A  gentleman  having  called  the  preceding  amount  is  deposited  every  Sunday  morning  in 
Autumn,  to  obtain  aid  for  hiring  a  missionary  a  box  kept  for  that  purpose,  and  reserved  far 
in  Tennessee,  I  thought  I  would  go  and  intro-  future  use.    Thus,  by  these  small  savings,  we 
dace  him  to  our  congregation ;  and  we  called  have  learned,  that  it  is  more  blessed  to  give 
first  on  Squire  L —         ,  as  he  is  the  richest  than  to  receive*    The  yearly  amount  saved  in 
man  in  town,  although  I  had  little  hope  of  this  way,  is  about  twenty-five  dollars ;  and  I 
success  from  that  quarter.     He  put  us  o^  distribute  this  among  the  various  benevolent 
as  usual,  with  an  account  of  his  numerous  societies,  according  to  the  best  of  my  judg^ 
&mily  expenses,  the  firequent  calls  upon  him  ment"    Now  this  man  is  a  consistent  Chris- 
for  money,  the  duty  of  seeing  our  own  church  tian,  a  bright  example  of  Christian  bcnevo- 
firee  from  debt,  and  our  clergyman  well  pro-  lence.    He  looks  upon  his  little  earnings  as  a 
▼ided  for,  before  we  assisted  others,  and  con-  talent  lent  him  of  God,  a  part  of  which  should 
eluded   with    his    old,    threadbare    proverb,  be  sacredly  appropriated  to  his  service.* 
**  Charity  begins  at  home"     We  then  called  In  the  same    ** Missionary  Tract,**  it  is 
on  his  neighbour,  Mr.  8            ,  a  man  of  stated,  that  the  Treasurer  of  the  **  Domestic 
considerable  wealth,  and  no  children  to  inherit  and  Foreign  Missionary  Society,**  on  April 
it     He  read  the  paper,  said  that  it  was  a  de-  10th,  received  477  dollars  and  41  cents,*  of 
serving  object,  but  that  he  felt  too  poor  to  which  5  dollars  are  the  avails  of  needle-work 
contribute.    He  coloured  slightly  as  he  said  hj  four  Utile  girls,  from  four  to  eleven  years 
tlus,  and  then,  as  if  ashamed  to  give  nothing,  of  age,  for  the  church  at  Jacksonville,  Illinois ; 
and  anxious  to  rid  himself  of  such  troublesome  and  35  dollars  from  the  Sunday-school  of  St 
visitants,  handed  us  25  cents,  (two  shillings,)  Luke's  church,  New  York  ;  15  of  them  in 
and  we  took  our  leave.  We  met  with  various  redemption  of  a  pledge  for  Uie  education  of 
euooess ;  some  gave  cheerfully  and  liberally ;  an  Indian  child,  named  Leti  SilUman  Ives,  in 
others  grudgingly,  and  not  a  few  declined  al-  honour  of  their  former  rector,  now  the  excel- 
together.    Our  last  call  was  on  Mr.  R          »,  lent  bishop  of  North  Carolina. 
the  shoemaker ;  we  found  him,  as  I  expected,  In  our  own  country,  we  have  likewias 
busily  engaged  at  his  woriL    He  received  ns  many  characters  distinguished  for  Christian 
kindly,  nude  inquiries  about  the  state  of  the  beneficence.    Mr.    John    Lloyd   of  Nelson 
chnrch  in  Tennessee,  which  showed  that  he  square,  London,  who  died  in  June,  1835,  was 
felt  a  lively  interest  in  the  subject,  lamented  a  libend  contributor  to  the  cause  of  religion, 
his  inability  to  do  muehf  but  said  he  would  do  under  the  signature  L.  He  was  civil  engineer, 
something.    He  then  stepped  into  the  house,  employed  at  the  government  dock  yards.    He 
and  returned  immediately  with  two  dollars,  retired  from  business  four  years  before  bis 
which  he  begged  my  companion  to  accept,  as  death,  devoting  his  large  fortune  to  the  glory 
an  expression  of  his  good  will.    Knowing  him  of  God,  and  the  good  of  men,  boUi  at  home 
to  be  what  is  called  in  the  language  of  the  and  abroad.    More  than  £12,000  are  known 
world,  a  poor  man,  [though  in  gospel  phrase  to  have  been  distributed  among  difierent  sode- 
he  is  eminently  rich ;]  I  asked  him  how  he  ties  under  the  letter  L ;  nor  was  he  unmindful 
contrived  to  subscribe  to  each  one  of  our  bene-  of  them  in  his  will,  having  bequeathed  to  the 
▼olent  institutions,  to  take  a  weekly  religious  Missionary  Society  £4000 ;  the  Home  Mie- 
newspaper,  to  contribute  liberally  to  the  sup- 
port of  our  clergyman,  and  yet  have  so  much  to  „  ♦  A  dollar  to  equal  in  valne  to  about  four  shll 

qMtie  for  a  distant  church  1    He  told  me,  it  was   Sailtoh 
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Sockty  £4000;  the  Britiab  and  Fo-  F.  Allies,  Esq^  well  known  for 
niga  Bible  Soaety  £8000 ;  BeUgioai  Tnet  lent  pleni  end  ezertione  to  pramole  tiie  beH 
Society  £3000;  the  Soathvrark  Sundey  intereete  of  British  Seamen  both  at  home  urf 
School  Society  £1000 ;  Surrey  Chapel  Bene-  abroad,  has  likewise  distingnished  himself  faj 
vofent  Society  £1000;  the  Christ  church  his  liberal  contributions  to  ▼arioos  rehgioaB 
Snnney  School  in  Marlborough  street,  £500;  and  philanthropic  objects.  In  addition  to  hie 
the  London  Hibernian  Society  £500  ;*  in  all  labours  and  donations  in  behalf  of  the  **  Britiih 
£39,000 !  What  an  example  to  wealthy  and  Foreign  Sailor's  Society,"  and  as  a  niem- 
Chriatians !  and  how  much  good  may  such  her  of  the  committee  of  the  New  Australian 
an  individnal  be  instrumental  in  oommuni-  Cokmizatbn  Association,'*  he  has  lately  siiIk 
eating  to  the  diurch  and  the  world !  The  acribed  £50,  in  behalf  of  the  miamm  to  the 
coDcealment  of  his  name  in  the  numeroos  colony  to  be  planted  in  the  south-wesloni 
donationfl  bestowed  in  his  lifetime,  aroee  from  quarter  of  New  HoIland.f  Various  similtr 
hia  retiring  habits,  and  a  desire  **  not  to  let  instances  of  British  generosity  might  be  staled 
hia  left  hand  know  what  his  right  hand  did,"  were  it  expedient,  although  it  is  oradi  to  be 
and  m  hope  that  others  wouU  Ibllow  his  legivtted  that  their  number  is  so  smaU. 
example.  It  is  opie  of  the  hopeful  signs  of  oar  timea^ 

The  Rer.  Richard  Knill,  in  the  E^angeli-  and  a  prelude  that  **  God  is  about  to  appear 
cal  Magazine  for  November,  1836,  mentions  in  his  glory  to  men  " — ^that  Chriitian  chwchea 
a  WeUi  gentleman  who  has  200  sovereigns  and  congregations  are  now  beginning  to  eome 
leady  to  be  given  for  introducing  more  of  the   forward  with  iar  more   liberality,  than  foiw 
pietjr  and  talent  of  our  churches  into  the  work  meriy,  in  the  cause  of  misaions,  and  ef  the 
of  the  ministry ;  and  a  miniater,  once  a  stu-  extension  of  religion    both    at   borne   and 
dent  at   Homerton,  who  proposes  to  assist  abroad.    The  churches  under  the  inspection 
four,  aik,  or  eight  students  in  their  prrpara-  of  the  Rev.  Dr.  Brown  and  Mr.  Gilchrist,  in 
lory  etodiee,  gratuitously.  In  the  same  number  Bdinburgfa,  and  of  Drs.  Mitchell,  Hough,  and 
of  this  Magaitne,  Mr.  Rattiray  of  Demarara,   others  in  Glasgow,  have  lately  j^stinguished 
mrntians  that  the  negroes  are  beginnmg  to  themselves  bj  rainng  from  five  to  eight,  or 
makeinontfaly  contributions  for  the  purdAse  ten  hundred  pounds  annually,  for  demeilie 
of  Bibles,  aiid  other  religious  purposes,  and   and  foreign  missions,  besideaafibrding  a  hand- 
that  their  liiat  mondily  collection  amounted   some  support  to  their  respective  pastors.  The 
to  123  gfiilden,  or  £8  15a.  and  that  they  church  under  the  pastoral  care  of  the  Rev. 
make  a  point  of  giving  something  for  their  Dr.  Wardlaw,  Glasgow,  is  said  to  have  raiwd 
children.    A  woman,  says  Mr.  IL,  gave  me  for  such  purposes^  during  last  year,  no  less 
S|d.  one  day,  saying,  **  This  is  for  Jane,  a  than  £1700,  besides  supporting  their  pastor, 
child  about  two  years  oU;  I  give  with  the  other       Mr.  Williams,  misstonaiy  from  the  South 
people  for  KUty  and  Yaha,  when  we  gave   Sealslands,  in  one  of  his  interesting  addreoBoa 
the  money  to  Jacob ;  but  I  had  nothing  to  to  the  public,  on  a  late  occasion,  stated,  that  a 
ghre  ibr  Jmu  /  and,  Massa,  take  this  for  her."   certain  congregation  in  England,  mentioned 
This  idea,  suggested  by  poor  negroes,  of   to  him  with  a  certain  degree  of  satisfoction» 
giving  a  sum  for  every  chOd  of  the  family,  as  if  it  had  been  a  great  and  unlocked  tat 
dnerres  the  consideiatiori  and  imitation  of   efibrt,  had  raised  the  sum  of  £50,  during  the 
thousands  of  those  who  are  better  instructed,  preceding  year  for  missionary  and  other  poiw 
nd  who  move  in  a  for  higher  grade  than  the  poses,  besides  maintaining  the  gospel  among 
^sqiised  sons  of  Africa.  themselves.    He  toU  them,  they  ought  to  di 

The  name  of  Thomas  Wilson,  Esq.,  which  much  more ;  for  such  an  exertion  did  not 
iteids  in  the  front  of  most  of  our  religious  amount  1o  half  penny  a  week,  to  every  indi- 
tad  philanUiroptc  institutions,  will  recall  to  vidual.  They  began  to  bethink  themselvea 
the  Bund  of  every  one  acquainted  with  that  on  the  sulject,  and  next  year  raised,  without 
letpected  gentleman,  the  many  hundreds  and  much  difficulty,  above  four  hundred  poonda. 
even  thousands  of  pounds  he  has  generously  Mr.  Williams  also  stated,  that,  at  a  late  public 
devoted  to  the  rearing  of  chapels,  to  minion-  fareakfost,  in  a  certain  town  in  Enghuid,  a- 

7'  and  other  benevolent  purposes,  the  efiects  sum  of  nearly  £200  was  collected  in  a  few 
which  win  be  felt  and  appreciated  in  fiiture  minutes,  from  a  very  limited  number  of  indi* 
loieratinis,  and  "  many  will  rise  up  to  call  viduals--one  subscribing  £20,  another  £10, 
him  bietd."  For,  to  thoee  whom  God  has  another  £5,  dec,  with  the  utmost  frankness 
•nltghteiiBd  in  the  knowledge  of  the  true  use  and  animation. 

of  wealth,  **\iu  more  blcased  to  give  than  to  The  following  experiment  in  behalf  of  mi^ 
veecife.'*  In  addition  to  hia  many  other  muni-  sions,  deeerves  attention,  and  might  be  triad* 
Aent  donations,  be  has  lately  given  £100  to  in  reference  to  any  philanthropic  objoct.  Mr. 
the  New  Chapd,  Albany  street,  London.    G.  Clayton,  of  Walworth,  proposed  to  hit  ooP^ 

•  tse  Bvsa.  Mag.  (be  Angast,  1815.  f  Bvaa.  Mag-  for  1>m-  1835. 
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grefitloii,  that  a  fhaomnd  of  tfum  ihould  lands;  and  a  T«y  tumaidarabia,  if  nol  Ika 

lake  op  the  tabject,  and  each  of  the  thonaand  greateat  portioQ  of  our  Chrielian  oontriboliona 

aobaefttie  one  fiuthuig  a  day  to  the  mianonaxy  ooght,  in  the  mean  timei  to  be  devoted  to  tfaia 

cauae.    This^waa  reoommended  to  be  done  object,  which  iiea  at  tlie  fbnndation  of  all 

tmmediateij  after  morning  prayer,  that  as  those  anangements  which  are  calcnlated  to 

soon  as  they  rose  from  their  knees,  they  might  introduce  the  expected  millenninm.    Bat,  •• 

make  an  offering  to  the  Lord  of  one  £urthing.  I  have  abeady  adverted  to  this  aubiect,  it  ia 

This  will  raise  more  than  a  guinea  a  day,  and  onneoesaary  to  enlaige. 

consequently,  mora  than  three  hundred  and  4.  AaaoetaAions  might  be  finned,  partieo- 

slxty*five  guineas  a  year,  (or  £870  4«.  2dJ)  larly  among  Christians,  fir  the  purpeet  of 

which  sum  would  support  six  misaionariea  in  encouraging   HberaHiy   and  eounUraeting 

the  South  Seas.  aearice. 

Having  *  such   noble  examples  as  above  As  the  spirit  of  oovebusness  is  ao  exten* 

staled,  set  before  ns.  Christians  of  eveiy  name  aively  prevalent,  and  as  it  stands  as  a  banier 

ahooU  now  begin  to  arouse  themselves  from  to  every  noble  and  Christian  eulwpiiae,  no 

their  apathy  and  inordinate  attachment  to  the  meana  should  be  left  onemployed  to  counter- 

world,  and  to  consider  that  they  pannot  beatow  act  its  tendencies  and  efiecta.    And,  as  socip 

fteir  wealth  on  a  more  honourable  and  im-  ties  have  been  formed   lor   less   important 

portant  object  than  in  promoting  the  glory  of  purposea,  there  appean  no  reaaon  why  aa 

God,  and  the  best  interests  of  the  human  Aseodation  ahonld  not  be  entered  into  far 

fiunily,  wherever  they  are  dispersed  over  the  promoting  the  cauae  of  Christian  liberality 

aorfaoe  of  the  globe.  Were  such  liberal  offinw  and  beneficence.    Such  a.  sociely  might  he 

ings  becoming  general  throughout  the  univer^  compoeed  of  persons  who  are  willing  to  devote 

sal  church,  (and  why  should  they  noti)  we  die  one-tenth,  or  any  other  portion  of  their 

night,  ere  long,  have  the  near  prospect  of  incomes    to  philanthropic   objectk    Bach  a 

beholding  the  light  of  Divine  truth  irradiating  aodety,  if  it  could  be  formed,  would  aet  an 

•very  land,  the  moral  wilderness  turned  into  example  of  liberality  to  the  bhmrch  and  tbfl 

m  fruitful  field,  and  righteousness  and  praiae  world  around  them,  and  might  prove  a^nm- 

apringuig -forth  befbra  all  the  nationa.  lus  to  many  who  might  not  otherwis^have 

It  may  not,  perhaps,  be  improper  to  lemaik,  thought  of  it,  to  devote  a  proportion  of  their 
that  the  oontiibotions  of  Christians  should  superiduous  wealth  to  rational  and  roligioai 
not  be  chiefly  confined  to  miasionary  purposes,  purposes.  It  might  establish,  in  ^rtiealar 
or  to  the  support  of  the  ■tated  ordinances  of  districti,  systems  of  education  oo  new  and 
tfie  gospeL  These  objects,  indeed,  ought  to  improved  plana,  as  specimens  of  what  ought 
be  aupported  with  &r  moro  liberality,  and  to  be  set  on  foot  for  the  improvement  of  so- 
carried  forward  with  mora  vigour  than  they  dety  in  eveiy  place.  It  might  purchase  bairan 
have  hitherto  been.  But,  while  we  look  tracts  of  land,  and  make  arrangementa  fisr 
abroad  to  distant  tribes,  and  provide  mianon-  their  cultivation  and  embellishment  It  might 
aries  for  dieir  instruction,  we  are  sometimes  rear  small  towns  and  villages,  on  spacious  and 
apt  to  forget  the  duty  we  owe  to  our  country-  improved  plans,  with  every  requisite  aooommo- 
men  at  home ;  and,  While  we  pay  aome  atten-  dation  and  embelliahment,  and  calculated  far 
tton  to  the  religious  improvement  of  the  adult  the  promotion  of  health,  convenience,  an^ 
population,  we  too  firequently  overlook  the  comfort  It  might  provide  employment  fiir 
rational  and  religious  instruction  of  the  young,  the  industrious  poor,  and  commence  neir 
On  die  proper  moral  and  intellectual  tuition  enterprises  for  civilizing  and  chiiatianiainf 
of  every  daas  of  the  young,  from  two  yean  inde  and  uncultivated  tribes,  whether  in  oor 
old  till  twenty,  the  whole  frame  of  civil  and  own  country,  or  in  other  lands,  and  aooom- 
Christian  sode^  almost  entirely  depends,  plishmanyother  objects  which  an  enlightened 
This  g^nd  object  has  been  too  much  over-  benevolence  would  readily  dictate.  The  f^ 
looked  in  all  our  Christian  and  philanthropic  quent  publication  of  the  operations  of  such  a 
arrangements ;  and  while  it  is  so,  all  our  other  society,  might  be  the  means  of  exciting  the 
schemes  of  improvement  will  be  partially  fru-  attention  of  mankind  in  general  to  such  bone- 
strated.  They  will  have  a  tendency  only  to  ficent  porauits,  and  leading  to  the  promotion 
lop  off  the  twigs  and  branches  of  immorality  of  simlUr  associations, 
and  crime,  while  the  roots  of  evil  are  left  to  However  romantic  such  a  project  may  a|^ 
break  forth  in  fiesh  luxuriance.  Christian  pear  to  some,  I  have  no  doubt  that  there  an 
society,  therefore,  should  not  rest  satisfied,  till  hundreds  of  benevolent  individuals  in  various 
every  human  being,  from  two  yean  old  till  districts  of  our  own  country,  who  would  ro- 
manhood,  be  brought  under  the  influence  of  joice  to  have  it  in  their  power  to  co-operate 
an  efficient  system  of  intellectual,  moral,  and  with  other  congenial  minds  in  promothig  the 
Christian  tuition,  both  in  our  own  country,  best  interests  of  their  fellow-creotares  in  Ifae 
and,  so  fiff  as  our  influenoe  extends,  in  other  above,  or  in  any  other  modea  that  a  mtional 
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9t  lefigKHM  mind  might  deTiie-^Biid  tfa«t  fliejr  tnidif  of  refigion,  im  moflt  endeaToar,  tt  liii 

■re  only  waiting  for  rach  openings,  in  order  nme  time,  to  meliorBte  their  external  eoo> 

to  give  n»t  to  their  Chrietian  libenJity.  dition,  and  render  it  pleasant  and  comfortable. 

It  is  an  evil,  or  at  least  a  defect,  in  many  To  tell  a  poor  wretch  that  he  may  have  spirit 

«f  our  Christian  arrangements,  that,  in  the  nal  Uesshigs,  and  eternal  traaeorea,  by  comiiy 

lint  instance,  we  aim  too  high,  beginning  at  to  Christ,  while  he  is  destitote  of  both  fool 

the  top  of  the  acale,  when  we  should  com-  and  clothing,  and  we  refiiie  to  sopply  his 

mcnce  at  the  bottom.    This  is  the  ease  when  wants  when  we  have  it  in  our  power,  is 

our  attention  is  almoet  solely  devoted  to  the  aomething  appraaehing  to  a  species  ti  ini nit 

improvement  of  the  adult  population,  while  By  endeavouring  to  melionite  the  conditioii 

tfae  young  are,  in  a  great  measure,  neglected ;  of  the  poor,  while  we  ofibr  them  .Christiaii 

-and  when  our  e&tt*  are  entirely  directed  instruction,  we  prepare  the  way  for  the  reoep* 

to  the  promotion  of  the  ipirUual  interests  of  tion  of  Divine  truth.    For,  in  so  dou^,  we 

mankind,  while  their  temporal  comfort  is  exhibit  a  vinble  proof  that  Christianity  is  n 

overlooked  or  disreganied.   We  have  hitherto  beneficent  aystem,  and  tends  to  promote  ov 

laid  much  stress  on  merely  preaching  the  happiness,  both  in  the  lifo  whioh  now  is,  and 

gospel  to  adults,  while  we  should  have  been  in  the  lifo  to  cbme. 

equally  active  in  preparing  the  mSnda  of  the  Now,  such  societies  as  suggested  ahonm, 

^ming  for  the  reception  of  Divine  tmu,  by  while  they  have  for  their  ultimate  object,  the 

all  the  rational  and  religioua  arrangements  spiritual  and  eternal  happinees  of  men,  mi^ 

which  Christian  wisdom  can  devise.    We  be  instrumental  in  promoting  the  exteinal 

likewise  profoas  great  leal  for  the  spiritual  eomfort  of  all  ranks,  particulariy  the  lower, 

and  eternal  interests  of  the  poor ;  while  we  in  furnishing  them  with  employment,  in  pr^ 

not  unfirequently  leave  them  to  pass  their  viding  them  vrith  comfortable  habitations,  ia 

axistenoe  in  the  most  abject  hovels,  and  to  securing  the  proper  inslniotioo  of  their  foadr 

pine  away  in  the  midst  of  filth,  penury,  and  lite,  and  directing  them  in  such  a  couiae  af 

wretchedness.  conduct  aa  will  infoUibly  lead  .bothioprcaeat 

If  we  wish  that  Uiey  may  appredala  the  und  fuUue  enjoyment. 


CHAPTER  Vin. 


addremed  to  Prefemng  Ckruiiane  and  other*^  at  to  IkeAr  JffetHmiM  and 
Conduct  in  relaUdh  to  Cooetmumeoe, 


Hatiko,  in  the  preceding  chapters,  embo-  which  ought  to  draw  forth  oor  hq^wst 

died  a  variety  of  motives  and  considerations,  tion,  and  gratitude,  and  peaiae.    And  he  ii 

to  direct  the  views  of  professing  Christians,  ''daily  loading  us  with  his  benefits,  giving  us 

in  lefovenoe  to  this  subject,  it  would  be  expe-  rain  from  heaven,  and  fivilAil  seasons,  and 

dieot  to  dwell  on  this  topic,  and  therefore,  I  filling  our  hearts  with  food  and  gladness." 

shall  only  c&x  a  few  adrlitional  arguments  Hence  we  find  the  inspired  writers,  and 

and  consSderations.  other  holy  men,  expressing  their  emotions  in 

L  To  profeuing  ChruUane  in  general,  such  bmguage  as  th]s:-*^The  Liwd  is  my 

we  would  call  aUentioQ  to  the  foUowmg  con-  portion,  saith  my  soul,  therefore  will  I  hopa 

sidentioDs.  in  Him;'*  '*Whom  have  I  in  heaven,  baft 

1.  Consider,  what  God  claims  the  Supreme  Thee,  and  there  \m  none  upon  earth,  I  desiie  ia 

afifection  of  the  heart  comparison  of  Thee.  Who  in  the  heaven  eaa 

He  is  pqascsoed  of  every  attribute  calcu-  be  compared  to  Jehovah  1  who  among  the 

lated  to  excite  the  adoration  and  love  of  all  sona  of  the  mighty,  can  be  likened  nntohkn  Y" 

holy  intelligences.    He  inhabits  eternity  and  Now,  this  supreme  afifection  towaids  God, 

immensity,  and  is  near  to  them  who  fear  him,  is  altogether  inconsistent  and  incompatible 

and  hope  in  bis  mercy.    His  power  and  wis-  with  the  indulgence  of  a  principle  of  covetous 

dom  gave  birth  to  the  innumerable  worlds  ness.    For,  such  an  afiection  ruling  supreme 

which  fill  the  universe,  and  all  the  streams  in  the  heart,  virtually  depoiaes  God  from  hia 

of  happineas  which  gladden  the  hearts  of  throne,  and  robs  him  of  the  gloiy  of  his  peiw 

^ir  inhabitants,  flow  from  Him  as  the  un-  fections.    As  soon  may  we  expect  to  siaka 

created  source  of  felicity.   To  the  inhabitants  the  north  and  the  sou&t  points  of  the  flima- 

of  this  lower  world,  he  has  displayed  his  love  ment  to"^  meet  together,  or  the  light  of  the 

and  mexcy  in  a  way  that  **  passeth  compre-  heavenly  world  to  mingle  vrith  the  darbwii 

hension**— ^  the  mission  of  his  Son  for  the  of  the  infernal  pit,  as  to  reconcile  the  sfnioe 

Mupoae  of  procuring  our  aalvatkni— an  event  of  God  and  mammon.    For,  while  the  tnpi 
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Chilftiaii,  in  aU  hii  moveiiientg,  priTatioiifl,  call  to  eontribate  for  thu  end,  aoeonfing  ■•  1m 

md  alllictionsy  pnto  hit  eonfidenoe  in  God,  halh  prospered  you,  nying  with  the  Piidnitfll^ 

•■d  look»  up  to  Him  as  hia  portion  and  **  What  shall  I  render  unto  the  Loidy  for  all 

dafiverar,  **  the  rich  man's  wealth  is  his  strong  his  benefits  towards  me  V 
dcy,"  and  **  he  trusts  in  the  abundance  of  his       2.  Coruider  the  obligaHotu  you  an  under 

lidies."    The  one  joins  with  the  heavenly  to  Htm  who  procured^iur  redemption, 
iMwt,  in  ascribing  "wisdom  and  power,  and       You  profess  as  Christians,  to  be  under 

glory,  and  thankagi^ing  to  Him  who  sits  upon  infinite  obltgationa  to  the  mercy  and  lore  of 

the  throne;"  the  other  is  an  idoiater,  who  our  Redeemer,  **who  died  and  rose  agun," 

•ays  to  gokl,  '*  thou  art  my  hope,  and  to  the  that  your  aouls  might  be  rescued  from  destme- 

fine  gold,  thou  art  my  confidence,"  and  thus  tion.    You  profeas  to  beUere,  that  you  were 

in  eftot,  <*  denies  that  God  is  above."  *<  redeemed  not  with  corruptible  things,   as 

Let  Ghiistians  meditate  deeply  on  this  silver  and  goldj  but  with  the  predous  blood 
important  point,  and  consider  whether  their  of  Christ,'*  and  that  it  was  one  great  end  of 
motions  towarda  the  treasures  of  this  world  his  death,  that  "you  might  be  delivered  from 
be  at  all  compatible  with  supreme  love  to  this  present  evil  world,  and  its  aflections  and 
their  God  and  Redeemer.  What  is  it  that  lusts,"  and  consequently,  from  the  dominion 
eonadenoe  telb  you  is  uppermost  in  your  of  covetousness,  which  is  the  ruling  passion 
hearts  1  What  are  among  your  first  thoughts  of  the  men  of  the  World,  and  which  is  utterly 
in  the  morning,  and  your  last  in  the  evening!  inconsistent  with  the  character  of  the  re- 
What  is  it  diat  gives  you  most  pain,  tibe  deemed.  While  you,  then,  virtually  acknow- 
losB  of  a  portion  of  your  wealth,  or  the  appre-  ledge  these  truths,  can  you  allow  the  love  of 
iMnaion  of  the  loas  of  the  Divine  favour  1  the  world  to  predominate  in  your  hearlaf 
Ara  your  deauea  more  ardent  after  the  in-  Can  you  think  it  a  hard  demand  that  God 
anasu  of  riehes  than  after  the  treasure  in  makes  upon  you,  when  he  requires  a  portion 
iwaven  that  fiuleth  not,  and  the  incorruptible  of  the  v^»ilth  which  he  himself  has  bestowed, 
Uharitance  that  ahall  last  for  ever  1  Is  your  to  be  devoted  to  the  extension  of  the  Re- 
joj  greater  in  the  acquisition  of  riches  ot  of  a  deemer's  kingdom,  and  the  promotion  of  his 
great  estate,  than  in  the  consideration,  that  glory  1  He  might  accomplish  all  his  gracioos 
God  is  your  Father,  and  your  evbrlasting  designs  without  your  assistance;  for  all  the 
portion  1  It  was  a  convindng  evidence  of  treasures  of  the  universe  are  at  his  dispooaL 
Job's  heavenly  temper,  that  "  he  did  not  re-  But  he  has  condescended  to  put  an  honour 
ioioe  when  his  wMlth  was  great,  and  his  upon  Christians,  in  selecting  them  in  parti- 
band  had  gotten  him  much."  Are  you  cular,  to  be  '*  workers  together  with  Him," 
afiected  with  deeper  sorrow,  when  you  loee  that  by  their  voluntary  and  liberal  oblationfly 
your  substance,  than  when  you  lose  the  bene-  they  may  exhibit  themselves  in  the  &oe  of  the 
it  of  Divine  instructions,  or  although  you  world,  as  "  followers  of  the  Lamb,"  and  oon* 
wnia  to  loae  a  aense  of  the  mercy  of  (rod  !  tributors  lo  ^'the  prosperity  of  Zion."  Can 
Wonld  you  rather  be  atripped  of  all  your  you,  then,  in  consistency  with  your  proleo- 
Mvthly  pnosrasions,  and  go  naked  into  Para-  dons,  refuse  to  come  forward  vrith  muroficenC 
diae^  thMi  to  lie  laden  with  gold  and  jewels,  and  god-like  offerings,  according  to  your 
ahfaongfa  you  should  run  the  risk  of  falling  ability,  for  every  enterprise  that  has  for  its 
into  the  pit  of  perdition  T  Do  you  make  it  object,  the  promotion  of  the  Divine  glory, 
yowr  great  and*  ultimate  object  to  gun  riches  and  the  present  and  everlasting  happiness  of 
ar  an  estate  ridng  early,  lymg  down  late,  men  ?  For,  it  is  by  such  conduct,  that  your 
and  eating  the  bread  of  carefulneas?  Do  you  anariee^  or  your  Christian  prinHpte  will  ba 
grudge  your  families  the  necessary  comforts  detected.  The  latent  principle  of  oovetoua- 
afhfe,  and,  when  requested  to  devote  an  offer-  ness,  in  its  workings  in  the  heart,  though 
ing  for  promoting  the  cause  of  religion,  and  open  to  the  inspection  of  Omnisdence,  cannot 
the  benefit  of  mankind,  do  you  bestow  it  with  be  directly  traced  by  human  eyes, 
a  grudge,  or  with  the  spirit  of  a  cheerful  giver  ?  But,  if  you  be  hypocrites  in  religion,  yoor 
bi  all  die  arrangements  you  make  as  to  your  hypocrisy  will  be  laid  open,  and  your  true 
lot  in  this  world,  are  you  chiefly  directed  by  character  determined  by  your  refusing  to  con- 
(Im  prospeet  of  worldly  honour  and  gun,  or  tribute  to  the  service  of  God,  what  is  in  your 
by  the  opportunities  you  may  have  of  glorify-  power  to  bestow.  And  this  is  a  cfaaracterislic 
ing  God,  and  being  useful  to  mankind  1  If  of  the  sense  we  entertain  of  our  obligationa 
yen  regard  God  as  your  supreme  portion,  and  to  tlie  Redeemer,  which  ought  to  be  more 
Iha  rock  of  your  salvation,  you  will  consider  attended  to  than  it  has  hitherto  been  in  the 
an  that  you  have  as  too  little  to  be  consecrated  viBible  church. 

to  hb  service,  and  will  make  the  advancement       If,  then,  Christians  in  generali  and  esp^ 

of  his  kingdom,  the  object  of  all  your  arrange-  dally  weaUhy  Christians,  admit  that  they  am 

~ifei,  and  will  oome  dwerfully  forwanl  at  his  under  inexpreaaible  obligations  to  Him  "  whn 
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in  the  name  of  the  Lord,  to  wKwt  tfaem"  woiid  can  pmciit,  or  wliidi  hoMn  iaegfaM 

it  eompatible  with  such  obligationa,  *'to  tkm  can  depict    In  that  wofld,  thefe  an 

walk  according  to  the  coarae  of  this  worid,"  nenes  and  objeda  caJcnlafed  to  gntify  Aa 

and  to  pre^nt,  by  their  niggardly  oflferinga,  lablimest  facaltiee  of  the  ioimortal  spirit;  an 

the  giacioaa   purposes  of  God  from  being  enlarged  sphere  of  contemplation— the  beatiAB 

bnoght  speedily  into  eflfect  1    If  you  profess  vision  of  God  in  the  eflulgence  of  bis  giay^ 

to  celebrate  the  praises  of  Him,  **  who  loved  **  fullness  of  joy^  a  treasmo  in  the  heaTaas 

US  and  waahed  ns  from  our  sins  in  his  own  that  fedeth  not— an  incormplibie  inherilanee^ 

Moodt  and  hath  made  ns  kings  and  priests  — «nd  '*an  exceeding  great  and  an  ettnual 

mrto  God  and  his  Father** — Aall  you  con-  weight  of  gioiy." 

■dcr  it  aa  ioo  great  an  exprtmon  of  your  If  Chriij^ans,  then,  believe  in  the  exiatienea 

gratitodie,  to  devote  a  hondred  or  even  a  thou-  of  such  grand  and  substantial  realities^  and 

asnd  pounds,  at  a  time,  for  carrying  Ibrwaid  have  the  lively  hope  of  entering,  ere  Idng,  into 

Om  grand  deagn  of  the  death  of  Christ,  and  their  foil  possession,— 4b  it  consislent  wUh 

the  regeneration  of  the  worid — when  yon  soch  exalted  hopes,  and  socfa  animating  pni» 

have  hondreds  or  thousands  at  your  com*  pacts,  to  have  their  chief  aflections  piMed  tm 

maad  1     If  God  weie  calling  yon  to  devote  the  vain  and  traraitoiy  objects  of  this  eaithly 

aU  your  worldly  possessions  to  his  service,  mansion,  which  must  soon  be  snatched  torn 

would  yon  consider  it  as  too  great  a  sacrifice  theii  embrace!     And  how  can  thej  aay  it  is 

far  the  gift  bestowed  1     If  not,  how  can  yon  otherwise,  if  they  are  fimnd  grasping  dielr 

stand  aloof  and  grudge  a  mere  tithe  of  your  worldly  tressures  so  firmly,  that  nothing  bvt 

earthly  estate,  when  it  is  called  for  at  your  a  small  fraction  can  be  sqneeaed  from  then 

hands,  and  when  every  needful  comfort  is  sliU  fbi  the  cause  of  CSod  and  the  renovation  of 

aecurad  for  your  enjoyment  1  the  world  1     What  should  we  think  of  a  mmt 

Let  Christians  serioudy  pause  on  such  come  to  bis  full  stature,  devoting  the  greater 

eonsideratftons,  and  judge,  whether  the  gene-  part  of  his  time  and  attention  to  amusing  Ui^ 

ral  eondnct  of  profcasots  of  reKgion,in  regaid  aelf  with  tops,  maibles,  and  cheny-sUmes,  as 

to  the  dedication  of  their  wealth,  be  consistent  when  he  was  a  child,  and  aetting  a  hif^ier 

with  the  obligations  they  profess  to  Him  who  value  upon  them  tlian  upon  all  the  serious 

hath  precnied  for  them  all  spiritual  and  eleiw  employmente  of  lifoT      We  should  imma* 

nal  blessings.  diately  denounce  him  as  a  fboI,or  a  maniac, 

8.  Gonaider  that  ail  the  jmtfileget  and  or,  at  least,  as  one  who  acted  with  the  most 

piMpetiB  of  Ckriatwnt  are  tneompaHbk  glaring  ittconasten<7.   What  should  we  think 

ledA  the  inau/genee  of  eooetouenese,  of  a  set  of  marinen^  sent  to  dreumnavigale 

BeKevera  are  brought  by  the  gospel  into  the  and  explore  a  laige  omtinent,  slopping  in  the 

Ugh  and  honovraUe  relation  of  **Son$  of  midst  of  their  course  in  an  insignificant  iriand, 

God,'*  and  conaequentiy,  "joint  heirs  with  and  employing  thiteselves  in  catching  nma- 

Chrkt  Jesos**  of  the  bleenngs  of  his  medi»>  quitoes,  or  filling  for  shrimps,  without  «^ 

torisl  kingdouL    They  are  under  the  special  tempting  to  prosecute  their  eourset  or  of  a 

cue  of  t^  Providence  of  God,  who  has  pro-  traveller,  on  an  important  embassy  to  a  huiga 

Used,  that  ''their  bread  shall  be  given  them,  dty,  taking  up  his  abode  at  an  inn,  in  the 

tnil  thsir  wmtet  shall  be  sore,"  and  that  **  He  midst  of  hu  journey,  and  amusing  himself  for 

^  never    leave  them,  nor  forsake  them."  days  and  weeks  witii  gathering  shells,  or  with 

Bat  a  spirit  of  conformity  to  the  world,  a  ccn  the  humours  of  a  fair,  instesd  of  prosecuting 

velous  diiperition,  and  an  eager  desire  after  the  object  of  hii  expeditioni     It  is  equally 

tsithly  honours  and  splendour,  afe  evidently  preposterous  and  inconsistent  for  a  man  who 

ineonristent  with  such  exalted  privileges.  The  professes  to  be  **bom  from  above,"  and  to  ha 

•one  of  God  roost  resemble  the  moral  chara&>  travelling  to  heaven,  as  the  pboe  of  his  uhl* 

ter  of  their  Father  in  heaven,  particolariy  in  mate  destination,  to  have  his  heart  glued  to 

foe  display  he  has  given  of  his  benevolence,  the  treasures  of  this  worid,  and  **  to  booat 

Bat,  **if  any  man  love  the  world,  the  love  of  himaolf  in  the  multitude  of  his  riches." 

tbe  Father  is  not  in  him,"  and  consequently,  Let  Christians,  then,  throw  off  every  eartiily 

he  csB  lay  no  daim  to  the  prerogativea  of  encumbrance,  and  ^rise  and  act  in  a  mannsf 

■ooi.    ^Whosoever  is  bom  of  CkNi,  over-  befitting  their  celestial  pedigree,  and  their 

mncth  the  worid,"  and,  of  course,  he  whose  high  destinstion.    For  what  are  the  treasoraa 

mal  ii  abaoriwd  in  its  punniits  and  vanities,  of  time  to  him  who  is  begotten  to  the  Uva^ 

has  never  been  brought  into  4his  Divine  rela-  hope  of  an  incorruptible  inheritance  1     What 

lion,  bat  remains  among  **  the  children  of  the  are  the  frowns  of  fortune  to  him  who  claiaii 

vickrd  on^u"  the  celestial  worid  as  his  eternal  portionf 

t^profpette  to  which  the  ssints  look  for^  What  are  tiionoands  of  guineas,  or  doUan^  to 

wvd  in  the  future  world  are  gUmoos  and  an  exceeding  great  and  an  eternal  weight  of 

*V>iflcent,  beyond  any  thing  which  tiiis  gloryl     What  are  th««  honours,  tiie  tities,  and 
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iM  ft§eta^  df  Urn  jmmmg  aoeiw,  in  com-  mat  are  on  a  leral,  and  •qnally  unpolBiift  im 
Mriflon  of  tho  ridiM  uid  gruidear  of  tho  control  the  laws  of  natoio,  or  to  oounterad 
New  Jenmlem,  and  tht  dignity  of  being  the  operationa  of  the  Most  High.  Howmanj 
^kinga  and  priaeta^  to  the  **  Father  of  glory,"  inatancea  do  we  aee  of  perMna  in  the  piime 
ilk  the  nanaiona  not  made  with  handa,  eternal  of  life,  poancaacd  of  wealth  and  honoura»  mmd 
in  the  heavenat  Aa  heaven  in  ita  height  lar  in  the  midat  of  all  their  earthly  hopee  mad 
wrpaawBa  the  circle  of  thia  lower  world,  aa  the  achemea,  cut  off  in  a  few  daya,  and  aomefimaa 
eaitii  ia  hot  a  point  in  compariaon  to  the  wide  in  a  moment,  by  a  baming  fever,  by  a  fiifl 
•xtended  univene,  and  aa  time,  with  ita  cir-  from  a  honw,  the  overturning  of  t  dariot*  or 
cling  yean,  ia  but  a  moment  to  the  agea  of  by  an  unexpected  conflagrationl  It  waa  bat 
aleniity ;  each  oof^t  to  be  the  hopea  and  a  little  while  ago,  that  a  lady  of  noble  rank, 
aiactiona  of  Chriatiana,  in  compariaon  of  of  great  wealdi,  adonied  with  the  licbeal 
attthly  peaaeaiiona,  and  of  Cveiy  aublunary  jewela,  diatinguiahed  fer  her  aplendid  entefw 
miafortune.  Were  auch  viewa  folly  realiied,  tainmenta,  and,  while  abe  waa  preparing  for  a 
mod  duly  appreciated ;  were  we  living  under  the  magnificent  fete,  on  the  enauing  day,  waa  i» 
fowerfiil  indittenceof  that  feith,  which  ia*'tbe  volved,  while  aitting  in  her  apartment,  in  a 
•dnfident  expectation  of  thinga  hoped  for,  and  audden  and  myaterioua  conflagnitum,  and  iKor 
^  conviction  of  thinga  which  are  not  aeen  f '  body  and  jewela  reduced  to  an  unviable  gaa^ 
Ukrare  the  great  realitieo  of  the  eternal  world,  ao  that  no  trace  of  them  except  a  few  mafl 
ia  they  ought  to  be,  ever  preaent  to  our  view,  burnt  fragmenta  of  bonea  haa  yet  been  fenni 
in  all  their  grandeikr  and  importance,  a  veiy  But  accidenti  apart—iichea  cannot  ward  off 
difiarent  diaplay  would  be  made  of  richaa  from  thoee  diaeaaaa  which  may  prevent  all  cooa- 
what  we  now  behold,  and  multitudea,  who  now  fortahle  ei^<y ment  from  their  poaaoaaion.  The 
flinid  aloof  when  called  upon  for  contributiona  greateat  wealth  you  can  accumulate  leavua 
laf  the  aervioe  of  God,  wiwld  come  cheerfully  you  atiU  liable  to  the  attacka  of  the  govt,  the 
fenrardt**  bringing  Ibeir  gold  and  incenae,  and  epilepey,  the  palBy>  the  aathma,  die  borning 
abowittg  forth  the  praiaea  of  the  Lord."  fever,  the  gravel,  the  agiia»  and  to  the  loaa  of 

n.  I  ahall  next  offer  a  few  anuideroHont  eight,  heaiing,  taating,  and  feeling,  and  to  in- 
Aa  the  ooTUTooa,  whether  profeanny  or  r^  numerable  oiber  disorden*  ao  that  the  moat 
jaoting  Chrialianity.  aplendid  apectaclea,  the  moat  ezquiaite  muaiG^ 

From  what  haa  beenatated  in  the  preceding  or  the  moat  coatly  vianda,  may  be  unable  to 
pagea,  and  partieufaurly  in  the  preceding  article,  convey  any  real  enjoyment  Under  auch  die- 
Ik  wiU  not  be  difficult  fer  any  one  to  diacera  eaaa^  to  which  all  are  liable,  the  moot  aplendid 
frbetfaer  covelonaneaa  or  an  oppoaite  aflection  eatate  can  afibrd  little  or  no  alleviation ;  and 
nriea  in  the  heart  To  thoto  wboae  Coif  the  poaaeaaor  of  thouaanda  or  millione  of 
nenoea  declare  that  they  are  under  the  in^  pounda  may  feel  fer  leaa  enjoyment  than  Iba 
ineoce  of  tUa  debaaing  paaaion,  I  would  pooreat  peaaant ;— nay,  may  amart  under 
aa.neatiy  call  their  attention  to  the  following  peine  of  body  and  agoniea  of  mind,  to  which 
MiiaideratioiiBi  the  beggar  expiring  on  a  dunghill  ia  an  utter 

1.  Conaidar  that  weaiih,  however  great,  atianger.  Wealth,  vrith  all  ita  gorgeooa  trap- 
^mmwttetttf^Ymflvmmuerymuitakmiiy,  pinga,  camiot  prevent  the  pain  of  aaigic«l 
The  rich  man  w  aa  much  expoeed  to  the  afflio-  operation,  ttie  bitter  taale  of  nauaeoua  medi- 
liena  and  acUdeiita  of  human  life  aa  the  poor,  cLiea,  the  agonizing  throea  of  aiiflering  natoiv^ 
and  aometimei  hie  very  richaa,  m  whidi  he  the  terron  of  a  gulty  conadenoe,  or  the  feaos 
Iraata,  are  the  nkeana  of  exponig  him  to  di»>  fril  forebodinga  of  a  future  judgment  An4 
aaaea  and  dangenu  A  chinmey  top,  or  even  therefore,  the  man  who^inanch  cifcumataiioaa^ 
m  tile  felling  from  a  houae,  will  kill  a  noble-  haa  no  better  comforter  than  the  ufaa  of  the 
man  aa  well  aa  a  beggar.  When  infiBctiooa  graatneea  of  hia  richnaaa,  ia  one  of  the  moot 
feven  are  raging  around,  when  the  cholere  miaereble  objecta  in  creation, 
fe  aweeping  away  hundreda  in  the  covrae  of  a  S.  Conaider  the  uncertainty  of  richea.  it 
day,  can  wealth  prevent  its  rrragea,  or  aecore  ii  only  during  the  continuance  of  life  that 
foa  from  ita  attaekal  When  the  thunden  earthly  poaaeaaona  can  be  enjoyed.  "For 
•re  folHng  along  ttedouda,  and  the  ligfatninga  when  you  die,  you  can  cany  nothing  heoep, 
jailing  amidat  the  dinnal  gloom,  can  richea  your  gloiy  cannot  deaoend  ailer  you  to  the 
aaenre  you  from  Hie  lightnmg'a  atroke,  or  i»re-  duet''  •*  But  what  ia  your  life  V  It  ia  on^ 
feat  your  hay  or  com  from  being  aet  on  firel  "like  a  vapour,*'  whidi  a  email  breath  of  wind 
Whan  you  are  croeaing  the  ocean  in  purauit  -  may  aoon  btow.away.  Ip  a  moment  in  thft 
af  gain  ■  when  you  behold  the  tempeat  raging,  twmkltng  of  an  eye,  while  yon  are  hoantinK 
and  the  wavea  railing  mountaina  high,  can  up  treaaurea,  and  truating  in  the  abundanea 
your  traaeurea  atill  the  atormy  ocean,  or  pre-  of  your  richea— or  even  you  are  aware— tha 
^eat  your  bemg  engulfed  in  the  devouring  decree  of  heaven  may  go  forth,  aa  in  the  caoa 
daapt    In  BUflk  0Mi|  Ibe  king  and  the  pea-  of  the  rich  man  in  the  parable,  <•  Thia  oighl 
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iij  Mvl  ihdl  1w  required  of  diee;**    Aimeit  whidi  ttej  mtty  \m  dw  meani  of  peoieurfBg, 

•vwy  newspaper  that  conwe  to  oar  handa,  and  How  ridicnlooa  woold  it  apprar,  if  aU  tiMl 

tloMt  eveiy  retorning  day,  bear  witncei  to  eoald  be  eaid  of  a  man  while  he  lived,  was 

■neh  eodden  tramitione  from  time  to  eternity,  amply  thie— that  his  whole  lile  wai  ooeopied 

While  mortals  are  recfimng  on  tiie  kp  of  in  ooUeoling  and  laying  nii  in  a  storebooM 

ean,  their  hearts  overehargod  with  surfeiting  (M>,000  midiogany  diairi,  whicsh  weie  iwmt 

and  drankennesi,  mnning  the  giddy  roinids  intended  to  be  used  for  the  fomitaTe  of  apaii- 

ef  fashionable  diasipatior  or  working  all  man*  ments,  or  80,f)00  pair  of  troosers  whieh  were 

ner  of  nneleanness  wx4i  greedineas — awhile  never  to  be  worn  1     And  where  is  the  diflbr- 

imagining  themselves  sectne,  and  foreboding  enoe  in  point  of  rationality  and  uHMty^  be^ 

no  evil— ^eath  Jnterposes,  at  a  day's  or  even  tween-  such  absurd'  practiees,  and  hoaidifif 

a  momentfa  warning,  cuts  down  their  mortal  thoosands  of  guineas  or  bank-notes  which  are 

ftamea^  and  sommons  their  ipirito  to  spp«r  never  brought  forth  for  tiie  benefit  of  mai^ 

before  the  Judge  of  alL    But  aitheugfa  lif  :»  be  kind  1     There  is  no  eonduct,  oonneelcd  with 

eontiniied,  the  wsalth  in  wluoh  you  plaoe  the  pursuits  of  human  beings,  that  appears 

your  eonfldenee  m^  soon  be  snatched  from  more  meanf  amtemptibk,  anid  aAmrdy'  than 

your  powussioM.    llie  providenoe  of  God  has  such  practiees  (however  eommon)  if  eiamined 

many  watjrs  by  which  to  change  the  greatest  bytiiedictatesof  reason  and  the  word  of  God. 

piuspertty  of  this  world  into  the  greatest  The  folly  of  oovetousness  likewise  appears 

miseiy  sad  adversity,  and,  in  a  moment,  to  in  this,  thai  tig  obfeds  cannot  aford  kM 

throw  down  the  fortune  of  the  proudest  aspiier  solu/bdiion  to /A«  mtndL  Wealth  can  neither 

afler  wealth,  in  order  to  make  him  oontem-  eoiivey  new  senses^  or  open  new  avenues  la 

|ilata  hia  ain  in  Ins  punishment    8u<^  a  pleasme,  nor  UodL  up  tbie  passages  of  psin 

change  in  your  fortune  may  be  produoed^  and  anguish.  It  cannot  produce  inward  peaes^ 

either  by  die  rapine  of  enemies  or  the  treadiery  equanimity,  domestic  comfort,  or  a  deKghtfol 

of  fnenda,  by  your'own  avarice  or  folly,  or  by  seK«onseioosness  of  virtue,  or  of  the  Divine 

the  mafioe  or  revenge  of  your  enemies,  by  the  approbation.    On  the  oonlraiy,  the  pasnen  of 

pndigafity  of  your  diildren  or  the  unUth-  eovetousness  is  uniformly  attended  with  meiv* 

fblneas  or  your  servants.*   The  elements  of  tal  anxiety,  inquietude,  restless  and  insatiebla 

nature,  the  hurrieane,  the  tempeat,  the  over-  desires,  and  fceepa  its  votaries  in  contmual 

whelming  deluge  may  censpiie  for  your  ruin,  foar  of  losing  what  they  have  aoquired,  ao  thai 

Tour  ships  ttu^r  be  dadwd  to  pieoes  on  rocks  thsy  sie  generally  fo^l  snd  disoontentedy 

or  shosis,  or  a  sudden  eonft^^ration  may  kiy  and  in  a  Kind  oi  hell  of  their  own  creating. 

all  your  boaalittg  hopes  prostrate  in  the  dost  However  much  they  may  have  aeqnised,  th^ 

And  wiH  thou  pboe  thy  confidenee  in  such  tre  still  in  the  pursuit  of  ;nore ;  and  foe 

uncertain  poeaeasionst'*      "  Witt   thou  est  riches  of  the  whole  worM,  were  it  posriUe  to 

thine  eyes  upon  that  wfaicfa  is  not;  for  riches  obtain  them,  would  be  inadsqnate  to  aatiiiy 

certain^  noake  themselves^wingB ;  they  fly  aa  their  destres.    In  their  mad  career  of  gain, 

an  esgle  towards  heaven.**'  focy  wiU  rush  forward  with  the  utmost  impe- 

8.  CtMuoAathtfolhfandtmreanaabknem  tnosity,  even  atthebsnrd  of  losing  all  thattfaey 

^  eoeofois*  qfieiuma.    This  will  appear,  in  had  fbrmeriy  toiled  for  and  amamed.   M arena 

ne  fost  plaee,  if  you  consider,  that  WcAer  eon*  Crassus,  a  celebrated  Roman,  sumamed  the 

wUkndimikematlmtwUhoai  regard  io^uir  liteA,  had  above  600  talents  left  bim  to  begm 

^m  artof  na  mhe  wAofooeeer.    Suppose  a  the  world  with,  and  by  his  exoesrive  covet- 

■n  could  hy  up  a  stock  of  dodies  and  pro-  ensness,  scraped  together  vast  sums  of  money. 

rinsns  snllicieni  to  last  him  for  900  years,  Being  desiroas  to  know  at  a  oertain  period, 

what  would  it  avail  him,  if  he  is  certain  that  what  Iris  estate  amounted  to,  it  was  summsd 

lie  CUUM4  live  above  seventy,  or,  at  farthest,  up  at  anwn  ihmuand  one  hundred  iaienis,  or 

above  a  bandred  yeani    Suppose  he  hid  up  about  ssven  millions  nine  hundred  and  eigfatr 

in  a  aierehonse  70,000  pair  of  ahoes,  to  what  seven  thousands  of  Britirii  pounds.    But  it 

end  woold  it  ssrve,  if  he  oouU  make  us^  appesrs,  this  immense  treasure  was  not  bu& 

durmg  his  whols  life,  of  only  the  one-hun-  ;cient  to  satisfy  his  avaricious  pasrion ;  fov, 

diedth  part  of  them  1    He  would  be  in  the  ossting  an  evil  eye  upon  the  treesore  of  the 

wne  condition  as  a  man  who  had  a  hundred  Parthians,  he  marcheji  with  a  great  fbree 

diriies  placed  before  him  at  dinner,  but  who  against  them,  and,  being  defiwted,  and  taken 

tooU  Esdy  partake  of  one,  or  of  a  person  who  prisoner,  the  Parthian  general  gave  orders  to 

M  a  hundred  manrions  purchased  for  his  cut  ofTbis  head,  and  pour  melted  gold  down 

iiridimim,  but  who  eould  occupy  only  one.  his  throat,  to  upbraid  his  exoesrive  covetous 

The  SUM  thmg  may  be  said  </  pounds,  sfail-  ness,  that  never  thought   he  bad  enough. 

Ingi,  and  dollar^  whidi  aie  of  no  um  hi  Such  are,  not  unfiequently,  the  resulte  of 

foMBnlves,  b«it  only  as  they  are  the  repre-  exoesrive  avarice,  and  such  the  temrination 

of  artides  of  necessity  and  htxuiy  of  aU  the  derires  and  pamions,  the  hopes  and 

(3«) 
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Am  aaxietiM  and  punoite,  which  an  tw,  and  the  wife  of  his  boaom,  and  Iwa^^ 
eagendenMl  fay  coTetouinew.  HappineM  never  her  to  be  maintained  on  pablic  chari^,  when 
would  liave  been  expected  to  reault  from  the  he  had  enough  and  to  spare.  He  displayed 
puiBuits  and  enjoyments  of  avarice,  if  man  himself  to  be  little  short  of  a  thief  and  a  rob* 
had  ratained-the  full  exeidse  of  his  reason,  ber,  as  most  misers  are.  He  robbed  tbepubUe 
and  had  never  Men  from  his  original  estate,   in  leaving  his  wife  to  be  maintained  in  a  poof<- 

The  miseiy  and  foUy  of  avarice  may  be  house,  he  robbed  his  wife  and  thildrtn  in  de* 
lOnstiated  by  the  following  recent  occurrence,  priving  them  of  what  they  had  a  natural  right 
extracted  ftom  the  "  Sunday  Times,"  of  Oct  to,  and  giving  it  to  a  stranger :  he  rMcd  God 
4,  1836.  **  A  few  days  since,  an  ok!  miser,  of  his  tithes  and  ofierings,  in  bestowing  no 
named  Webb^who  has,  for  several  years,  ve-  portion  of  his  substance  in  his  service,  and  he 
aided  in  an  obscure  lodging  in  Barrack  court,  robbed  hintadf  in  depriving  himself  of  the 
Woolwich,  called  upon  Mr.  White,  a  broker,  good  opinion  of  his  feUow-men,  and  of  those 
nsiding  in  Powis  street,  in  the  same  paridi,  enjoymenU  which  might  have  rendered  him 
to  inquire  whether  he  would  allow  him  to  comfortable  and  happy.  It  is  more  than  pio- 
lodge  with  him,  as  he  had  been  uneomfoHabk  bable,  that  all  his  domestic  broils  and  eonten- 
fer  some  time  past  The  request  was  com-  tions,  and  the  alienation  of  afiection  he  ex- 
plied  vrith,  and,  in  the  course  of  the  evening,  perienoed,  were  the  results  of  his  niggaidly 
he  took  possession  of  his  new  apartments,  and  avaricious  disposition.  Who  that  enjoyed 
H*  had  retired  to  rest  but  a  very  diort  time  peace  and  contentment  would  envy  either  the 
before  he  waa  taken  ill,  and  at  his  request,  life  or  the  dying  hours  of  such  a  wretched 
two  medieal  men  were  sent  for.  Upon  the  beingi  Yet  such  are  the  rewards,  such  the 
•nival  of  Messrs.  McDonald  and  Gaul,  thc^  foUy  and  vrretchedness  of  those  who  Mim>- 
pnoounoed  him  to  be  in  a  dying  state,  whi(^  der  themselves  to  the  power  and  dominion  of 
was  no  sooner  communicated  to  the  patient,  oovetousness.  If  riches  oonkl  procure  true 
than  he  ordered  an  attorney  to  be  sent  for,  as  happiness,  even  in  the  present  life,  there 
he  willed  to  make  hb  will.  An  attorney  was  might  be  some  apology  for  pursuing  them 
speedily  in  a^endance.  The  old  man  raising  vrith  eagerness ;  but  even  this,  they  are  in- 
himself  upon  the  bed,  bequeathed  to  hb  adequate  to  confer;  for  experience  demon- 
dangihter  £100,  to  three  nephews,  £80,  £40,  strates,  that  their  votaries  are  frequently 
and  £50  each.  Upon  being  asked  if  he  had  among  the  most  vrretched  of  the  human  race 
a  ^mit^  he  replied  '  Yes,'  but  he  had  been  -— «  prey  to  restless  and  malignant  pasMos^ 
parted  from  her  three  times ;  that  she  had  and  despised  by  their  feUownmen. 
been  in  a  vrorkhouse near  8troud,in  Kent,  for  The  folly  of  oovetousness  will  further  ap» 
a  number  of  years,  and  that  he  did  not  intend  pear,  if  we  consider,  that  iht  objttU  toAuA  it 
to  leave  her  a  single  penny.  He  had  alio  purwuea  art  not  to  he  mmparti  in  point  of 
two  brothere  and  another  daughter,  who  had  grandeur  and  enjoyment^  with  those  whiek 
•U  (he  said)  behaved  ill  towards  him,  and  he  are  within  the  reae4  of  ail  Wealth  can 
would  leave  them  nodiing.  Upon  being  asked  command  stately  buildings,  splendid  apart* 
to  whom  he  left  the  residue  of  hb  property,  ments,  gorgeous  apparel,  marble  statues,  cu- 
be replied,  *  To  Mr.  White  for  hb  lundness,'  nous  pictures,  gold  and  silver  vessels,  spacious 
•t  the  same  time  handing  the  attorney  a  paper,  gardens,  and  other  objects  which  Uie  world 
which,  upon  being  opened,  was  found  to  con-  calls  noble  and  magnificent  But  **  what  good 
tain  securities  fcNr  upwards  of  £800  in  the  b  there  to  the  ownera  thereof  saving  the  be- 
Bank  of  England,  so  that  Mr.  White,  (who  holding  of  them  vrith  their  eyes."  Every 
b  aole  executor,)  will,  after  paying  the  re-  spectator  that  has  a  taste  for  such  objects  may 
opeetive  legacies,  clear  upwards  of  £fi00  for  enjoy  the  pleasure  arising  from  the  sight  of 
hb  lodger,  who  continued  to  get  worstf  and  them  as  vrell  as  the  possessor.  Every  garw 
died  on  Sunday.  It  b'a  remarkable  feet,  that  doner  and  labourer  on  a  nobleman's  estate  may 
the  deceased  (who  was  75  yean  of  age)  has  participate  of  the  pleasure  of  viewing  hb 
been  fiequendy  seen  to  pidic  up  bones  and  improvements,  as  vrell  as  the  owner  himielf. 
ngs  in  the  street,  and  put  them  in  hb  pocket ;  But,  what  are  all  the  gorgeous  toys  and  trap- 
and  at  the  time  of  hb  death  he  vras  in  a  most  pings  of  art,  or  the  beauties  which  genius  can 
filthv  condition.*'  invent,  or  riches  purchase,  compared  with  the 

Here  we  have  a  picture  of  a  poor  wretch,  beauties  and  magnificence  of  Nature  1  What 
who  appean  to  have  spent  the  greater  part  of  are  the  ghtlerings  of  the  most  pompous  pro- 
a  long  life  in  scraping  together  £800,  and,  at  cession,  or  the  splendour  of  a  Vauxhall,  in 
last,  bestowing  the  greater  part  of  it  upon  an  comparison  of  the  august  spectacle  of  the  ver- 
entire  stranger.  We  behold  him  neglecting  nal  sun  riring  fai  undooded  majesty,  diiAiang 
hb  own  femily,  and  his  nearest  relatives ;  and,  hb  beams  over  surrounding  worlds,  gladden- 
almost  In  the  very  agonies  of  death,  indulging  ing  the  animal  tribes,  and  shedding  a  radiance 
anplacable  resentment  against  hb  own  daugh-  oo  every  otject  in  our  terrestrial  spheief 
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Aere  is  not  a  loene,  Aoiigli  finiabed  with  of  mnd  in  a  Ihoaauid  yean— which  of  iStmm 

the  moot  oootly  refinementi  of  art,  comparable  two  eaeefl  wonkl  you  make  year  choice  1"   It 

to  the  splendour  and  magnificence  of  the  son  mustbe  confened,  that,  at  fint  view,  oonflider- 

ibing  in  hia  glory.     All  on  earth  appean  a  ing  the  extreme  length  of  the  period-^which, 

dreniy  waste  till  the  aurora  brightens  up  the  to  our  limited  view,  appean  like  an  eternity 

Easit,  as  the  haifoinger  of  the  orb  of  day : — then  itsetf— we  shoold  be  upi  to  choose  the  former 

the  plains  are  amyed  in  Terdure,  the  flowen  in  preference  to  the  latter.     But  our  reason 

pot  ibrth  their  coloars,  the  glittering  spires  tells  us,  that  the  latter  ought  to  be  ourchoioe, 

appear,  the  birds  warble  from  spray  to  spray,  since  there  is  no  comparison  botweeA  the  one 

and  renewed  life,  activity,  and  beauty,  appear  duration  and  the  other,  any  more  than  there 

thiongfaout  our  lower  Greation*-«s  if  a  new  is  between  a  unit,  and  the  greatest  number  of 

world  had   emerged  from  chaotic  darknesa.  figures  or  sums  we  can  poeaibly  suppose. 

What  are  the  finest  vamishings  of  art  com-  What,  then,  must  be  the  extreme  foUy  of 

pared  with  the  polishings  of  the  bodies  of  those  who  for  the  sake  of  enjoyiog  a  few  fleet* 

niaects,  or  of  sea-sfaell~or  the  most  exquisite  ing  baubles,  for  20,  30,  or  40  yeaia,  or  at  the 

pieces  of  machinery  to  the  mechanism  of  a  utmost,  for  **  three  score  yean  and  ten,"  wfll 

plant,  a  gnat;  or  a  microscopic  animalculal  run  the  risk  of  experiencing  all  tliat  is  Id* 

Above  all,  what  can  be  compared  to  the  eluded  in  the  idea  of  a  miurable  eternity  I 

glories  of  the  'unclouded  firmament,  where  How  can  we  aufliciently  denounce  the  atn- 

funs  unnumbered    shine,  and    myriads  of  pidity  and  madness  of  those  who»  resolntely 

migfaty  worlds  run  their  ample  roi^nds  1    Yet  and  determinately,  make  so  absurd  and  ina- 

ali  such  august  and  splendid  scenes,  with  all  tional  a  choice  1  especially,  when  we  conrider, 

the  variety  of  beauty  and  magnificence,  with  that  even  in  this  Ufe,  the  path  of  contentment, 

which  the  Almighty  has  adorned  his  vast  and  the  vrays  of  wisdom  and  holiness,  are 

creation — ^which  are  open  lo  the  conlempla^  ways  of  pkMunntness  and  peace !  To  prefer 

tion  of  all  are  overlooked  by  the  worldling  as  trifles  to  die  most  momentous  objeeta,  riiadows 

unworthy  of  his  regard.  to  realities,  the  toys  of  time  to  the  treasures 

In  short,  the  foUy  of  covetousness  appean  of  eternity — ^if  any  thing  may  be  termed  folly 

in  its  most  striking  light,  tn  fvrtfening  ob-  and  madness — such  conduct  oogfat  to  brsnd 

^eeis  which  are  seen  and  iemporal  to  those  every  one  who  is  guilty  of  it,  in  whatever 

wAieh  are  umeen  and  eternal.    We  can  sphere  he  moves,  with  the  appellation  of  a 

•eaicely  bare  an  adequate  idea  of  the  er^nnne  /color  ^mamae* 

felUy  implied  in  such  conduct,  unleae  we  could       If  then,  riches  are  only  valuable  in  propor 

mm  some  adequate  conception  of  what  is  in-  tion  to  their  tMe—if  they  cannot  afiSml  solid 

dnded  in  the  word  Ethval.    To  enahle.us  satis&ctlon  to  the  mind-~if  the  objects  which 

to  form  some  feint  conception  on  this  point,  the  worldling  pursues  are  not  to  be  compared 

■ome  of  our  old  wrilem  have  suggested  the  in  point  of  grandeur  to  those  which  are  with- 

firilowing  illustration :    Suppose  the  whole  in  the  reach  of  all--and  if  he  prefeors  shadows 

earth  to  be  made  up  of  partblea  of  sand,  and  to  realities,  and  fleeting  objecU  to  ettrmd  en* 

aoppose  a  bird  to  ccnne  evaiy  thousand  yean  joyments— it  must  be  folly  in  the  extreme 

to  |Hck  up  and  fly  away  with  one  grain,  how  for  a  rational  being  to  have  his  afi^ooa 

immense  most  be  the  duration  before  the  placed  upon  them  as  the  ultimate  object  ^ 

whole  sands  whidi  compose  the  earth,  could,  his  pursuit 

by  this  slow  procesB,  be  removed !  as  many       4.  Conader  tn  whai  Ught  the  objects  of 

thousands  of  yean  as  there  are  particles  of  eovetousneeswUl  be  viewed^  and  what  comfort 

aand  in  the  whole  globe  of  the.eartb,— which  they  will  afford  at  the  approach  ofdaU/i 

would  amount  to  the  following  number  of       When  your  soul,  whicn  has  long  been  im- 

yeank  30,000,000,000,000,000,000,000,000,-  mersed  in  the  caies  of  the  world,  feels  itself 

000,000,000,  or  thirty  thousand  septillions  hovering  on  the  verge  of  life,  and  about  to 

of  yean !  Yet  this  immense  period  of  duration  take  its  flight  into  the  world  unknown, 

is  still  but  as  a  point,  or  a  moment,  when       -  ....  ..  . . .     u     -^  ..u-  .i        • 

J     •.!,_*•*_  t    rk         t-  I"  *•»■*  dread  moment,  when  tlie  fhintic  mmU 

eompafed  vntb  eternity  I    Un  such  a  supposi-        kjivm  roand  the  walls  of  lia  clay  tenement, 

tion, the  Schoolmen  stated  the  following  ques-  Runs  to  each  avenue,  and  sbrloks  for  belp, 

tion.    « Suppose   that  you  had  it  in  your  But  shrieks  In  valn- 

dioioe  to  be  happy  all  the  while  this  prodi-  in  what  a  very  difiei^nt  light  will  you  view 

gious  mass  of  sand  was  consuming,  by  this  the  perishing  treasures  of  time  firoro  that  in 


alow  method,  till  there  was  not  a  grain  of  it  whidi  you  now  behold  them  1    Yon  now 
left,  on  condition  you  were  to  be  miserable  trust  in  uncertain  richos,  and  refuse  to  place 


for  ever  after ;-— or,  suppoang  you  might  be  your  confidence  in  the  living  God,  who  is  the 
happy  for  ever  after,  on  condition  you  would  alone  souijce  of  felicity.  But,  **  will  riches 
be  miserahle,  tiU  the  whole  mass  of  sand  were  profit  you  in  the  day  of  wrath,'*  or  amidst  ibB 
venoved  or  annihilated,  at  the  rate  of  one  grain  agonies  of  dissolving   natural     Will  they 

4SI  A « 3  (3S9) 
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■DOHth  yam  dyiiif  piBoir,  or  awaage  the  hmve  withered,  snd  ftHfln  into  deeay.    ft  li 

bitter  enguiah  of  jenr  spirit,  when  heart  and  abwnge,  indeed,  bat  not  more  strange  tb«ii 

lleah  begin  to  fiunt  and  iUl  1     Will  they  then  trae,  that  the  nearer  anch  men  approach  to 

be  viewed  as  e  siilBclent  eompensation  lor  the  the  earth,  they  become  more  earthly-minded, 

dismal  forebodings  of  future  wo  which  may  ao  that,  at  the  evening  of  life,  tbey  appear  as 

then  a«ail  yonr  eonacience,  and  render  yon-  a  if  they  were  providing  for  a  long  and  prosper* 

terror  to  yourself  and  to  all  areand  you  T  ooo  day.  No  one  is  more  fearftil  of  want,  and 

Alas !  they  wiU  only  tend  to  phml  thorns  on  more  hard  and  griping;  &an  the  old  miser, 

your  dying  oooch,  to  sharpen  every  pang,  and  who  is  just  about  to  step  into  the  grave, 

to  augment  the  horrore  of  despair.    Con-  While  oilier  vicious  propensities  are  weakened 

seienoe,  now  lulled  askep   amidst  earthly  by  the  lapse  of  time,  covetonsnees  derives  new 

vanities,  msy  than  awake,  **  like  a  giant  re-  lUe  and  vigour,  as  age  increaaes.    Like  a 

freshed  with  wine,'*  and  pieree  your  hearts  patient  in  the  dropsj^,  ^ose  thirst  is  inflamed 

through  with   unutterable   sorrows.    Many  1^  drinking,  the  deshui  of  the  oofetous  are 

atrikmg  instanees  of  this  kind  have  been  augmented  by  increasing  rkhea,  and  they  are 

witnessed  by  the  ministeri  of  reKgion,  when  never  more  tainted  with  earthly  aflbcdoo^ 

oidled  upon  to  attend  the  deatb-bed  of  the  than  when  their  bodies  are  about  to  be  ve- 

worldly  and  proAme.    **  Had  I  now  a  thou-  duoed  to  their  original  dust 

sand  worids,"  aaid  a  certain  woridling,  who  7%e  diffieuUy  of  mMhnf^  nacA  a  'unM 

bore  a  Mr  charaeler,  **  Had  I  a  thousand  fropeimty,  especially  in  the  decline  of  nib, 

worlds,  I  would  give  Ihem  all  for  one  year  ts  grtat<,  uid,  in  most  cases^  insurmountable, 

more,  thai  I  mighl  pieaent  to  Crod  one  year  It  is  like  tearing  the  akin  fiom  the  fleeh,  or 

of  ottch  devotion  and  good  worics  as  I  never  the  flesh  from  the  bones.    There  are  not, 

before  ao  much  as  intended.''    The  noble  periiaps,  twenty  out  of  a  thouiund,  on  whom 

Altamont,*  who  had  spent  his  lifo  in  all  the  the  most  cogent  or  alarming  aiguments  will 

foahionable  dissipations  of  the  vmrid,  a  Kttle  have  the  least  efiiM:!  m  awakening  them  to 

before  hii  death,  on  hearing  the  dock  strike,  consideration,  or  turning  them  from-  their 

exdaimed  with  vehemence,  **  O  Time !  Time  I  eovetousness.    The  vidons  principle  they  iii- 

it  is  fit  thou  sbouMotthus  strike  thy  murderer  dulge  is  so  subtile,  fliat  yon  cannot  lay  hoU 

to  the  heart    Howart  thou  now  fled  for  ever  I  of  it,  ao  as  to  render  it  tangible.    It  is  ao 

A  month !  O  fot  a  single  week  I    1  aric  not  deeply  aeated,  that  you  cannot  draw  it  firom 

for  yeara — ^though  an  age  were  too  little  for  its  hiding  place  to  make  it  viable  in  the  face 

the  much  I  have  te  do."    And  a  little  after-  of  day.    You  may  convince  a  man  who  goes 

wards,  **  This  body  is  all  weakness  and  pain,  en  in  a  regular  oourm  of  Iseentlonsneas  ami 

but  my  aeul,  as  if  strung  up>  by  torment,  to  intempennoe,  of  the  fbUy  and  wickedness  of 

greater  atiengtli  mmI  apirit,  is  fbU  powerfol  his  conduct,  by  showing  him  the  ineritahia 

to  reason,  foH  mighty  to  suflbr."    Csidinal  miseries  to  which  it  leads  vmn  in  the  present 

Wolsey,  whose  grani  aim  through  life  was  lifo.    But  we  have  no  audi  hold  on  the  covet* 

worldly  aggrandisement,  a  little  before  he  ousl    In  reply  to  eveiy  argument,  he  will 

died,  declared  with  anguish,  in  the  midst  of  tell  you,  that  whflt  we  call  oovetoosneos,  k 

Ue  disgrace^  <*  Had  I  but  aerved  God  as  dili-  only  a  neeesaary  prudence  to  augment  hie 

gpsntly  as  I  have  served  the  king,  he  would  estate,  and  secure  it  from  danger,  to  provide 

not  have  given  me  over  in  my  grey  haira."  for  the  wants  of  his  fomily,  and  leave  aome> 

In  like  manner,  many  a  one  at  the  hour  of  thing  to  his  children,  when  he  is  gone;  and 

dissolution  will  have  to  exchum,  **  If  I  had  that  pemons  of  great  repute  for  probity  and 

been  as  anzioua  to  attend  to  (he  eternal  int^  wisdom,   are    found    proaecuting  a   aimilar 

Mrti  of  Bory  immortal  spirit,  aa  to  lay  up  tree-  oourae.    He  ia  unwilHng  to  be  convinced 

■urea  whidi  I  can  never  uae,  I  would  not  have  of  hia  dn  and  danger,  ami  is  like  a  penon 

been  M  to  aufler  the  panga  of  remorse  which  dying  of  a  mortal  diaeaae,  who  yet  perceives 

I  now  foeL"  not  the  malignity  of  the  mahidy  which  ia 

Such  considerations  demand  the  most  sen-  hurrying  him  to  his  grave. 

aus  attention  of  thoee  who  have  grown  .oid  But  the  difllculty  of  curing  audi  a  &temper, 

in  the  habits  of  eovetousness,  and  whose  gray  though  great,  is  not  insurmountable.    While 

haira  and  infirmities  warn  them  that  they  are  fliere  is  life,  there  is  hope.  Jjet  such  as  enter- 

an  the  confines  of  the  grave.    It  has  been  re-  tain  the  least  suspidona,  that  all  is  not  right 

mariced,  that,  aa  ia  winter,  (he  roots  of  plants  with  them  as  to  this  maUer,  seriously  examine 

ntain  the  sap»  when  the  brandies  have  lost  their  hearts  on  tiiis  point,  and  weigh  the  eon- 

fbmt  leaves  and  verdure,  so>  in  old  age,  the  sidemtions  which  have  already  been  adduced, 

winter  of  lifo,  oovetoosness,  "  the  root  of  all  Above  all  things,  look  up  to  God,  who  alone 

evil/'  retains  its  vigour,  when  €fQaiet  vices  can  heal  your  disease,  and  purify  your  aflbo 

•  fftinpo*i.rt  to  b«  Lord  £M<4m.~Yoanf'i  "Cen-   *j<w^^*nd  M7  ""to  him,  in  the  language  of 
t&iir  nni  rubuiouf."  the  Psalmist  <*  Search  ms,  O  God,  and  know 
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mj  hMiC;  tff  AM,  and  know  my  tKoag^tiy  afibfd.    "Be  aflConkhed  O  ye  hfefrni,  at 

■nd  aee  if  there  be  any  vneked  way  in  me,  thia,  and  be  ye  horribly  alraid. 
and  lead  me  in-  the  way  everlaating.''  Bemem-       O,  my  deluded  brethren,  arooen  youmtvea 

her  that  yoar  happineea  through  etemiiy  b  at  to  eonatderation ;  and  let  not  the  encnrabrauee 

alake;  and  give  not  sleep  to  yoar  eyea,  nor  of  this  wofld's  wealth  sink  yon  down  tv  the 

ahimber  to  yoor  eyelids,  till  yon  have  fled  lor  lowest  hell.    Listen  to  the  dictates  of  raaseii> 

lefbge  to  the  hope  eet  before  yon  in  the  gospel  to  the  voice  of  oonsdeneo,  and  to  the  word  of 

— till  you  bave  lenouneed  your  idolatroas  (Sod.    ConAier  the  terrible  reflections  yo« 

afl&ctiona,  and  consecrated  yoar  heart  to  CSod.  will  make  npon  yourselves,  and  the  deep  and 

Tour  feet  ere  already  *«  stumbling  on  the  dark  inexpresaihle  angdah  and  regret  you  will  feel 

monntainB,"  and,  ero  you  are  awaie,  you  may  at  the  madneas  of  your  choiee,  should  you  fell 

fell,  at  the  next  step,  into  inetrievabfe  ruin,  into  perdition.    Your  loss  win  then  be  found 

And  if  you  depart  from  this  world,  under  the  not  only  vast  beyond  comprehension,  but 

dominion  of  eovetous  aflfertions,  yon  are  ren*  obBohtieh  hrtparabk.    You  will  nurae  those 

deied  unfit  for  the  mansions  of,  tiie  just,  and  feke  and  flattering  pleasuies,  and  eovetom 

the  happineai  which  vrill  be  their  portion  for  Insts^  which  have  cheated  you  out  ef  eternal 

aver  and  ever*  life>  and  rendered  you  vessels  of  vrrath  fitted 

&  CoBsidsr^  in  die  last  place,  that  your  for  desUuction,    and  would  be  glad  to  part 

eovetous  ■<*r'fK"fj  if  obstinately  iiidalged«  with  a  thouaand  worlds,  were  it  in  yon 

%oUl  neeeamtUy  exclude  ffou  from  the  Amg^  power,  for  the  opportuni^  of  making  a  new, 

dbnt  of  ketumy  and  invoke  you  in  eternal  and  a  better  choice ;  but  in  that  prison'  ef 

perduion*  despair,  no  priee  will  ever  be  accepted  ia^ 

Thia  baa  already  been  illustrated  in  various  your  redemption, 
ponita  of  view,  (eee  pp.  41,  65.)  Could  I  deecribe  to  you  the  geography  ef 

It  ia  the  unalterabie  decree  of  the  Most  that  dismal  region,  where  hope  never  enters^ 

High,  as  recorded  in  his  word,  that  **  the  and  over  wbkh  hangs  the  bhiekneas  of  daik<« 

eovetooa  shall  not  inherit  the  Idngdom  of  ness  for  ever;  could  I  paint  the  gnawing^  of 

QoA  ;**  and,  that  thoae  who  are  banidied  from  **  the  worm  that  never  diea,"  and  the  sharpness 

thia   kingdom  and  its  honoraa,  "Aall  be  ef  "the  fire  which  b  itever  quenched;"  the 

fNinished  with  everlastiog  destruction  horn  raging  anguish,  the  fearfiil  despair,  the  want 

the  presence  of  the  Lord,  and  from  the  ghny  of  the  least  pity  or  commtseration ;  **  the  inso* 

of  luB  power."    In  the  feoe  of  such  awfril  lent  scorn  and  cruelty  of  wicked  assodates ;" 

derlaratioas,  to  eontinne  in  the  lust  of  covet-  '*tbe  weeping  and  wailing,  and  gnashing  of 

ousnese,  grssping  inceasantly  aiter  riches  as  teeth,"  which  form  only  a  portion  of  fiitura 

the  higlieat  object  of  desire,  is  the  greatest  misery;  how  would  the  folly  of  your  conduol 

feUy  and  madness  of  which  men  can  be  guilty,  tiartle,  and  confound  you,  in  bttnuding  such 

For  wtMt  a  poor  compensation  wiU  men  an  awfiil,  and  intorminable  retribution,  for  the 

tun  the  liriL  of  such  terrible  and  appalling  shoitllved  enjoyment  of  triflee  light  ns  air  I 

eensegnemeeel    Our  Saviour  teUs  us,  that  it  Let  4«eh  considerations  sink  deep  into  the 

wonU  profit  a  man  nothing,  **  should  he  gain  hean  t€  every  worldling,  and,  witlvat  a  mo^ 

the  yjhoie  worlds  and  Iom  his  own  souL"  men«»<V}lay,  let  him  take  refuge  frem<*tho 

But  how  often  does  it  hiqipen,  that  men  fiw-  wratL  av-^ome,"  by  betaking  faimseif  to  "thtf 

fcit  their  eternal  happiness  for  the  merest  hope  eat  .\ff we  him,"  and  1^  consecAtting  to 

trifie,  and  set  their  immortal  souls  to  sale  for  the  setvA^  of  God  all  his  riches  and  treesutea, 

a  thuig  of  neughtl    One  will  sell  his  soul  all  his  pAfwrt  and  afieelioM.    To  all  the» 

merely  to  gratify  his  lust,  or  his  revenge;  deeeitfel  MMt^see  and  prsepects,  which  tho 

amiher  will  rather  go  in  the  broad  way  to  world  aiJi  Vis  flesh    may  set  befove  ye% 

hell,  tban  be  oat  of  the  feshion  of  the  gay  appose  IhMj  fU{>hatie  andjnooaeAtouswoRle 

world.    That  ofilcer  in  the  army,  who  lorda  of  Him  wh»  b  ird  of  the  visible  and  irmri* 

ever  hie  inferioia^  in  all  the  pomp  of  his  brief  ble  worlds^''«=>'  Whetk  h-a  man  profited,  if  ho 

authority,  what  doee  he  eell  his  soul  fori  shaU  gain  the  whole  uwld,  and  lose  his  own 

**  For  the  felse  glory  of  sweeiing  expertly^  soul  t  or  what  shail « i^en  give  in  exehauga 

and  uniting   blasphemy   with    politenees."  for  his  soul!" 

That  perjured  wretch,  who  bears  felse  wit*       IIL  CeosideratieDa  eIrWesed  to  Gnttia- 

■esi  against  bis  neighbour,  or  robs  him  of  hie  tiaits,  on  whom  Qol  haa  bestowed  ieAift4 

property,  by  finand  or  deoeit^what  priee  doee  mnd  injluenei*  >» 

he  put  upon  hie  soul  1    A  few  guineas,  pei^      To  yeuy  my  beh>ved  biuA^scv  who  **  knoia 

ha|!a,orahouae,orafewafiresofhmd.   Few  tiie  truth  as  it  is  in  Jesus,'' ari^«|ho  M  a» 

aiea  ask  a  thione,  a  kingdom,  a  prorince,  or  ardent  desire  for  its  onivertti  fvm^fi'mf  \ 

aven  a  bereny,  but  wiU  hazard  the  loss  of  would  efier  a  few  consideiatieiia  and  B#<n«% 

feetr  immortal  spirits,  for  the  most  paltry  *'to  stir  up  your  pure  mind%  hf  W9    v 

aoamensatioa  that  thia  wretched  world  can  remembrance." 
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la  Um  fint  pboe,  I  would  have  yon  ooo-  if  yoa  entertain  a  lively  eenae  ef  God*e  pravl* 

ader,  that  a  far  greater  propcrtion  jof  uour  dential  goodneae  towatdc  you,  and  of  your  o^ 

mthtian/oe  than  has  ever  yet  buv  thought  of  ligation  to  Him,  who  hath  redeemed  your 

hy  Chrittiane  in  generai,  ihotdd  he  devoted    aouU  from  deetraction,  and  crowned  you  with 

to  ike  eerviee  of  &d,  and  the  promotion  of  ipiritual  and  heavenly  bleaiinge;  you  will  le- 

tht  beat  intereste  of  your  feiiouMnen.  mga  to  his  aervioe  without  a  murmur,  nay, 

God  is  the  ongual    proprietor  of  your  with  the  utmbat  cheerfiilneai,  a  large  portioa 

eatatea ;  from  Him  you  derived  them ;  and   of  thoae  treaaurea  which  hia  bounty  haa  be* 

i(  by  the  exertion  of  your  own  powers  and   atowed. 

activitieai  you  have  acquired  the  wealth  you       But,  to  come  to  particulan : — ^I  ahall  sup* 

poaaeasi  yon  are  awaie,  that  the  iacuUiea  which   poae  you  have  an  income  of  £S00  a  year* 

enabled  you  to  acquire  riches,  were  gifta  be-   What  would  you  think  of  devoting  £300  an* 

stowed  upon  you  by  hia  bounty,  and  that  the   nuaJly,  exclusively  for  the  purposes  to  which  I 

train  of  circumstances  which  led  to  your  sue-  have  alluded  1     You  will,  perhaps,  think  it  ia 

oesB,  vraa  the  result  of  the  arrangemenla  of  his  bearing  too  hard  upon  you,  to  make  such  a 

Providence.    You  might  have  been  bom  a  demand.    But,  can  you  deny,  that  with  the 

changeling,  destitute  of  both  bodily  and  men-  remaining  jC500,  you  can  enjoy  all  the  sen«» 

tal  energies;  you  might  have  been  placed  in  tive  pleasures  which  a  Chrutiant  or  any  ra- 

other  circumstances,  which  would  have  pre-  tional  man  ought  to  desire.  Youwouklpeihapa 

vented  your  acquisition  of  wealth,  and  doomed  require  to  part  with  some  luxury  in  dresi^ 

you  to  perpetual  poverty ;  or  you  might  have  food,  clothing,  or  equipage,  which  is  not  e^ 

Commenced  your  existence  in  the  centre  of  sential  to  human  happiness;  but,  are  no  ematt 

New  Holland,  or  the  wilds  of  Patagonia,  aaerifieee  to  be  made  for  the  general  good  of 

where  you  could  never  have  experienced   »»M>kin<l,  and  to  testify  your  love  to  the  Be 

the  blessings  and  privileges  you  now  enjoy,  deemer?     What,  if  you  were  called  upon  by 

Over  all  such  circumstances  you  had  no  con-  God,  as  the  Apostles  were,  to  forsake  friends^ 

trol;  and,  therefore,  you  are  indebted  to  God   and  housea,  uid  lands,  for  Christ's  sake,  and 

for  all  these  arrangements  of  his  providence,  to  travel  into  foreign  countries,  depending 

which  have  placed  you  in  the  midst  of  your  every  day  for  supply  on  the  provklenoe  of 

present  comforts.     It  is  God  who  **  hath  God  1     What,  if  you  were  required,  as  was 

given  you  power  to  get  vfealth ;"  for,  **  both  once  done,  in  the  caae  of  a  certain  rich  in* 

riches  and  honour  come  from  Him."    Theae  dividual,  to  '*  sell  all  that  you  have,  and  give 

are  truths  which  the  world  in  general,  and  to  the  poor,"  as  an  evidence  of  the  Mneerity 

which  even  Christians  themselves  too  fre-  of  your  Christian  profession  1  or  what  if  yoa 

quently  overiook.  wera  required  to  subniit  to  pemcations  and 

You  are,  therefore,  bound  by  every  rational   torments,  like  the  first  Christians,  or  to  flee  to 

and  scriptural  tie,  to  consecrate  the  wealth  and  desarts,  and  rocks,  and  mountains,  like  the 

influence  you  possess  to  his'honour  and  glory,  pioua  and  persecuted  Waldensesi     Would 

He  does  not  call  upon  you  to  part  with  any  you  consider  such  sacrifices  too  great  for  the 

thing  which  is  necessary  to  your  rational  and   sake  of  your  Redeemer,  and  for  the  certaiii 

■ensitive   enjoyment.      For  the    exuberant  prospect  of  an  eternal  weight  of  glory  1    If 

bounty  of  his  providence  is  such,  that  Ihere  not,  how  email  a  sacrifice  is  that  now  de* 

is  abundance  provided,  in  the  system  of  na-  manded,  compared  with  the  privations  and 

tore,  for  supplying  the  wants  of  all  his  crea-  suflbringa  of  those  illustrious  characters  of 

tores,  rational  and  irrational,  when  their  desires  whom  the  world  was  not  worthy,  **  who  wan* 

are  confined  within  the  bounds  which  reason  dered  about  in  sheep  skins,  and  goat  skins,  in 

and  nature  prescribe.    But,  he  has  judged  desarts,  in  mountains,  in  dens  and  caves  of  the 

proper  to  demand  a  portion  of  tiie  wealtii  of  earth,  being  destitute,  afflicted,  tormented?" 

Toluntary  agents,  to  accomplish  his  benevolent  What  would  those  Christian   heroes   have 

and  gracious  purposes  in  the  world ;  and,  it  is  thought,  had  God  thought  proper  to  grant 

a  high  honour  conferred  on  man,  that  he  is  them  the  tenth  part  of  your  income  1     Hov 

Invited  to  be  '<  a  worker  together  with  God,"  would  they  have  exulted  in  the  Divine  Benefit 

in  promoting  the  regeneration  of  the  world.       cence  t  and,  like  Mr.  Park,  when  he  received 

You  are  not,  therefore,  to  imagine  that  the  a  mess  of  pottage  from  an  old  negro  woman 

wealth  you  have  acquired,  is  exclusively  your  in  the  wilds  of  Africa-^woold  have  exdaimed, 

own,  and  tiiat  you  may  do  with  it  as  you   <*Thou  hast  prepued  a  table  for  us  in  the 

please.    You  are  bound  as  a  Christisn,  l>y  the   wilderness,  in  the  presence  of  our  enemies ;  our 

■lost  sacred  ties»  to  devote  all  that  is  not  cup  runneth  over;  surely  goodness  and  mercy 

essential  to  your  rational  comfort,  in  the  sttua^  shall  follow  us  all  the  days  of  our  lives,  and  vro 

tion  in  which  you  are  placed,  to  such  purposes   shall  dwell  in  the  house  of  the  Lord  for  ever." 

as  I  have  stated  in  a  preceding  chapter.*  And,       To  the  proposal  now  made,  you  will  pe«^ 

^^^*  See  Chapter  VI.  ttaroag  boot.  haps  object,  that  the  statkm  of  lifo  in  which 
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yim  have  lutlierto  mo^vd,  reqnirae  yoa  to  "spiritual  wickedness  in  high  places f  and, 

■pend  nearly  all  your  income,  that  yoa  cannot  tiierelbre,  yoa  most  lay  your  account  to  stri^ 

think  of  heing  singular,  or  altogether  oat  of   against  many  of  the  passions  and  propenritiea 

Ibe  laafaion ;  that  you  most  forego  sumptaoas  of  your  nature, — to  counteract,  in  some  cases, 

entertainments,  and  might  be  considered  lij  your  own  taste  and  worldly  feelings,  and  even 

joor  genteel  friends  and  acquaintances,  as   to  be  **  accounted,"  as  the  Apostles  were,  fools 

mean  and  niggardly ;  that  you  behoTed  some-  for  Christ's  sake.''    But  O,  my  Christian 

times  to  walk,  when  you  mi^t  ride  in  a  car-  friend !  .how  small  a  sacrifice  is  it  to  resign 

TiBge ;  that  yoa  would  be  obliged  to  occupy  a  enjoyments  which  are  little  more  than  ideoti, 

hirase  of  seven  apartmenti^  instead  of  ten ;   while  every  comfort  essential  to  human  happi> 

to  deny  yoursdf  the  luxuiy  of  a  fine  painting,   ness,  is  still  retained !    The  conaderation  of 

or  an  elegant  piece  of  fiiniiture,  or  a  sump-   the  happiness  you  may  thus  be  the  means  of 

tnous  dreaa,  similar  to  those  of  your  compeers ;   diflbsing  in  various  directions,  ought  to  be  fiur 

that  you  must  provide  portions  for  your  chil-  more  than  a  compensation  for  the  slight  sft> 

dren,  when  yoa  are  gone ;  along  with  many  crifice  (if  it  may  be  so  called)  of  a  portion  of 

Mmilar  excuses  whidi  might  be  brought  for-  your  pecuniary  treasures.    The  eflect,  too^ 

urard.    But,  on  the  slightest  reflections,  yon   which  your  conduct,  in  this  respect,  may  have 

will  perceive  that  these  are  not  ChrUtian  con-  to  excite  hundreds  of  your  fellow  Christiana 

aidentions,  but  arguments  based  on  selfish  to  follow  your  example,  and  the  influence  it 

principles  and  worldly  views.    To  bring  for-  may  have,  even  on  future  generations,  should 

waid  such  excuses,  is  virtually  to  dedaie,  that  be  a  poweriul  motive  to  constrain  you  to 

you  consider  the  pomp  and  fei^ion  of  this  paaa*  '*  devise  liberal  things,"  in  reference  to  the 

Dig  vrorld  as  more  important  than  promoting  cause  of  God  and  religion,  that  you  may  be 

€bm  glory  of  Mesnah's  kingdom ;  that  yoa  entitled  to  the  highest  rewards  given  to  those 

woold  rather  behold  missionaTy  enterprises  who  improve  the  talents  committed  to  their 

frustrated,  and  the  heathen  periddng  by  mil-  trust,  **  WeU  done,  good  and  faithful  servant. 

Hods,  than  paxt  vrith  the  houiy  of  a  gig,  or  a  enter  thou  into  the  joy  of  thy  Lord." 

landau ;  that  you  would  rather  see  the  poor       In  the  above  remuks,  I  have  supposed  a 

•tarring  and  dying  of  vrant,  as  they  are  now   Christian  to  be  possessed  of  an  annual  income 

doing  in  a  nei^ihouring  island,*  than  not  en-  of  £800.    Were  he  possessed  of  an  income 

joy  with  your  gay  fiiends  your  accustomed  of  £3000  or  £3000, 1  have  no  hesitation  in 

sKriendid  entertainments;  that  yon  would  see  saying,  that  he  ought  to  devote  at  least  the 

ue  industrioos  labourer  without  employment,  one  half  to  the  promotion  of  the  great  objects 

md  living  in  vnetchedness,  rather  than  ab-  of  religion  and  general  philanthropy,  and  that 

•tnct  fiom  luxury  a  imaU  sum  for  the  melio-  one  whose  income  is  £S00  or  under,  not  de- 

ratioo  of  homan  beings,  and  the  improvement  scending  below  £50  or  £60,  should  devote  at 

of  society ;  that  you  would  behold  another  least  the  one  tenth  of  it  to  the  same  purpose. 

genetation  rising  up  in  ignorance  and  vice,  This  proportion  is  no  more  than  what  was 

rather  than  part  vrith  an  expensive  and  unne-  imperatively  demanded  by  government,  as  a 

psasary  piece  of  furniture,  in  order  to  assist  in  compulsory  tax  on  all  such  incomes,  during 

laying  the  foundation  of  universal  instroction;  the  late  war;  and  the  same  sum  is  now  re^ 

or,  tint  yoa  would  rather  see  the  earth  over-  quested  on  a  voluntary  principle,  for  a  higher 

•plead  with  deserts,  and  its  inbahitsnts  living   and  nobler  object 

in  the  most  wretched  hovels,  than  resign  two  Let  Christians  seriously  consider,  as  in  the 
er  three  apartments  not  necessary  to  your  presence  of  God,  and  as  indebted  to  him  for 
confott,  for  aariflting  in  the  ren<»vatioD  of  the  the  hope  and  prospects  of  eternal  life,  whether 
world.  they  dare  or  ought  to  refuse  it     As  to  aQ 

This  ii  the  ]4ain  English  of  all  such  selfish  lower  incomes  than  those  alluded  to,  a  certain 
and  fesfaiooable  excuses ;  and  I  am  sure  that  proportion  ought  likewise  to  be  allotted  for  the 
BO  Christian,  who  has  his  heart  deeply  im-  same  objects,  except  in  the  case  of  absolute 

Cied  with  a  sense  of  Divine  things,  and  of    poverty.    Periiaps  a  twentieth,  or  a  thirtieth 
obligations  to  God,  will  consider  them  as  at  least,  is  the  lowest  rate  or  proportion  which 
vaiiA.  should  in  any  case,  be  allotted  to  the  service 

With  regard  to  laying  up  portioas  for  chil-  of  Grod. 
dno,  I  have  already  i^red  aome  remaps,       2.    ConoiieTyih&i  oH  the  pecuniary  effartt 
wlneh  need  not  be  repealed.  you  can  possibly  make  are  essentially  regm' 

As  a  follower  of  Christ,  you  are  called  "  to  site  for  the  enUghtening  and  regeneratum  of 
take  op  the  cross,"  and  submit  to  some  sacri-  society,  and  that  yotir  parsimony  may  be  tnt 
flees  for  his  sabe.  The  Christian  life  is  a  means  ofreUarding  the  umveriil  promulgi> 
worfan  against  tlie  wodd,  and  the  flesh,  and  Hon  of  the  eospcL 

lrdand-«»e  "Report  of  the  Oomml.slo.ei.,**       \  »^«7«  ^f^  '^'^  ^^^/H.**** 
%md  Jtfftndi^  vast  extent  of  the  enterpnso  to  be  undertakeiif 
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and  of  Ibe  work  to  be  aocompliibfld,  and  tiie  admanittoD:  ''Thiifl  taith  the  Loid  of  Uort^ 

iinm^nae  auina  reqaiflite  for  canymg  Iheoi  for-  coiuiiixb  toub  watb;''  nnniBikir  n^keCher 

ward ;  from  which  it  wiil  appear,  tJlyit  all  the  you  have  yet  done  all  thai  is  in  your  powerp 

liberality  which  every  GhriflUan  can  display,  ia  to  aoeompikh  die  purpoaea  of  the  Most  Higli. 

absolutely  neoeamy,  in  order  to  promote  the  Consider  whether  your  indifleranee  and  par^ 

renovatioa  of  the  physical  and  mocml  world,  mmony  have  not  prevented  the  preparatioiis 

and  to  difiuse  the  knowledge  of  divine  truth  requisite  for  rearing  the  spiritual  temple  of 

among  the  nations.    Almost  all  the  depart-  Jehovah.    And  if  you  are  convinced,  that; 

mento  of  the  social  state  require  to  be  remo-  were  you  weighed  in  the  balance,  you  would 

delled — ^universal  education,  on  a  broad  and  be  found  wanting,  it  is  now  time  to  make  up 

univaml  basu,  requires  to  be  established  in  your  deficiency,  and  to  awake  to  spirituA 

fOveiy  land— the  poor  require  to  be  iunushed  activity,  and  to  holy  enterprises.    Will  yo« 

with  employment,  in«tructi<m,  and  comfort»>  allow  the  love  of  the  world  to  prevent  the  ex- 

Ue  habitationa— "  the  fiKse  of  the  earth"  re-  tension  of  the  gospel,  and  to  retaid  the  ap- 

lequires  to  be  "renewed,"  and  the  desarts,  proach  of  the  miUennial  era,  and  the  fan 

marshes,  and  barren  wastes,  transformed  into  glory  of  Measiah's  reign  1    Yet  this  ye  do^  if 

lertjle  fields,  and  luxuriant  vegetetion-^the  ye  do  not  oome  forwanl,  with  cheerfulnew,  to 

600  millions  which  people  heathen  nations,  devote  all  the  treasures  you  can  poaoblj 

requiie  to  be  instructed  in  the  knowledge  of  spare,  to  prepare  the  way  for  the  prodama* 

the  true  God,  and  of  Jesus  Christ  whom  he  tion  among  all  people  of  ''the  ealvation  of 

hath  sent«^the  **  isles  aiar  ofi*  must  be  visited,  our  God."  What  a  sad  reflection  Is  it,  should 

and  vast  continento  ezpk>red,  that  theb  inha-  oonsdenoe  arouae  us,  that  we  have  been 

bttante  may  be  visited  with  the  day-spring  from  guilty  of  standing  as  ofutrucHont  to  the  pnw 

•  on  high  and  the  knowledge  of  salvation."  The  gress  and  j^ro^rity  of  the  Redeemer'a  king^ 

gospel  must  bo  published  to  all  nations,  and  the  dom  !    It  ia  not  unlikely  that  a  reflection  dT 

way  prepared  for  the  triumphant  reign  of  Mea-  this  kind  may  occasionally  d^mp  the  joys  of 

siah  over  all  kindreds  and  people.  Every  valley  individuals,  even  in  the  celestial  mansiona. 

,flMist  be  exalted,  and  every  mountain  and  hill  We  are  told  of  aome  who  shall  be  saved,  **  yei 

.most  be  levelled,  to  prepare  a  highway  for  the  ao  at  by  firt^  implying,  that,  though  toegr 

approach  of  Him  "  to  whom  is  given  dominion,  fhaU  be  rescued  from  perdition,  yet  a  mark  cf 

and  glory,  and  a  kingdom,  that  all  people,  na-  disapprobation  will  be  aet  upon  certain  parte 

tions,  and  languages,  should  serve  Him"—  of  their  conduct,  which  will  prevent  then 

"whose  dominion  is  an  everlasting  dominion,  firom  receiving  the  higher  rewards  of  the 

and  his  kingdom  that  which  shall  not  be  de-  heavenly  state.    But  every  Christian  should 

atroyed."  AU  these  extensive  and  important  oU  so  act  as  to  render  himself  worthy  of  the 

jects  require  to  be  acoomplished  by  the  com-  highest  approbation  of  his  Lord  and  maalar, 

bined  cfibrtsof  the  citizens  of  Zion,  in  connec-  and  of  the  higher  aaats  in  the  .manai<ms  of 

tion  with  the  movemento  of  Divine  Providence  bliss.    Those  to  whom  God  has  given  abuifr* 

and  the  operations  of  the  Divine  Spirit,  and  an  daat  treasures,  have  the  beat  opportunitiea  of 

imperious  call  is  addresaed  to  every  one  to  en-  thus  disUnguiihingthenisehas ;  and  we  know, 

gage  in  this  holy  enterprise.  Say  not  ye,  there-  moreover,  that  ^to  whom  much  is  given,** 

fore,  as  the  ancient  Jews,  **  The  time  ii  not  come,  from  them  **  much  will  be  required."    l«et  it 

the  time  that  the  Lord's  house  should  be  built"  never  then  be  surmiwd  of  you,  that  your  ooih 

**  For,  thus  saith  the  Lord  of  hosts,  consider  duet  appears  as  if  you  set  a  higher  value  on 

your  ways,  go  up  to  the  mountain,  and  bring  the  pomp  and  fashion  of  the  world,  in  laying 

atore,  and  build  this  house,  and  f  vrill  take  up  treasures  on  earth,  in  providing  portiona 

pleasure  in  it,  and  I  will  be  glorified,  saith  Je-  for  your  children,  or  in  hving  in  luxurioiia 

hovah.    Be  strong  all  ye  people  of  the  land,  abundance,  than  in  hastening  the  arrival  of 

and  work,  for  I  am  with  you,  saith  the  Lord  the  millennium,  or  in  aiming  at  the  higfaeat 

of  hoste.    For  thus  saith  Uie  Lord,  it  is  a  little  honours  of  the  celestial  kin^om.    Let  tfaa 

while,  and  I  will  shake  the  heavens  and  the  promises  of  your  God  and  Redeemer,  the 

aarth,  and  the  sea,  and  the  dry  land.    And  I  pleasure  of  bdiolding  the  gradual  progress  of 

will  shake  all  nations,  and  the  desire  of  all  the  world*8  regeneration,  and  the  glorioua 

nations  shaU  come,  and  I  vrill  fill  this  house  prospecte  presented  to  your  fidth,  animate  and 

.with  gloiy,  saith  the  Lord  of  hosts.    The  encourage  you  to  come  forth  as  a  Christian 

silver  is  mine,  and  the  gold  is  mine,  saith  the  hero  in  the  cause  of  uniysrsal  benevolence; 

Lord  of  hosts.    I  will  overthrow  the  throne  and  although  you  should  be  aneered  at  by  the 

of  kingiloms,  and  I  will  destroy  the  strength  men  of  the  worid,  **  great  shall  be  your  re- 

.of  the  kingiIo:xis  of  the  heathen,  and  I  will  ward,"  in  that  kingdom  where  they  who  have 

give  peace,  saith  the  Lord  of  boats."  been  instrumental  in  taming  many  to  rigjit 

Now,  therefore,  my  brethren,  listen  to  the  eousness,  "shall  shine  as  the  brightness  of 
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•ad  .«•  (lie  ilax»  for  ever  and  ^mae  of  all  enjoyment,  ftiiddcaMiidingtliiim|)i 

r.***  eveiy  subordinate  rank  of  iateUectiial  azut- 

3.  CoDfiider  the  impont  of  tlie  words  of  enoe,  flows  all  that  happineas  which  is  en- 

your   Redsemer,  **Jl   it  mote  bUned   (or  joy^i  either  in  earth  or  heaven,  bj  eveiy 

hamiy)  to  give  than  to  receive,**  rank  of  moral  agents,  whether  men  or  angels, 

The  disposition  to  eommnnicate  happiness  cherubim  or  seraphim.    This  is  the  plain  iak- 

to  feUow-intelligenoee,  is  one*  of  the  charao-  port  of  the  maxim  of  our  8a\ioor:  '*It  ia 

tieristic  traits  of  the  true  Christian,  by  which  more  happy  to  give  thai,  to  receive,"  namely, 

he  is  distinguished  from  the  selfish  and  avari-  that  the  communioatioii  of  good  ought  to  be 

cious  soul,  and  from  the  world  that  lieth  in  the  great  object  of  every  Christian,  and  that 

wickedness.    It  is  the  source  of  all  natural  it  is  more  desirable  and  honoarable  to  impart 

and  moral  good,  the  spring  of  all  public  and  enjoyment  to  others  than  to  receive  it  froa 

private  happineas,  and  the  only  real  excellence  them. 

of  moral  and  intelligent  beings.    A  disposi-       I  cannot  conceive  a  aoarce  of  greater  hap* 

lion  to  reeetrc  happiness  from  others,  but  piness  on  eurth,  than  that  which  wouki  flow 

never  to  be  instramentsl   in  imparting  it,  to  a  Christian,  whom  God  hath  blessed  with 

would  create  a  vast  blank  throughout  the  uni-  abundance  of  weath,  in  diatrifaoting  at  leaat 

▼eras ;  and  ils  countless  tribes  of  inhabitants  the  one-half  of  his  substance,  in  works  at 

would  rsmsin  lor  ever  destitute  of  enjoyment,  piety  and  benefieence.    He  might  soon  b»> 

Creation  might  present  a  scene  of  beui^  and  hold,  every  where  around  him,  the  yoong 

fisrtility  to  the  eye,  but  the  affection  of  moral  trained  up  in  knowledge  and  virtue,  the  go^ 

beings  would  be  cold  and  chill  as  the  frosts  pel  preached  to  the  poor  and  to  every  chas^ 

of  winter,  and  their  hearts  would  never  thrill  the  ignorant  instructed,  the  industrious  la* 

with  joy  amidst  sunroundhig  associates.    But  bourer  supplied  with  employment,  the  afflicted 

from  the  voluntary  and  benevolent  agency  of  relieved,  the  wants  of  the  deetitutB  supplied, 

intelligent  beings,  beginning  at  the  great  first  sdiools,  chnrchea,  and  coimaodions  dwellings 

*  U  W  not  a  Huto  enaccoaouble,  on  Cbrlsilm  with  garden  plots,  rising  on  every  side ;  the 

principles,  Ukst  so  many  weaitliy  profoMore  of  re-  desalt  cultivated,  and  the  wUdemeaa  made  to 

laAihropic  purpoees.    An  aged  gentleman,  a  pro-  ter  would  be  as  eyes  to  the  blmd,  and  feet  to 

feasor  ofreligioBt  who  bad  for  many  years  attended  the  lame,  »^  would  caaae  flie  widow*s  heart 

%\ri^^ito'!ZXVJ!^::^r:^7^!iy'^i»:i  tole.pfcr  joy.    Whew*,  he  we«d  -i. 

anonnt  ofJtiOjOOO.    But,  altboagh  be  waa  unmar-  iery  wouU  amiie,  and  his  presence  wodd  be 

rted.  aad  had  no  chlidreo,  nor  brothers  nor  sisters,  hailed  with  gratitude  and  joy.    How  many 

not  a  single  pound  of  It  was  devoted  to  the  pttblie,  u«««n«-«.-»«*«  ^  »uia   :t«»nrinti<m   n.;«j.»  1.I 

caarltabi;.orreligionsobjects-whiie  the  one  half  n^nivementB  oi  this  deacnp^  nugt  be 

•r  this  sum  might  have  heen  appropriated  to  snch  eOeeted,  and  how  much  nappioeai  diltiisfld, 

objects,  vriihout  the  least  injary  to  sarvivingrela-  fav  jiidicionsly  distributing  in  every  distiiet 

fives,  roost  of  whom  stood  in  no  need  of  It.  About  «!«  ♦u^„«««j  ^_  ^^^^  .-Jl  tu,^^^^  .^....,..^1^ 

a  »oMh  ago,  a  lady  informed  me,  that  a  gentleman  »'«  thousand,  or  even  one  fcouaand  pounds 

la  one  of  oar  popolons  cities  had  died  worth  annually, on  such  objects?     But  where  is  the 

£3t»/no.    I  replied.  In  the  words  of  the  late  J.  B.  mgQ  or  the  Christian  to  be  found  who  nants 

Wflsoa,  Esq.,  **He  has  died  wUUdly  rich."    8he  4.     „,^,,  ^1^,^.1  «„;««.„«,♦  1 

vrasstanl€dsttbereply.andsaid*Mhatbewssa  wr«ich  celestial  enjoyment  1 
laspecuble  character,  and  had  acquired  his  wealth       In  the  exercise  of  this  diapoaition  we  b^ 

he*b^Jft'fS*the'^Vr*"  el  ofreli  toJTand 'hHan'  ***^  inntatora  of  God,  and  aie  aswrnilated  to 

tbropyf''  Htore^Mdu'^£t%£bad^ard'*ofnoI  ^  character.    When  he  brought  creatieii 

iblng  belag  left  for  soch  purposes,  but  he  had,  no  into  exiatence,  he  ooou  have  no  poanUe 

a<mbf.aiyendarliighi8  life,  something  for  charita-  yfew,  in  launching  innumerable  woikla  into 

Me  oUeets ;  and  that  it  was  very  proper  and  dnti-  ..     j  -^u      r  i_a  ..    j*     1      al      1    • 

fai  fo?a  man  to  proTide  for  hU  fimfly.  that  they  ^  ^P*«  of  space,  but  to  diaplay  the  glories 

■my  nM>va  in  their  proper  station ;  for  we  are  told,  ef  his  nature,  and  to  confer  benefits  on  their 

that  he  who  provideth  not  for  his  household,  hath  hahabitanta.  Could  we  wing  our  flight  through 

4enii*d  the  faKh,  and  is  worse  than  an  infldel,*'&c.  .,  ,.  •._       j  *i. 

I  replied,  such  a  man  ought  to  have  left  at  least,  ™«  regiona  of  immensity,  and  survey  the  ya- 

ieso,0O0.  for  rational  and  religions  purposes,  with-  lious  ranks  of  the  population  of  the  universe 

"."'.!*"  !t*  ''"'  Injuring  his  family,  in  whatever  -_conld  we  mingle  with  the  boats  of  angela 
station  they  were  brought  up,  and  1  could  not  but         ,       ,  1         j     '^         ^1.  •  a 

enterufai  a  very  low  opinion  of  that  men's  Chris-  ^nd  archangels,  and  witness  their  enjoyments, 

lianity,  who  could  accnmalate  so  much  wealth,  we  ahould  find  that  all  the  arrangementa  of 

and  l-sye  none  of  it  to  promote  the  caose  of  reiu  the  Ahnighty,  in  reference  to  their  ntuation 

gkm  and  the  best  Interests  of  msnklnd.    But  my  •"^'*"^*a»V»  "•  *«•..«•«  w  u««u  "*»<*^ 

wonky  female  frlead  could  not  be  persuaded  bat  vad  activities,  have  a  tendency  to  contrtbute 

ihat  a  smn  might  lawftilly  do  with  his  own  as  he  to  their  felicity— that  his  benevolenee  is  di^ 

ge).-4,8nd  tbathisftmlly  were^entHIejIto  t^^  ^^  wherever  matter  existo,  aad  wherew 

whole  of  what  he  possessed.    This  Is  a  ntlary  fl   -^  .  j   •  .  h^^    1  w-:«^ »^ 

which  ouaht  to  be  removed  from  the  minds  of  pro-  there  are  aenticnt  and  intellectual  bemga  to 

fessed  reiiffionists,  as  it  implies  a  viriaal  denial  of  participate  of  hia  bounty.     He  ia  not  adored 

•Qrdep<>«d.nce  upon  God, and "fo"' **»SJtions  |^  ^  heavenly  host,  or  by  any  of  bia  eiea> 

la  consecrate  onr  wealth  and  talents  to  the  ac-  .•' ..   _  .-  .  '  ,^JLi   -JI«  *ui,.j9  »  ^ 

aemelhhmaai  of  hIa  beaavatent  designs.  tarea,  «*  aa  if  he  needed  any  thmg"  to  aor 
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ment  his  glory,  ''aeeing  be  giveth  to  alU  lift  those  who  fear  the  Lotd,**  tod  an  «  midiiMr 

and  breath,  and  alt  thtnge.**     He  is  declared  ing  spirits  to  the  heiis  of  salvation.'*     In 

in  Scripture  to  be  "  abundant  in  goodness,**  short,  heaven,  whither  we  profess  to  be  jonr- 

''good  to  all,*'  continually  "  doing  good,*'  and  neying,  is  a  scene  of  pure  beneficence.    In 

d^  his  tender  mercies  are  over  all  Ids  worics."  that  happy  world,  the  spirits  of  the  just  will 

Now,  we  are  commanded  to  be  imitators  of  spend  an  immensity  of  duration,  in  an  endleaa 

God  in  his  universal  beneficence.    "  Be  ye  difiusion  of  benefits  among  countless  ordera 

merdfol,  as  your  Father  in  heaven  is  merct-  of  holy  intelligences ;  and  while  they  dsrive 

fill ;  love  your  enemies,  and  do  good  to  them  enjoyment  from  blessings  canfirred  by  kindred 

HuX  hate  you;  that  ye  may  be  the  children  spirite,  they  will  still  find,  that  ** it  is  more 

of  your  Father  who  is  in  heaven ;  for  he  blessed  to  give  than  to  receive."    For  in  so 

msiketh  his  sun  to  rise  on  the  evil  and  on  the  doing,  we  moAt  nearly  resemble  the  original 

good,  and  sendeth  rain  on  the  just,  and  on  source  of  felicity,  who  is  **the  blessed  and 

Uie  unjust**    By  acting  in  this  character,  we  only  potentete,"  supreme  in  happiness,  yet  in- 

are  likewise  iroitetors  of  the  blessed  Redeemer,  cessantly  diffusing  benefits  among  unnnnn 

**  who  went  about  doing  good"  to  all  classes  bored  beings,  throughout  the  whole  extent  of 

of  men,  without  dutinction  of  rank  or  nsr  his  universal  empire. 

tion.    Though  he  was  ''the  brightness  of  the       Were  such  dispositions  to  be  generally  pr»- 

Father*s  glory,"  yet,  "  for  our  sakes  he  be-  valent  among  men,  what  a  happy  world  shoold 

eame  poor,  and  took  upon  him  the  form  of  a  we  look  upon,  compared  wiUi  that  which  w« 

servant"     His  whole  life  was  an  unintor-  now  behold !     Were  it  universally  prevalent, 

mpted  series  of  beneficent  actions."    He  had  into  what  a  glorious  scene  would  society  be 

compassion  on  the  ignorant  and  the  distressed;  transformed!      Heaven  would    descend    to 

he  fed  the  hungry  multitudes  in  a  desart;  he  earth,  and  an  image  would  be  presented  of 

opened  the  eyes  of  the  blind,  unstopped  the  the  intercourses  and  the  joys  of  the  blesaed 

ears  of  the  deaf,  made  the  lame  man  to  leap  above.    And,  what  should  hinder  such  a  di»> 

as  an  hart,  and  the  tongue  of  the  dumb  to  position  firom  being  universally  displayed,  bat 

ring.    He  restored  to  disconsolate  parents  the  the  selfishness  and  depravity  of  man  ?     Why 

children  whom  death  had  snatohed  firom  their  may  not  our  world  be  filled  with  intelligent 

embrace ;  he  healed  all  manner  of  sickness  beings,  devoted  to  such  noble  and  godlike 

and  disease  among  the  people,  and  none  ever  aims,  as  well  as  with  tribes  of  selfish  demons  t 

applied  to  him  for  relief,  who  was  refiised  as-  There  is  no  physical  impossibility  to  prevent 

aistaneo  or  spumed  from  his  presence.    And  such  a  blessed  transformatiou.   But  the  wixa 

now  that  **ho  has  entered  into  heaven  to  ap-  of  man  stands  as  a  barrier;  he  perceives  not 

pear  in  the  presence  of  God  for  us,"  he  is  in  what  his  true  happiness  consists ;  **  he 

engaged  in  similar  benevolent  services.    For,  loves  darkness  rather  than  light,"  and  miseiy 

we  are  told,  that  '*  the  Lamb  in  the  midst  sf  more  than  happiness,  and  wUl  not  bend  his 

the  throne  feeds"  the  redeemed  inhabitants,  ears  to  the  instructions  of  heavenly  wiadom. 

"and  leads  them  to  living  fountains  of  water,  No  roan,  however,  ought  to  assume  the  name 

and  wipes  away  tears  from  every  eye."    We  of  a  Christian  in  whom  this  benevolent  and 

are,  therefore,  exhorted  to  "  be  foUowers  of  god-like  disposition  does  not  exist    Were 

Christ  as  dear  children,  and  to  walk  in  love ;  Christianity  universally  dififused,  and  ite  holj 

fer  he  hath  set  us  an  example  that  we  should  principles  recognized  as  the  basis  of  human 

walk  in  his  steps."    '  action,  we  should,  ere  long,  behold  sudi  die* 

Again,  irk  the  exercise  of  the  disposition  to  plays  of  beneficence  in  all  the  regions  of  the 

communicate  happineas,  we  imitate  the  an*  globe,  and  among  every  kindred  and  tribe  and 

^elU  tribes^  who  are  incessantly  engaged  in  people ;  and  the  sighs  of  the  disconsolate,  the 

aimilar  services.    Those  glorious  beings  not  groans  of  the  oppieased,  and  the  shouteof  the 

only  contribute  to  the  happiness  of  each  other,  warrior  would  be  heard  no  more. 
but  rejoice  to  wing  their  downward  flight  to       Let  me  beseech  yon,  then,  my  Christian 

communicate  messages  of  mercy  to  mankind,  brethren,  to  cultivate  this  benignant  principle. 

Although  they  dwell  amidst  the  splendours  of  and  show  to  the  world  that  you  are  actui^ 

eternal  day,  they  refuse  not  to  descend  for  a  by  higher  aims  than  the  sons  of  avarice,  and 

season  to  our  wretched  world.    They  entered  that  you  are  of  one  heart  and  affection  with 

the  lowly  cot  of  the  Virgin  Mary,  with  a  the  angels  of  light    To  do  good,  and  to  emi- 

messaoe  of  joy ;  they  flew  swiftly  to  Daniel,  municatey  forget  not,  for  with  such  sacrifice^ 

to  explain  his  vision;  they  unbarred  the  pri-  (rod  is  well  pleased.    And,  if  you  are  thus 

■on  gates  to  rescue  Peter  from  his  enemies ;  disposed,  you  will  come  forward,  with  c^^^eiw 

likev  comforted  Paul  with  the  assurance  of  fulness,  in  every  work  of  universal  philan* 

divme  protection,  while  tossing  on  the  raging  thropy,  and  will  not  grudge  any  of  the  smaS 

Billows;  and,  in  numerous  ways  with  which  sacrifices  we  have  now  proposed.    You  wOl 

we  are  unacquainted,  '^they  encamp  around  thus  be  instmmental  in  augmonting  the  amn 
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flf  hapffciPM  «i  miA,  und   fiHiwBJ  lor  mnm  wttuoMamrj  UraA:  of  iMbtddm  mi 

CQgpiHpag  in  the  beaevolent  amployacuto  of  honow  Mnt  Imn  as  he  by  on  ^s  dealUed. 

tlieiiihabitBiiteof  heeven.  ''Alas!  (said  he,  looking  eoldly  upoB  H)  fti» 

4.  Censite  the  JleeUng  nahtre  6/  etaihfy  is  a  mightj  fine  thing  here  in  tiiie  eoonlrf , 

et^oymenis,  and  how  soon  you  may  be  eaOed  Irat  I  am  fitst  boand  for  a  coontiy  wfansil 

to  part  with  every  thing  yon  now  posMSfc  will  be  of  no  serrice  to  me."    Refleet  HbtUf 

Yon  may  be  dli^oaed,atiifStview,to  think  my  Christian  friend,  en  the  iriews  yon  will 

il  hard  to  pert  with  a  hondied  or  two  hundred  have  of  riches,  at  Ibe  hoar  of  deafth,  and  let 

poonds  fiir  the  good  of  others,  wliile  you  do  this  coneideralion  excite  yon,  while  in  the 

not  know  how  much  you  may  require  lor  vigour  of  health,  «to  derisi  libeiml  things* 

yourself  and  fiunify,  at  some  fntnio  period,  in  regard  to  the  Ibrtherance  of  every  philM^ 

«Bot  you  ought  to  leooUect,  that  we  dioukl  be  thropie  object,  so  that  no  bitter  regrsto  m^ 

direct  by  vrfaat  appears  to  be  praeni  duty,  disturb  your   last  moments,  and  thst  "am 

without  looking  iorwaid  to  mere  possibilities,  abitndant  eniranee  may  be  minieterad  to  yott 

•r  contingencies  vdiich  may  never  hi^ypen,  into  the  everlasting  kingdom  of  yov  LmiI 

and  should  truet  in  God,  as  to  aH  the  iuture  and  Saviour." 

arrangements  of  our  kt  in  this  world.    While  5.  Consider  the  pr&mi&ea  tnd  iaAaraHtmt 

wre  peq>lex  oumelves  with  anxieties  about  of  God  in  reference  to  the  eertainly  ef  tSM> 

ibturity,  that  ftitarity,  in  relation,  to  the  pre-  poral  support 

sent  scene,  may  never  arrive.    In  such  an  There  is  scarcely  any  thing  that  oausei  a» 

boor  ss  we  think  not,  the  messenger  of  death  much  anxious  thought  aid  perplesi^  to  asii- 

■my  make  his  appearance  to  summon  us  to  kind  in  general,  as  the  mnsideratiea    how 

Ibe  woiid  of  spirits.    8o  numerous  are  in-  they  are  to  acquire  the  means  ef  snbsistenfle? 

stances  of  this  description,  and  so  frequently  and,  on  this  account,  they  have  ahv^s  an 

reported  in  our  daily  records  of  intelligence,  argument  at  hand,  against  distributing  their 

that  no  one  can,  with  any  show  of  reason,  money  for  public  end  religious  obiectB,    But 

flatter  himself  that  he  shul  ceitunly  live  to  there  is  nothing  more  dear  and  express  than 

enjoy  a  long  suceession  of  months  or  years,  the  promises  made  to  the  Christian  in  leAe- 

And,  should  the  grim  messenger  arrive  at  a  ence  to  Us  temporal  support,  so  that  while  he 

tune  when  you  have  been  withholding  your  is  dUigent  in  his  business  and  eoudacls  hb 

vrealth  from  benevolent  object^  and  laying  it  affidrs  with  prudence  and  diseretios,  he  need 

Dp  lor  future  use,  how  many  painfril  refleo-  never  harass  his  mind  with  anxious  thoi^fl^ 

tions  may  srise  to  imbitter  your  comforts  and  about  future  subsBstence.    The  following  am 

aiinke  your  hopes,  on  the  eve  of  your  do-  a  selection  of  those  divine  deehuatipns  im 

paiture— nay,  to  produce  painful  feelings^  if  which  his  feith  and  hope  may  oonfident^ 

that  be  possible,  even  on  your  entrance  is^  the  rely,  as  the  words  of  him  who  is  immutsMa^ 

world  of  bliss.*     When  you  have  the  imme-  and  who  keepeth  covenant  and  aessy  to  • 

diale  prospect  of  bidding  a  last  adieu  to  all  thousand  generatukis. 

eaffthly  riches  and  grandeur,  they  will  appear  **  The  earth  is  the  Lord's  and  the  fUns» 

ef  a  very  difierent  value  fix>m  that  by  which  thereoC  Bvery  beast  of  the  frxest  is  mine^  and 

they  are  now  estimated.    At  that  period,  you  the  cattler  on  a  thousand  hills.    Hm»mr  1k$ 

trio  look  upon  fhem  in  the  light  in  which  a  Lord  wiih  thy  wbtianu^  and  vrith  the  first 

^nat  man  in  a  nngjibauiing  country,  viewed  fruits  of  all  thme  increase ;  sp  tikatt  thy  banm 

be  fitted  with  plenty ^  and  thy  ptessie  shsB 

e  Ic  h  not  altogether  knprobable,  that  ceruln  burst  out  with  new  wine.    Better  is  e  littU 

i^lW  fe«lliit«  or  reflections,  may  occailonany  with  the  fear  of  the  Lord  than  gnat  riohsa 

iBise  to  the  mlad,  evea  in  keavea  Itself.    We    ^„ ,  ♦,«„ui-.  *K..«»Uk      a  i:**i-  iw :-jw» 

Have  ae  reasoa  to  believe,  tkai  k  is  each  a  ataie  of  ^^  trouble  therewith.    A  httle  that  a  nght- 

aheolote  perfection,  st  least  on  oar  flrtt  entrance   ecus  man  hath  is  better  than  the  richea  of 

!^jyfi!!**'&'®'lI!T*"lr'"*''"i!w?i'™*.*7  many  wicked.    I  have  been  young,  (says  the 

wfleutoas.    The  satou  win  cany  with  them  into  i>    /  *  .  %       j                    ,ji  -^     tV  ^     t     ^ 

that  state  all  their  rte^U^uhns  ia  reference  to  i'Mlmist,)  and  now  am  old,  yet  have  I  not 

their  dispotltlons  and  condoct  in  the  present  seen  the  ri^teoos  forsaken,  nor  his  seed  bsg^ 

SlbJ^t^'hSd'to  I A  lSh,".'2?iVtei«^^^^  ^  ^"^  '^^  **^  mulshaU  bemads 
the  little  zeal  they  displaved  to  pronoting  the  fi^*  «n^  ^  '^  waiereth  fhaU  he  watered 
liiterc«u  of  the  Redeemer's  kingdom,  after  they   also  Mmeelf.    Thy  bread  shall  be  given  thee^ 

rni»p:yii\"ni:?is^^^         '^  %  y***^  rf»n  be »«.  Td»  »o««ka. 

wldM  of  all  their  Joys.  ThM  Uea  seems  to  be  in-  thought  (says  our  Saviour)  for  your  hie,  what 
etadcd  In  the  rrpresentation  given  in  the  parable   ye  shall  eat  or  what  ye  diall  drink,  nor  yet  iar 

!2rS*S*"l!'TZf'^i221'li7i!f,*J.?2;;  your  body  what  ye  ahan  put  on.    Behold  the 

will  ha  advanced  in  proeortioa  to  their  seal  and   i     ,      -  •',        .    r     *u  — *  ^^^l^ a-. 

oettTky  in  the  cease  ofOod,  w«He  upon  earth,  fowb  of  the  air,  for  they  sow  net,  neithM:  da 

Wfn  all  each  nnensy  reflections,  shoold  they  arise,  they  reap,  nor  gather  into  bams,  yet  yow 

^.^l!L*T?**'**!??!.!fJKiSK£!rr!£Sl!i^  heavenly  bther  feedeth  them.  An  ye  not 
?ircS2'iSL*SSr*[2a'*^'^*'^""'*   much  litter  than  they  1     And  why  tSL  f 
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^flVghl  fo  wmeiitl  Cmniiier  <m  UIim  of  Such  DMne  deohnlioiii  m  fhs 
tfw  ftdd  how  diey  grow ;  they  toil  not,  neither  eboold  have  m  powerful  influence  on  the  nan! 
do  they  opin.  And  yet  I  eay  onto  yoa  that  of  every  Chiiedan,  in  lecoociling  him  to  lue 
«ve&  SolonMNi  in  all  hie  glory  was  not  arrayed  dtuatton  in  life,  and  to  the  mearaie  of  wealth 
fike  one  of  these.  Wherefora,if  God  so  clothe  which  Providence  has  allotted  him;  and, 
the  grass  of  the  field,  which  to-day  is,  and  inspiiing  him  with  a  noble  liberality  in  die 
to-monow  is  csst  into  the  oven,  shall  he  not  distribation  of  his  riches,  without  fear  of  con- 
nmch  mors  dotfae  yoa,  O  ye  of  little  feith  1  sequences.  For  God  has  pledged  himself  in 
The  time  is  shorty— it  remaineth  that  they  these  promises  and  dedaiations,  that  they 
who  weep  be  as  though  they  wept  not ;  and  who  trust  in  Him,  and  conduct  their  afGun 
they  that  rejoice  as  though  diey  rejoiced  not ;  with  discretion,  shall  want  Ibr  nothing  that 
and  they  that  buy  as  though  they  possessed  is  truly  desirable  in  their  pilgrimage  througli 
not;  and  they  that  use  this  world  as  not  this  world.  "The  young  lions  may  btck 
abusing  it;  for  die  feshion  of  thb  world  pas-  and  suffer  hunger;  but  they  that  seek  dia 
ssth  away.  He  who  aoweih  tparingkf  ihaU  Lord  shall  not  want  any  good  thing."  AH 
reap  alao  tparifigly  /  and  bie  who  tmodh  the  ssints,  in  eveiy  age,  have  in  some  mea- 
hounHfisUu  $haii  reap  abo  bounHJul/y  ,*  for  sure  eiperienced  die  truth  of  these  dedans 
Oed  ifom  a  dteerfiil  giver.  And  God  is  dons,  and,  in  many  remaifcable  instances, 
able  to  make  all  grace  abound  toward  you,  they  have  been  strikingly  fulfilled,  in  cases 
that  ye  always,  having  all  sufiiciency  in  all  where  all  prospecti  of  subsistence  bad  dia- 
things,  may  abound  to  every  good  work.  Be  appeared,  and  all  hopes  of  deliverance  had 
oarafiil  fefT  nothing,  but  in  every  thing,  by  nearly  failed ;  as  might  have  been  illustrated 
prayer  and  suppikwdon  vrith  thanksgiving,  by  many  interesting  fects  recorded  in  the 
let  your  requests  be  made  known  to  God»  I  history  of  the  church,  and  of  indindoal 
have  learned  (says  Paul)  in  whatsoever  state  Christians,  had  our  limits  permitted. 
I  am,  therewith  to  be  content  I  know  both  I  shall  conclude  with  the  following  sen- 
how  to  be  abased,  and  I  know  how  to  abound;  timenti, — and  an  anecdote  stated  1^  Dr. 
every  where,  and  in  all  things  I  am  instructed  Withenpoon. 

both  to  be  full  and  to  be  hungiy,  both  to  There  are  those  who  are  rich  in  their 

abound  and  to  sufler  need.    But  I  have  all  poverty,  because  they  are  content,  and  uae' 

and  abound,  and  my  God  shall  supply  all  generously  what  they  have;  there  are  those, 

your  need,  according  to  his  riches  in  gloiy  by  vrho,  in  die  midst  of  their  riches,  are  really 

Christ  Jesus.    Godliness  vrith  contentment  is  poor,  from  their  insatiable  covetousneas,  or 

great  gain ;  for  we  brought  nodiing  into  this  profusion.^ — Calmet. 

world,  and  it  is  certain  we  can  carry  nothing  The   prayer  which    Socrates  taught  his 

out ;  and  having  food  and  raiment,  let  us  pupil  Alcibiades,  is  remarkable,  and  deservm 

therewith  be  content    Charge  them  that  are  the   consideradon  .even  of  a  Christian:— 

rich  in  this  world  that  they  be  not  high*  "  That  he  should  beseech  the  Supreme  God, 

minded,  Vior  trust  in  uncertain  riches;  but  to  give  him  what  was  good  for  him,  thou^ 

in  the  living  God  vrbo  giveth  us  all  things  he  should  not  ask  it;  and  to  withhold  fiom 

richly  to  enjoy — that  they  do  good,  that  they  him  whatever  would  be  hurtful,  though  ho 

be  lich  in  good  works,  ready  to  distribute,  should  be  so  foolish  as  to  pray  for  it" 

wflling  to  communicate,  laying  up  in  store  The  following  piece  of  private  history  that 

for  themselves  a  good  foundation  against  the  happened  in  Great  Britain,  is  related  Jbj  tho 

dme  to  come."    The  andent  worthies  «took  late  Dr.  Witherspoon,  in  one  of  his  sermomu 

poyfiiUy  the  spoiling  of  their  goods,  knowing  **  A  gendeman  of  very  considerable  fortune^ 

in  themselves  diat  they  had  m  heaven  a  but  a  stranger  to  either  pemnal  or  fiunily 

better  and  more  enduring  substance."    Moses  religion,  one  evening,  took  a  solitaiy  walk 

**  esteemed  the  reproach  of  Christ  greater  through  a  part  of  his  own  groun^k    He 

riches   than   all   the   treasures  of  Egypt"  happened  to  come  near  to  a  mean  hut,  where 

'*Let  your  conversadon  be  without  covet-  a  poor  man  with  a  numerous  fiunily  lived, 

ousness,  and  be  content  with  such  things  as  who  earned  their  bread  by  daily  labour.    He 

ye  have;  for  he  hath  said,  I  will  never  leave  heard  a  voice  pretty  loud  and   continued 

thoe  nor  forsake  thee.    Humble  yourselves  Not  knowing  wlut  it  was,  curiosity  prompted 

under  the  mighty  hand  of  God,  casting  all  him  to  listen.    The  man,  who  was  piously 

your  caie  upon  him,  for  he  careth  for  you.'  disposed,  happened  to  be  at  prayer  vridi  his 

A  good  man  dioweth  fevour  and  lendeth ;  he  fiimily.    So  soon  as  he  could  disting:*jish  the 

will  guide  his  affidn  vrith  discretion.    He  wonis,  he  heard^  him  giring  thanks  ^rirh  great 

hath  dispersed,  he  hath  given  to  the  poor;  affection  to  God,  for  the  goodneaj  of  his 

his  righteousness  endureth  for  ever     Surely  providence  in  giving  them  food  to  eat,  and 

he  shall  not  be  moved  for  ever      The  right-  raiment  to  put  on,  and  in  supplying  them 

•ODS  shall  be  in  everlasting  remembrance."  with  what  was  necessary  and  comfortable  in 
t838) 
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As  pniRit  life.    He  was  immediitely  tbruck  that  k  gntf«ifal  and  dedraMe,  ba^  hai% 

with  astoiiiflhinent  and  oonfiuioa,  and  aaid  ever  bent  my  knee,  or  made  any  adLnotr* 

to  bioiaeli)  'does  this  poor  man,  who  has  kdgment  to  my  MiAier  and  PreserferV    R 

nothing  but  the  meanest  frie,  and  that  pnv-  pleased  God,  that  this  prondenttal  occttmBea 

erased  by  severe  laboar,  give  thanks  to  God  proved  the  means  of  bringing  him  to  a  zeal 

tar  his  goodneas  to  himself  and  family,  and  I,  and  lasting  sense  of  CKid  uid  religion." 
who  enjoy  ease,  and  honour,  and  eveiy  thing 
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Tn  following  statements  eartracted  fitml  6rmen,  1^  per  day.  They  mrely  beg  hi 
tffts  **  Report  of  the  Commissioners,"  who  public,  unless  when  their  children  are  so 
were  sent  to  behind  to  investigate  the  state  young  they  cannot  leave  them.*' 
of  the  lower  dasses  in  that  oountiy,  exhibit  a  The  Assistant  Commisooners  found  widow 
picture  of  the  e£BM:t8  of  covetousness,  com-  Hattaran  workipg  a  quilt  She  woriwd  et^ 
liined  with  its  usual  aoconipaniment---i^p<i/Ay  hours  a  day,  and  it  would  take  her  a  vreek  to 
in  regard  to  the  sofierings  of  others,  which  finish  it,  and  all  she  had  bargained  for,  was 
would  disgrace  a  Fogon  land,  and  much  one  ehUling.  A  man  who  happened  to  be 
more  a  Chriatian  land.  standing  by,  said  he  would  not  give  two  pence 

These  Commtflsioners  appear  to  have  con-  a  day,  for  whaiany  widow  in  the  paiisb  would 
ducted  thdr  inquiries  openly  and  fiuily.  They  earn  by  her  labour.  Parochial  yistance  is 
held  their  dttings  in  upwards  of  one  hundred  unknown,  and  the  question,  whether  the  abaen- 
parisfaes.  They  were  sent  through  the  whole  tee  proprietoni  vrho  hold  nearly  the  entin 
of  the  four  provinces  of  Ireland,  and  obtained  paridi,  ever  contribute  to  the  relief  of  those 
informaiion  from  all  ranks  and  classes,  from  who  pay  them  rent, — ^was  answered  with  a 
**  the  hij^Mst  hndlord,  down  to  the  lowest  laugh,  that  eamressed  a^onUkment  ai  tki 
hegguJ*  thought  of  tuck  a  thing  bang  entaiaintd,  - 

The  details  stated  below,  are  only  tped'  When  the  cholera  appeared  at  Cork,  a 
nuna  of  hundreds  of  sunilar  details,  equally  small  hospital  was  established,  and  a  few  pn- 
horrible  and  revolting,  which  are  scattered  tients  admitted  into  it.  Nothwtthatanding  the 
throughout  a  quarto  volume  of  between  four  great  dread  that  vras  entertained  for  the  diMse, 
and  five  hundred  pages.  The  answers  to  the  ikrtt  poor  widows  fdgntd  siekneag,  in  order 
questions  put,  taken  viva  voce,  are  printed  to  gain  admiaaion;  one,  the  vridow  Buakj 
cerftafim,  under  the  following  seven  heads,  had  two  children.  When  these  women  wen 
1.  Deserted  and  orphan  children.  2.  Illegiti-  detected,  they  lefosed  to  go  out.  In  the 
mate  children  and  their  mothers  8.  Widows  county  of  Limerick,  there  had  been  no  widow 
with  fomilies  of  young  children.  4.  Impotent  driven  by  her  necessities  to  prostitution, 
through  age  and  infirmity.  6.  Sick,  poor.  6.  thou^  one  of  these  virtuous  poor  women 
Ab]e4Midied  out  of  woik.    7.  Vagrants.  states,  &at  she  lives  in  a  hovel  without  a  noC 

1.  The  folkywing  extracts  relate  to  toufotof   « I  have  no  house,"  says  she,  <<  but  I  got  a 
with  ehildren,  few  poles,  and  made  a  narrow  shed,  by  placing 

They  are  seldom  half  fed,  say  a  cloud  of  them  against  the  wall  and  covering  them  with 
witneseesL  One  meal  of  potatoes  a  day,  is  the  loose  weeds.  The  end  is  open  to  the  air,  and 
most  they  can  expect,  eked  out  with  unwhole-  there  is  no  door."  She  expects,  vrith  her  boy, 
some  weeds.  Mr.  Cotter,  rector  of  a  parish  in  to  pan  the  winter  under  the  same  ^ked 
the  county  of  Coric,  says,  *'  One  evening  a  par-  Even  in  the  north  of  Ireland,  where  Pji»> 
oel  of  woikmen  came  to  me  for  soup,  which  testants  chiefly  reside,  similar  privations  are 
I  vras  in  the  habit  of  giving.  Some  cabbage  found  to  prevaiL  The  following  is  a  picture 
stumps  that  were  thrown  out  of  the  kitch^  of  a  Londonderry  widow, 
were  lying  near.  The  pigs  and  fowls  had  The  Assistant  Commissioners  visited  one 
picked  them  almost  quite  bare.  I  saw  myaelf  vridow.  She  lived  in  a  vrretched  hOvel  on  the 
mx  or  seven  of  the  poor  women  turn  thar  rood-ode,  about  half  a  mile  from  Dungiven. 
faces  to  the  waUf  and  eat  the  stumps  the  pigs  There  was  a  little  strew  in  a  comer,  which, 
had  kft*  ^^gSH  ^^*onanf  a  beggar  woman,  covered  with  a  thin  linen  quilt,  served  as  n 
Mj%  tfie  widowa  get,  when  at  work  for  the   bed.  Over  two  or  three  kindled  tur^  a  giilof 
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about  ton  yean  of  age,  was  bendiogE*  and  a  mont,  that  ia  oat  of  the  qnestion.  *'  No  man,* 
willilln  agml  woman  waa  aitting,  apiniiiiig  in  aaya  Mr.  Donangh,  **  couid  Uy  np  any  tbu^ 
the  centra  of  the  hut.  8be  Mid  that  the  girl  for  hia  old  age,  unleM  he  have  an  old  leaaa. 
waa  the  yonngeat  of  eight  children,  and  waa  In  other  caaea,  there  ia  no  chance  of  it." 
«ily  a  month  okl,  when,  by  her  haaband*i  The  efiect  of  this  wretched  life,  and  diet,  ia 
death,  aba  waa  left  wholly  dependent  on  her  too  apparent,  and  cuts  off  the  su^ren  befrm 
own  exertions.  None  of  the  children  were  the  ysual  period  of  human  life.  Labousan 
at  that  time  able  to  aasist  her ;  and  the  only  usually  break  down  at  the  age  of  fifty-five^ 
•mployment  open  to  her  waa  spinning,  by  from  the  eflects  of  scanty  food,  and  ezpoawa 
which  she  could  then  make  Ad,  a  day.  By  to  the  weather.  The  same  is  reported  of  ma- 
her  spinning,  which  waa  gradually  diminished  chanica.  If  there  ia  a  bridge  to  be  built,  there 
to  SflL  a  day,  ahe  brought  up  her  eight  children,  will  not  be  a  man  above  fifiy*five  upon  it 
aending  them  out  to  aervice  as  they  grew  upw  Poverty  bends  their  spirits  and  breaka  then 
They  are  now  married,  or  engaged  in  aenrioe.  down.  It  appeara  from  the  evidence,  that  the 
The  three  oldest  married  when  they  were  cuatom  of  aupporting  their  parenta,  which  uaed 
vnder  eighteen.  **  They  never,"  aaid  ahe,  to  be  the  pride  <^the  Irish  peasanta,  is  decny- 
^  got  a  noggin  of  broth  in  charity ;  nor  did  a  ing  &at,  from  the  pressure  of  the  times,  and 
bwdfiil  of  poCaloea  badly  got,  ever  enter  my  ineapactty.  Labouran  supporting  their  pa- 
house.  I  alwaya  kept  the  roof  over  them,  and  rents,  are  often  reduced  to  one  meal  of  dry 
prevented  their  begging."  She  never  had  potatoea.  It  sometimes  comes  to  counting 
any  land ;  ker  landlord  kamng  taken  from  the  potatoea.  Then,  aa  the  aeeond  fiunily 
Aar,  thai  which  her  hueband  held  g  but  ha  grows  Urge,  the  daughter-in-law  begina  to 
lift  her  the  house,  half  of  which  woe  blown  grumble,  ^e  will  not  see  herchildren  starvwl 
down^  and  in  the  remaining  hali^  aha  atill  to  feed  her  husband's  parents.  <*  Being  alwaya 
Uaed.  She  aeemed  eheerfol  and  contented,  at  home,  she  is  apt  to  find  her  hnsband'a 
Int  aaid,  ahe  had  gone  through  unutterable  fether  in  the  way,  and  you  will  see  the  old 
bardshipai  **  Many  a  time,"  aaid  aho,  *'  a  neigh-  man  cowering  in  the  chimney,  as  if  he  were 
banr  wonum  that  lived  with  me,  did  not  know  endeavouring  to  hide  himself  from  her."  An 
that  I  had  oioly  eaten  two  or  three  potatoea  old  man  says  himsel(  **  the  few  potatoea  I 
that  day,  and,  at  ni^t,  I  used  to  be  up  two  or  eat,  air,  cannot  do  me  good,  for  I  am  afivid 
Ihrea  ttmee,  when  I  oould  not  aleep,  thinking  they  are  grudged  me,  and  what  ia  mora,  I 
of  my  ndafortnnea,  and  looking  out  for  the  grudge  them  to  myself,  when  I  see  so  many 
4qFligfat  to  begin  working."  raontha   opening   fox  them."    One  witneaa 

Widow  M'CroWt  another  inhabitent  of  the  atetea,  that  **  the  turning  out  of  the  father  ia 

north,  stated,  **  The  rein  oomea  in  through  the  so  common,  that  the  contrary  ia  the  excep- 

inof  of  my  hut  I  aleep  on  the  ground,  which  tion." 

ia  eoMlantly  wet,  and  have  not  so  much  strew  The  Rot.  Mr»  Cribwn  mentions  the  follow^ 

aa  wonkl  fill  a  hat.  Ihavebutaainglefoldofa  ingcaae.    "The  wife  and  femily  of  a  man 

blanket  to  cover  my  whole  family.  I  have  had  who  had  been  reapecteble,  died  here  of  wmU, 

il  fer  eight  years.  My  children  are  naked.    I  a  short  time  since.    They  could  not  gat  any 

iMsea  Inmpon  diaahoulder,  for  which  I  cannot  thing  to  eat  at  timea^  more  than  once  in  two 

pM  medical  aasiatance."   It  waa  agreed  by  all  days;    They  died  rather  ^kan  beg/*    Such 

paaaant,  that  few  widowa  can  be  better  than  eaaea,  alaa !  are  by  no  meana  acaroa.    Ifr. 

tUa  waoean.  Riley  aaya,  *<two  montfaa  ago,  I  aaw  an  oM 

3%e  gentry f  wof  the  Report,  ecareefy  ever  woman  eighty  yean  of  age,  gomg  oaar  tfw 

mmei  the  poor  widowi,  but  the  labonrera  will  bridge  to  beg  her  breakfeat.    When  she  gal 

ettom  wo^  a  ds^  for  them  gntia  in  building  a  to  the  top,  ahe  stopped'  to  rest  hemelf,  rad, 

havaL   Soma  of  thaaa  widowa  have  too  much  when  I  came  up  to  her,  she  waa  dead."    Dr. 

pride  to  beg,  and  pine  in  hopeless  misery,  in  Wabh,  M.  D.,  states,  <«  that  in  his  parish  in 

«Mne  wretched  cabin.   In  the  single  parish  of  Kildare,  many  have  died  of  actoal  starvation.'' 

KiUaloe,  in  Htm  county  of  Clare,  the  R.  C.  Priest  Yet,  in  a  country  where  such  scenes  are 

apeaksof  turfy  taufewf  in  tkU  deetitute  etate,  daily  passing,  all  the  great  land  ownen  are 

**  I  had  not,"  aaya  Jlfory  Slatiery,  "  a  sod  averse  to  the  introduction  of  poor  lawa,  and 

of  turf  to  warm  a  ditnk  for  my  sick  child.  All  for  this  most  selfish  reaaon,  that  the  principal 

I  had  to*day,  waa  four  cold  potatoea.    The  burden  of  supporting  the  poor,  wouk],  [aa  it 

ram  oomes  down  through  the  roo^  and  my  ought,]  fell  upon  themselves.    It  is  curious  to 

ledger  never  alepC  a  wink  last  night,  trying  remark,  that  the  fermen  and  ahop-keepen^  in 

ham  to  keep  the  bed-dothee  dry.    Aa  God  a  vrord,  the  middle  and  producing  classes  <]i 

knows  my  heart,  I  apent  the  night  on  the  the  Iridi  oommunity,  approve  of  some  systan 

hearth  stone,  crying  and  preying  that  God  of  poor  laws,  while  the  gentry  aa  dtddedta 


Miid  look  down  on  me  and  my  children."      wet  their  face  against  any  auck  eyettm.  '*7w 
A^oUyin^  by  any  thing  when  ir  empbyw   gentry  never  give  to  beware,*'  aaya  one  of 
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«U^wdli  MiinMiiiddMrdo-  A  fittle  feod  wMiid  icston  kfai,  tat  1m 
and  a  dog  i»  kqpi  at  ike  gatm  te  prt'  hr  the  wtnt  of  it    Psople  m 


9eni  tkt  miranee  of  a  h^at\    AbtaUee&j  tap|ied  for  a  diopij  wrimngfrom  $Um 

««en  in  timet  eC  deulh,  or  infiBctiou  dintM,  **  I  luiTe  fieqnentljy"  nys  Dr«  HWk,  <*  kmA 

^tmd  mer  fi«  nrfrMripliorM.*'    **  Thej  send  the  «ek  lying  on  tke  bare  immp  grommi^ 

over  nothing  hut  letititi  and  ^ectmentn,"  ttrmo  Mie  tonmdatd  a  tuxttry  Mteft  tkt 

mym  the  Rev.  Mr.  Boffce.    The  erklenoe of  pigonhf,  tSuehpa^ike  rmiy  hm a rigii to 

Dr.  MffaleylLC.  Archbishop  of  Tuam,  writ-  e»^.      In  aonw  piaeea,  then  are  cLarilaliB 

len  by  himaelf,  is  remaikahio  on  tfaia  point  loan  fiinds ;  **  but,"  aaye  a  witneai,  **  ike  gm^ 

**The  gentry,**  nys  the  Aidihiahop,<<acaroe-  try  and  iandbrda  aekhm  mtbteribeJ' 

ly  ever  enhocribe  regolariy  for  thai  rapport:  When  we  go  tobegatagentleauii'ahoMi, 

even   in  the  aeaeoM  of  appalUng  diatraai  eaya  Pat  BHiehdl,  beggarmao,  it  w  the  wifo 

(183t  and  '34,)  there  wero  individnab  el  that  aike  refief,  and  the  anewer  iwfwntly  ii, 

large  foitunea,  who  did  net  rabocribe  one  **  go  from  the  door,  woman.*'    The  formn 

ahi^ng.  The  bmden  isthrown  by  the  afluent  aie  kindlier  by  for.    It  is  the  humble  eort  thai 

gentry  on  their  poorer  neighboors  \0rder9  art  live  on  the  road  aide,  that  are  icalK  good  to 

^^fan  imtiid  by  the  proprietors  oflargt  '•m^  ua;  but  half  tkt  country^  God  kem  them  i 

aumoy  not  to  wftr  own  a  nuioanee  as  a  beg-  hoot  no  Ckriatwniiy  in  Hum  ot  allr    JKal^ 

Mr,  fo  epproaeh  the  gates,    I  could  name  mey  aaya,  that,  in  tfaia  moutains  of  thiapaikhy 

mo  persona.    The  genera!  opinion  is  fovonr^  when  the  potatoea  foil  them,  they  bleed  the 

aUe  to  a  provision  for  the  poor,  in  case  the  cattle,  and  eat  the  boiled  blood,  siaiii  lii—i 

burden  do  not  foU  on  those  daisses  that  are  mixed  with  meal,  but  oAenar  without  k;  ke 

aheady  taxed  for  their  rapport    It  is  in  vain  ba$  Mmseif  humm  the  same  beast  to  kmm 

to  msike  a  provision  for  the  poor,  unless  the  been  bled  three  times  in  one  season  /  they 

proipeily  of  the  abaentee,  and  the  church  l&nda  neeer  bked  their  tattle  far  thispurpoeet  when 

an  almost  exdostvely  fixed  with  the  amount;  they  eon  procure  any  other  fiodf  he  say% 

otlierpriK,  such  a  proviaion  would  be  no  to-  "tibe  mere  labourers  would  not  get  a  potatoa 

latL     AH  that  could  be  gained  by  taxing  the  on  eiodit ;  they  would  gladly  take  eredit  an 

fndaatrioua  daases,  would  be  to  make  that  any  terms,  if  they  oauld  get  it;  they  wavid 

eompolsofy  wfaidi  is  now  virinntaiy.    If  the  promise  any  thing  before  they  wouU  bag, 

properties  of  the  absentees  are  taxed,  and  the  which  aome  are  obliged  to  do,  and  to  ham 

church  lands  be  re-appropriated  to  their  origi-  their  own  place  in  Aarae.    They  take  cae 

nal  deatination,  a  la^  fond,  new  lying  idle.  Journey  by  night  before  they  begin,  that  ihtf 

will  be  applied  to  the  rapport  of  the  people."  may  save  the  ezpoaora." 

In  the  examinations  in  the  county  of  Long-  The  aaristant  commisrionerB  entered  into 
ford,  Mr.  K              said,  he  repreaentrd  the  tiie  cabin  of  a  woman  labouring  under  the 
fodtngs  of  a  great  number, when  he  expressed  diseaae  of  water  In  the  diest.    She  said,  *I 
himaelf  "in  fovour  of  a  rapport  for  the  infirm,  have  not  this  morning  been  able  to  rke  fimn 
anedally  firom  a  tax  on  absentees,  one  of  that  bed  of  straw.    I  folt  a  aort  ef  gnawing 
whom  dravra  £10,000  per  annum,  ftom  the  about  my  heart    The  only  thing  I  had  was 
eounbr*  uid  £8000  from  the  pariah,  without  theee  few  potatoea»  (pointing  to  aome  on  the 
eontnbuting  any  thing  forthe  support  of  the  ground  between  her  and  a  little  gbl,  who  had 
poor.**  the  amaB-pox,)  you  see  ^ey  are  rotten  the 
t.  Under  the  head  of"  Meft/Nwr,"  wo  find  moot  of  them,  and  all  are  wet.**    «>Tettfaeoe 
fiiat  no  relief  exists  for  the  poor,  when  dck  or  ^rerj  people,"  saya  a  respectoMe  newspapar 
fissased.  editor,  *'thus  abandoned  by  wrstchga    fieiids 
If  the  fiaeaae  be  contagious,  they  are  either  fn  the  human  shape,  who  call  themaehaa 
pot  out  of  the  cabin  into  a  temporary  hut,  or  landlords,— eibibit  some  of  fha  finest  foettn^i 
file  rest  of  the  fomily  leave  it  and  them.  Any  that  ever  adorned  the  human  heart"    Whan 
Booriihment  the  neighbours  may  give  them  is  one  has  a  tolerable  coat,  he  lends  it  to  a  neigh- 
left  at  the  door,  and  the  creatures  crawl  out  to  hour,  that  he  may  carry  aomething  to  the 
Idle  it  in.     Many  have  been  disabled  for  lifo,  market,  and  look  decent    The  Rev.  Mr*  fiVft> 
bj  ecrunbling  out  of  bed  to  get  what  is  left  ban  says,  "when  I  go  to  a  village  to  hold  a 
nr  them  at  &  door.    *<The  day  before  yea-  stotion,  one  man  comes  to  me,  and  confoasea, 
today  "  says  a  vritness,  "  a  woman  coming  and  when  he  has  done,  goes  ovt  and  leoda  Ua 
fromOdwsy.waa  taken  ill  on  the  road.    The  coat  to  a  neighbour,  that  he  may  eome  to  alie; 
people  thought  she  had  the  cholera,  and  refused  the  very  women  do  the  same,  and  lend  nal 
k>  let  her  into  their  houaea.    8he  ky  by  the  only  their  cloak  but  fiidr  gown." 
iUeofaditchanddiedmthemominf."    Our  ifory  Corr,  who  ia  a  widow,  and  whg  to 
fiteases,"  siya  Mr.  Powell,  "are  caused  by  rearing  up  a  foundfing,  eaya,  "the  Maiihsl 
Mli  hunger,  and  nakedness.    The  poor  man  that  was  on  my  bed,  I  cut  tip  to  inak«  two 
#■  ngaininghia  appetite,  ftnda  nothing  to  eat  little  petticoata  for  the  diild.    Ido  not  know 
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what  kiiehen  mecmf.    I  un  not  tUe  to  buy  a  ereatDnt  tie  liring  in  roofleM  hnta,  wiib  n^ 

hA*porth  of  milk  in  the  fortnight,  and  have  thing  hut  a  cold  damp  floor  to  lie  upon,  and 

not  taited  a  herring  then  three  montha."  not  even  enough  of  a  few  rotten  potatoes  fer 

This  woman,  says  Mr.  G.  Gottingfaam,  is  a  their  food,— the  nobili^,  gentry,  and   rich 

fiur  specimen  of  the  widows  of  the  parish.  landlords,  geUom  contribuie  in  the  least,  to 

In  Iranscribing  the  above  revolttng  state-  relieve  their  misery,  while  none  are  more  loud 

aients,  I  have  been  almost  led  to  feel  ashamed  in  their  bawUngs  about  religion,  and  the  sufH 

of  the  order  of  intelUgent  beings  to  which  I  port  of  the  church.    It  is  a  moat  unhappy  and 

belong;    It  cannot  but  fill  eveiy  feeling  and  unnatural  state  of  society,  that  when  thou- 

well  principled  mind  vrith  a  holy  indignation,  sands  are  revelling  in  the  midst  of  luxuiy  and 

diat  such  scenes  should  be  found  to  exist  in  a  debauchery,  there  should  be  tens  of  thousands 

country  that  boasts  of  its  religion,  and  requires  immediately   around   them,   suffering  eveiy 

•0  much  money  for  its  support    The  fecis  are  privation,  and  many  of  them  absolutelf  pe- 

not  the  exaggerations  of  any  political  party ;  rishing  for  want  in  the  midst  of  plenty  and 

as  they  were  pubiiefy  and  minutely  investi-  splendour.    That  such  scenes  should  be  daily 

gated,  and  are  admitted  by  all  parties  to  be  realised  in  a  oountiy  blessed  vrith  fertility,  and 

substantially  comet    They  are  corroborated  a  fine  climate ;  in  a  country  where  so  much 

by  the  statements  of  the  late  Mr.  Inglis,  in  his  wealth  is  laviihed  in  foUy  and  extravagance^ 

<*  Journey  throughout  Ireknd  in  1834,'*  and,  and  where  so  many  enormous  pensions  and 

by  all  othen  who  have  lately  visited  that  mis-  sinecures  are  enjoyed,  both  from  the  churdh 

governed,  and  unhappy  country.   At  this  very  and  the  state,  cannot  but  fill  every  generous 

moment,  hundreds  of  poor  starving  wretches  mind  with  swelling  indignation.     Here  is 

have  been  ejected  by  their  riek  landlords,  from  surely  a  fine  opportunity  for  wealthy  gentle- 

dke  half  acrss  and  minrable  hovels  they  oocu-  men  of  benevolent  feelings,  to  conoe  forward 

pied,  in  the  midst  of  the  moot  inclement  wtt^  and  display  their  generosity.     What  mig^t 

■on  of  the  year,  to  wander  through  the  country,  hinder  them  fix>m  purchasing  some  of  the 

houseless  and  forlorn,  and  to  perish  of  hunger  Irish  moors,  and  mosses,  and  wastes,  and 

and  cold.    One  of  the  unfeeling  miscreants,  setting  thousands  of  the  labouring  poor  to 

who  acted  as  fector  to  some  of  ^e  landlords,  bring  them  into  a  state  of  cultivation,  and  to 

when  remonstrated  with  on  the  dismal  and  rear  for  themaelves  comfortable  habitations  1 

destitute  situation  of  the  poor  people,  who  The  blessing  of  thousands  ready  to  perish 

were  deprived  of  every  shelter,  and  of  every  would  rest  upon  them,  and  their  own  hearts 

means  of  subsirtance,  had  the  fiendiil)  e^  would  feel  a  satisfection  superior  to  all  the 

frontery  to  declare,  that  **  they  might  go  and  pleasures  derived  fit>m  pomp  and  pageantry, 

BAT  ova  AVOTHSB,  if  theyjUeoaed."  and  riotous  abundance. 

Even  the  «  Quarterly  Remew,**  which  is  What  becomes  of  all  that  wealth  whidi 
not  geneFslly  very  squeamish  on  such  subjects,  has  been  bestowed  on  the  Bishops,  Deans,  and 
•zh&its  a  becoming  indignation  at  this  picture,  many  of  the  Rectors  of  the  Episcopal  churdi ; 
*<  The  wonder  surely  is,  (says  a  writer  in  Nd  the  one  half  of  which  would  go  a  great  way 
109,)  not  that  men  become  inonstera  under  towards  meliomting  the  condition  of  the  lower 
Mch  circumstances ;  that  they  make  war  upon  class  of  the  population  of  Ireland  1  When 
the  worid,  and  the  wor|jd*s  law  which  neglects  the  lands  and  other  emoluments  were  first  al- 
and oppresses  them ;  that  being  left  to  the  lotted  to  the  bishops,  it  was,  on  the  provisioD, 
destitution  of  the  savage,  they  exhibit  his  that  the  one  half,  or  at  least  the  one  third  of 
disposition,  adopt  his  system  of  self  preserva-  the  proceeds  should  be  devoted  to  the  poor 
tion,  and  disregard  the  first  principles  of  so-  This  appean  to  be  admitted  by  the  benevolent 
ciety.  No !  the  wonder  is,  that  philosophera  Archbisbop  of  Tuam,  in  his  evidence  stated 
are  found  audacious  enough  to  maintain  that  above.  ^  If  the  church  lands,"  says  the 
■nfferings,  such  as  we  have  rekted,  should  re-  Archbishop,  ^  be  reappropriated  to  the  ori' 
main  unrelieved,  in  order  to  keep  up  the  gtnal  degtinationf  a  large  fund  would  be  sup- 
charitable  sympathies  of  the  people  for  each  plied  to  the  support  of  the  people."  And 
other,  uncontaminated  by  the  odious  inter-  would  not  the  one  half^  of  incomes  amount 
frrence  of  a  legal  prorision  for  the  destitute.*'  ing  to  eight,  ten,  Jifleen,  or  twenty  thouaand 
And  again,  ''the  social  virtues  are  stifled  in  pounds  annually,  be  quite  sufikient  for  any 
an  atmosphere  of  such  misery  and  selfidiness,  order  of  ministen  belonging  to  tfie  Christian 
for  the  instinct  of  self-preservation  overpowen  church  1  That  such  an  appropriation  has 
every  other  feeling.'*  never  yet  been  voluntarily  made,  even  when 

Perhaps  there  are  few  instances  oieovetoua-  the  most  lugent  demand  for  it  existed — seems 

Mw  more  palpable  ani  odious,  than  are  dis-  to  indicate  that  there  is  a  glaring  want  of 

played  in  reference  to  the  fects  that  iiave  been  Christian  principle  and    benevolence,  even 

now  stated.    It  is  a  striking  feature  connected  among  the  ministen  of  the  Christian  diurclb 
srith  thesefects— that,  while  thousands  of  poor 
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PREFACE. 


Tbb  foHowing  waA  it  intended  for  the  instniction  of  general  rsBdera,  to  direct 
Ibeir  attention  to  the  study  of  the  heayene,  and  to  prese'at  to  their  view  sublime  ob* 
jeets  of  contemplation.  With  this  view  the  author  has  avoided  enteringr  on  the  move 
•Iwtnifle  and  recondite  portions  of  astronomical  science,  and  confined  his  attention 
ehieilj  to  the  exhibition  o(/aeii^  the  foundation  on  which  they  rest,  and  the  reason* 
lugs  bj  which  thej  are  supported.  All  the  prominent  facts  and  discoveries  connocted 
iritb  descriptive  astronomy,  in  so  far  as  they  relate  to  the  planetary  system,  are  hers 
veeorded,  and  many  of  them  exhibited  in  a  new  point  of  view ;  and  several  new  facti 
•nd  observations  are  detailed  which  have  hitherto  been  either  unnoticed  or  unrecorded* 

The  results  of  hundreds  of  tedious  calculations  have  been  introduced  respecting 
the  solid  and  superficial  contents  of  the  different  planets,  their  satellites,  and  the 
lingB  of  Saturn;  their  comparative  magnitudes  and  motions,  the  extent  of  then 
orbits,  the  apparent  magnitudes  of  bodies  in  their  respective  firmaments,  and  many 
other  particulars  not  contained  in  books  of  astronomy,  in  order  to  produce  in  the 
minds  of  common  readen  definite  conceptions  of  the  magnitude  and  grandeur  of  the 
ai^ar  system.  The  mode  of  determining  the  distsnces  and  magnitudes  of  the  celes- 
tial bodies  is  explained,  and  rendered  as  penpicuous  and  popular  as  the  nature  of 
tfie  subject  wJU  admit;  and  the  prominent  aiguments  which  demonstrate  a  plurality 
of  woridft  aie  considered  in  all  their  bearings,  and  iUustrated  in  detail. 

One  new  department  of  astronomical  science,  wliich  has  hitherto  been  overlooked, 
tarn  been  introduced  into  this  volume,  namely,  the  aeenery  ef  the  heaoene  at  exhibited 
^om  the  guifaeei  of  the  different  planete  and  their  eatelUtee^  which  forms  an  interesting 
object  of  contemplation,  and,  at  the  same  time,  a  presumptive  argument  in  favour  of 
tlie  doctrine  of  a  plurality  of  worids. 

The  author,  having  for  many  yean  past  been  a  pretty  constant  observer  of  cele»* 
tial  phenomena,  was  under  no  necessity  of  adhering  implicitly  to  the  descriptions 
given  by  preceding  writen,  having  had  an  opportunity  of  observing,  through  some 
of  the  best  reflecting  and  achromatic  telescopes,  the  grsater  part  of  the  phenomena 
of  the  solar  system  which  are  here  described. 

Throughout  the  volume  he  has  endeavoured  to  make  the  facts  he  describes  bear 
vpon  the  illustration  of  the  Power,  Wisdom,  Benevolence,  and  the  Moral  Goveni- 
ment  of  the  Almighty,  and  to  elevate  the  views  of  the  reader  to  the  contemplation  of 
HiM  who  sits  on  the  throne  of  the  universe,  **  by  whom  the  worlds  were  framed,** 
and  who  is  the  Source  and  Centre  of  all  felicity. 

In  prosecuting  the  subject  of  Celestial  Scenery,  the  author  intends,  in  another 
volone,  to  carry  forward  his  survey  to  the  STAaar  Hbavbns  and  other  objects  con- 
Bseted  with  astronomy.  That  volume  will  embrace  discussions  relative  to  tbft 
aamber,  distance,  and  arrangement  of  the  stan ;  periodical  and  variable  stan ;  new 
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tnd  tempoFuy  stan ;  double  and  triple  stars ;  binary  systems ;  stellar  and  planetuj 
nebnls ;  the  comets,  and  other  particolars ;  accompanied  with  such  reflections 
the  contemplation  of  sooh  august  objects  may  sngrgest.  The  subject  of  a  plu: 
of  worlds  will  likewise  be  prosecuted »  and  additional  arguments,  derived  both  £rcHn 
reason  and  ReTelation,  will  be  adduced  in  support  of  this  position.  The  practical 
utility  of  astronomical  studies,  their  connexion  with  religion,  and  the  views  they 
unfold  of  the  perfections  and  the  empire  of  the  Creator,  will  also  be  the  subject  of 
consideration.  And  should  the  limits  of  a  single  volume  permit,  some  hints  tmulj 
be  given  in  relation  to  the  ditiderata  in  astronomy,  and  the  means  by  which  the 
progress  of  the  science  may  be  promoted,  together  with  descriptions  of  Uie  teleeeope, 
the  eqtiatorial,  and  other  instruments,  and  the  manner  of  using  them  for  ^Iftfftial 
investigation. 

Bbouohtt  FaaaT,  near  'Duiron,  > 
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INTRODUCTION. 

A»rmovoirr  if  that  deputment  of  knovr-  flhinmg  orbs  it  eontidiii»  wmMng  in  tSkn/L 
fedge  which  haifiir  ite  otgect  to  in^Mtigate  gnndeor,  lika  one  Tast  eoneave  iphere,  aroinid 
iie  inotioiMy  the  magnitiidei^  and  distanoea  of  thia  lower  world  and  the  place  on  which  m 
Ifa0  haavenly  bodiea ;  the  lawa  by  which  their  atand — each  a  aoene  natarally  leada  a  reflect* 
moTeawnta  are  diiectod,  and  the  ends  they  are  in;  mind  to  anch  inqairiea  as  theae :  Whence 
intended  to  anfaierve  in  iStub  fiibric  of  the  oni-  come  thoae  stara  which  are  ascending  from 
inane.   This  is  a  acienoe  which  has  in  all  agea  the  east  ?     Whither  hsTe  thoae  gone  which 
engaged  the  attention  of  the  poet,  the  philoeo-  have  diaappeaied  in  the  westi     What  be- 
pher,  and  the  divine,  and  been  the  aubject  of  comes  of  the  stars  during  the  day  which  are 
that  atody  and  admiration.    Kings  have  de-  seen  in  the  night  1     Is  the  motion  which  ap- 
■eended  from  dwirthronea  to  render  it  homage,  pean  in  the  odestial  vaolt  reo/,  or  does  a  mc^ 
and  hatve  soraetimea  oiricfaed  it  with  their  la-  tion  in  the  earth  itaelf  caoae  thia  appearance  t 
boun ;  and  hnmble  ahepherds,  while  watching  What  are  those  immense  numbers  of  shining 
*hcir  Bodka  hy  mg^hsve  beheld  with  rapture  oihs  which  appear  in  every  part  of  the  iky  1 
the  hloe  vaidt  of  heaven,  with  Ua  thousand  Are  they  mere  studs  or  tapers  fixed  in  the 
shining  orha,  moving  in  alent  grandeur,  till  arch  of  heaven,  or  are  they  bodies  of  im» 
the  maming  star  announced  the  approach  .<^  menae  size  and  splendour  ?    Do  they  shine 
day.     The  study  of  this  science  must  have  with  borrowed  light,  or  with  their  own  native 
been  coeval  with  the  existence  of  man ;  fiw  lustre  ?    Are  they  placed  only  a  few  miles 
there  is  no  ratiooal  being  who  has  ior  the  first  above  the  region  of  the  clouds,  or  at  immense 
time  lifted  his  eyes  to  t^  nocturnal  aky,  and  distances,  beyond  the  range  of  human  corn- 
beheld  the  moon  walking  in  brightneas  amidst  prehension  f    Can   their  distance  be  asoer> 
the  planetary  orbs  and  the  host  of  stars,  but  tained  I     Can  their  bulk  be  computed  ?    By 
Bust  have  been  atruck  with  admiration  and  what  lawa  are  their  motiona  regulated  t  and 
wonder  at  tibe  splendid  seene,  and  excited  to  what  purposes  are  they  destined  to  subserve 
inquifies  into  the  nature  and  destination  of  in  the  great  plan  of  the  univerre  1     Theae, 
those  fiiiHlistant  oiba.    Compared  with  the  and  similar  questions^  it  is  the  great  object  of 
■pbndour,  the  amplitade,  iStub  august  motions,  astronomy  to  resolve,  in  so  far  as  the  human 
•od  the  ideas  of  infinity  which  the  celestial  mind  has  been  enabled  to  prosecute  the  path 
vmte  preauPts,  the  moat  resplendent  terrestrial  of  discovery. 

MsaMsink  into  inanity,  and  appear  unworthy  For  a  long  period,  during  the  in&ncy  of 

<rf  being  set  in  competition  with  the  glories  acienoe,  comparatively  little  was  known  of  the 

of  the  Ay.  heavenly  bodiee  excepting  their  apparent  miv 

When,  <m  a  dear  autumnal  evening,  after  tions  and  aspects.    Instead  of  investigating 

inset,  we  take  a  aerious  and  attentive  view  with  care  their  true  motions,  and  relative  die- 

of  the  eelesiial  canopy ;  when  we  behold  the  tances  and  magnitudes,  many  of  our  ancee- 

mooQ  displaying  her  brilliant  crescent  in  the  ton  looked  up  to  the  sky  either  with  a  brute 

western  sky ;  the  evening  star  gilding  the  unconscious  gaze,  or  viewed  the  heavens  as 

shades  of  ni^t;  the  planets  moving  in  their  the  book  of  &te,  in  which  they  might  read 

■eveni  orbs;  the  stars,  one  after  another,  their  future  fortunes,  and  learn,  from  the  signs 

auMfging  from  the  blue  ethereal,  wad  gradually  of  the  zodiac,  and  the  conjunctions  and  otlier 

Eghtug  up  the  firmament  till  it  appear  all  aspects  of  the  planeta,  the  temperamenta  and 

aver  spnngjed  with  a  brilliant  assemblage  of  destinies  of  men  and  the  fitto  of  empuea. 

ihining  orbs;  and  particularly  when  we  be-  And  even  to  this  day,  in  many  countries,  the 

hold  one  duster  of  stara  gradually  deaoending  fidladous  art  of  prognosticating  fortunes  by 

below  the  iMstem  horizon,  and  other  dostera  the  stars  is  one  of  the  chief  uses  to  which  the 

•nsr^ng  from  the  etui,  and  ascending,  in  science  of  the  heavena  is  applied.    In  the 

oaMRvthe  canopT  of  lieaven;  when  we  con-  ages  to  which  I  allude,  the  world  m  whidi 

twiiilsUj  the  whoiaoekalial  vault,  with  all  the  we  dwell  was  considered  ss  the  largest  body 
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in  the  aiUYpne.    It  was  rappowd  to  be  an  beyond  the  limits  of  the  miaarifted  eye*  anA 

immense  plane,  diversified  with  a  few  ine-  to  discover  myriads  of  magnificent  gloiies  for- 

qualities,  and  stretching  in  every  direction  to  merly  hid  in  the  unexplored  regions  of  in»- 

an  indefinite  extent  How  the  sun  penetrated  mensity.    The  planetary  orbs  were  found  lo 

or  surmounted  this  immense  mass  of  matter  bear  a  certain  lesemblance  to  the  earth,  havini^ 

every  morning,  and  what  became  of  him  in  ^x>ts  and  dark  streaks  of  different  shades 

the  evening — ^whether,  as  the  poets  assert,  he  upon  their  soHaoes;  and  it  was  not  long  in 

extinguished  himself  in  the  western  ocean,  being  discovered  that,  notwithstanding  tiieir 

and  was  again  lighted  up  in  the  eastern  sky  apparent  brilliancy,  they  are,  in  reality,  opaque 

in  the  moming^^many  of  tl\em  could  not  de-  globes,  which  derive  all  their  light  uid  lostie 

asrmine.    Bdow  tins  mass  of  matter  we  call  from  the  sun.    The  planet  Venus,  in  diflfeitenC 

the  earth,  it  was  conceived  that  nothing  but  parts  of  its  orbit,  was  observed  to  exhibit  a 

darkness  and  empty  space,  or  the  regions  of  gibbous  phase,  and  the  form  of  a  cnsoeni 

Tartarus,  could  exist    The  stars  which  gild  simiiar  to  the  moon,  plainly  indicating  tkat  it 

fte  concave  of  the  firmament  above  vrere  con-  is  a  dark  globe,  enlightened  only  on  one  side 

lidered  only  as  so  many  bright  studs  fixed  in  by  the  rays  of  tiie  sun.    The  moon  was  pe^ 

e  crystalline  sphere,  which  carried  them  round  oeived  to  be  diversified  with  hills  and  valleys^ 

tfvery  day  to  emit  a  few  glimmering  rays,  and  caverns,  rocks,  and  plains^  and  rangaa  of 

to  adorn  the  ceiling  of  our  terrestrial  habita-  mountains  of  every  shape,  but  ananged  in  e 

lion.    Above  the  visible  firmament  of  heaven,  manner  aitogedier  diffiaent  fi'om  what  tekee 

and  far  beyond  the  ken  of  mortal  eye,  the  place  in  our  sublunary  sphere.    The  smiy 

Deity  was  supposed  to  have  fixed  his  special  which  was  generally  supposed  to  be  a  ball  of 

lesidenoe,  among  myriads  of  superior  intelli*  liquid  fire,  was  found  tobie  sometimes  coveted 

gences.    The  happiness,  the  preservation,  and  with  large  dark  spots,  some  of  them  exeeediny 

the  moral  government  of  the  human  race  in  size  the  whole  suxftco  of  the  tsrmqueoas 

were  supposed  to  be  the  chief  business  and  globe,  and  giving  indications,  by  their  fteqoent 

object  of  the  Deity,  to  which  all  his  decrees  changes  and  disappearance,  of  vast  opentions 

in  eternity  pest,  and  all  his  arrangements  in  being  carried  on  upon  the  sucfiu»  and  in  tiw 

relation  to  eternity  to  come,  had  a*special  and  interior  of  that  magnificent  luminvy.    He»> 

almost  exclusive  reference.    Such  ideas  are  dreds  of  stars  were  descried  where  scneely 

ftill  to  be  found,  even  in  the  writings  of  Chri^  one  could  be  perceived  fay  a  common  observer; 

tian  divines,  at  a  period  no  further  back  than  and  as  the  powen  of  the  telescope  were  in* 

the  sixteenth  century.  ereaspd,  thoesands  more  were  bionght   fee 

To  haaatrd  the  opinion  that  the  plans  of  the  vir^,  extending  in  every  directifln,  from  die 

Almighty  embraced  a  much  more  extensive  limits  of  uaasaifitBd  vinm  tliionglioisi  tiw 

fange— that  other  beings,  analogous  to  men,  boundless  extent  of  space, 
inhabited  the  planetary  or  the  starry  orbs,  and       It  is  natural  fi>r  an  intelligent  obserrer  of 

that  such  beings  form  by  far  the  greater  part  the  universe  to  inquire  into  the  final  eaiesBe 

ofthepopulationof  the  universe— would  have  of  the  various  objeets  whirJi  exist  areuei 

been  considered  as  a  herety  in  religion,  and  him.    When  he  beholds  the  oeleetial  fegiow 

would  probably  have  subjected  some  of  those  filled  with  bodies  of  an  immense  siee,  anrragsd 

who  embraced  it  to  the  anathemas  of  the  in  beautiful  and  hamMMiious  order,  aad  per* 

diurch,  as  happened  to  Spigelius,  bishop  of  forming  their  various  revolutions  with  re§a- 


trpsal,  for  defending  the  doctrine  of  the  anti-   larity  and  precision,  the  natund  inquiT  is^ 

exerted 


podes,  and  to  Galileo,  tiie  philosopher  of  Tus-  For  what  end  has  the  Deity  thus  ex< 

cany,  for  asserting  the  motion  of  the  earth,  wisdom  and  omnipotence  ?    Whatistheullio 

The  ignorance,  the  intolerance,  and  the  con-  mate  destination  of  tliose  huge  globes  which 

tracted  views  to  which  I  allude,  are,  however,  appear  in  the  spaces  of  the  firmament  t    Are 

now,  in  a  great  measure,  dissipated.    The  these  vast  masses  of  matter  suspended  in  Ae 

ligfat  of  science  has  arisen,  and  shed  its  benign  vault  of  heaven  merely  to  diversiff  the  voids 

infiuence  on  the  world.    It  has  dispelled  ^e  of  infinite  space,  or  to  gratify  a  few  hundreds 

dericness  of  former  ages,  extended  our  pros-  of  terrestrial  astronomers  in  peeping  at  then 

pects  of  the  grandeur  and  magnificence  of  the  through  their  glasses  1    Is  the  Almi^ty  to  be 

seene  of  creation,  and,  in  conjunction  vrith  considered  as  taking  pleasure  in  beholding  a 

the  discoveries  of  revelation,  has  opened  new  number  of  splendid  lamps,  hung  up  throng^ 

vfiBvrs  of  the  perfections  and  moral  govern-  out  the  wilds  of  immensity,  which  have  ae 

Bent  of  the  Almighty.    In  the  progress  of  relation  to  the  accommodatian  and  happineM 

astronomical  science,  the  distances  and  mag-  of  intelligent  nuads  1    Has  he  no  end  ia 

aitudes  of  many  of  the  celestial  bodies  began  view  corresponding  to  the  magnificeooe  and 

to  be  pretty  nearly  ascertained;  and  the  in-  grandeur  of  the  means  he  has  employed!  Or, 

vention  of  ^e  tdeseopt  enabled  the  astrono-  are  we  to  conclude  that  his  wisdom  and  good- 

to  extend  his  views  into  regions  far  neas  are  no  less  eoaqpicaously  dispUyed  thaa 
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kb  omnipQlniee  in  peopling  those  Tuit  bodies  trine  of  a  plaralitj  of  words  hare  all  the  ftvet 
with  njriads  of  intelligent  existences  of  va-  of  a  moral  demonstration  /  that  they  throw  «. 
mms  oidera^  to  share  in  his  beneficence  and  Instre  on  the  perfections  of  the  Divinity-;  and 
to  adore  his  perfections  t  This  last  dedac-  that  the  opposite  opinion  is  utterly  inoonsb- 
fkm  is  the  only  one  which  appears  compatiUe  tent  with  every  idea  we  ought  to  entertain  of 
with  any  rational  ideas  we  can  entertain  of  an  AUwise  and  Omnipotent  Intelligence, 
the  wisdom  and  inteUigenoe  of  the  Eternal  In  order  to  the  full  illustration  of  this  sub- 
Mind,  and  the  principles  of  the  Divine  govern-  ject,  it  will  be  necessary  to  take  a  pretty 
ment  minute  and  comprehensive  view  of  all  the 

This  opinion  is  now  very  generally  enter-  known  &ct8  in  relation  to  the  heavenly  bodies ; 

tained  by  thoae  who  have  turned  their  atten-  and  while  these  fiicts  will  be  made  to  bear 

lion  to  the  safaject    But  it  is  frequently  ad-  upon  the  object  now  proposed,  they  will  like- 

mitted  OD  groonds  that  are  too  general  and  wise  tend  to  exhibit  the  scenery  of  the  heaveni^ 

vague ;  on  the  tfhtfaority  of  men  of  science,  or  and  to  elucidate  many  of  the  prominent  trutha 

OB  the  mere  ground  that  the  planets  and  stars  and  principles  connected  with  descriptive  as- 

•re  bodies  of  immense  sne ;  and  hence  it  is  tronomy.    In  the  progress  of  our  discussions, 

only  oonsidend  as  a  prcbabh  opinion,  and  a  we  shall  descend  into  many  minute  particn- 

ikortmgh  eonmetion  of  its  truth  is  seldom  pro-  lars  which  are  generally  overlooked  by  writen 

daeed  in  the  mind.  on  the  subject  of  astronomy,  and  shall  intrc^ 

In  the  following  woik  it  shall  be  our  en-  duce  several  original  observations  and  views 

dssvoor  to  show  that  the  arguments  which  on  this  subject  which  have  not  hitherto  beea 

■ay  be  brought  forward  to  establish  the  doc-  particularly  detailed. 


CHAPTER  I. 

On  the  general  ajupeatanee  and  apparent  motions  of  the  Slarrtf  HeavenB^ 

Bsvoue  proceeding  to  a  particular  descrip-  have  gazed  on  a  clear  evening  sky,  at  certain 

lion  i^the  real  magnitudes,  motions,  and  phe-   intervals,  during  a  period  of  many  yean,  yet 

nomena  of  the  heavenly  bodies,  it  may  not  be   can  tell  no  more  about  the  glorious  scene 

improper  to  take  a  brief  survey  of  the  general   around  them  than  that  they  behold  a  number 

sppemrance  and  apparent  motions  of  the  celes-   of  shining  points    twinkling  in  every  direo> 

lial  vault,  as  they  present  themselves  to  the  tion  in  the  canopy  above.    Whether  these 

eye  of  a  common  observer.  bodies  shift  their  positions  witii  regard  to  each 

It  is  of  importance  to  every  one  who  wishes   other,  or  remain  at  the  jtame  relative  distances ; 

to  acquire  a  clear  idea  of  the  principles  of  as-   whether  any  of  them  appear  in  motion,  while 

trniomy  and  the  phenomena  of  the  heavens,   others  appear  at  rest ;  whether  the  whole  celea- 

that  he  contemplate  with  his  own  eyes  the   tial  canopy  appears  to  stand  still,  or  is  carried 

offparenf  aspects  and  revolutions  of  the  oeles-   round  with  some  general  motion ;  whether  all 

ty  bodies  before  he  proceeds  to  an  investiga-   the  stars  which  are  seen  at  six  o'clock  in  tha 

tion  of  th€  real  motions,  phenomena,  and   evening  are  also  visible  at  twelve  at  midnight ; 

srmgBments  whidi  the  dbooveries  of  science  whether  the  stars  rise  and  set,  as  the  sun  and 

have  led  us  to  deduce.    From  want  of  atten-   moon  appear  to  do ;  whether  they  rise  in  tha 

lion  to  this  drcumstance,  there  are  thoussnds  east,  or  north-east,  or  in  any  other  quarter  { 

of  smatterers  in  the  science  of  astronomy  who  whether  some  rise  and  set  regularly,  while 

never  acquire  any  clear  or  comprehensive  ideas  others  never  descend  below  the  horizon ;  who- 

on  this  subject ;  and  who,  instead  of  clearly   ther  any  particular    stars    are    occamonally 

pereehring  the  relations  of  the  heavenly  orbs  moving  backw^  or  forward,  and  in  what 

fron  ttieir  own  observation,  rely  chiefly  on   parts  of  the  heavens  they  appear;  whether 

the  aaserttona  of  their  instructors,  or  the  vague   there  are  stars  in  our  sky  in  the  daytime  aa 

descriptions  to  be  found  in  elementary  books,   well  as  well  as  during  night ;  whether  the 

It  is  amazing  how  many  intelligent  men  there   same  clusters  of  stars  are  to  be  seen  in  sum- 

aie  among  ns  who  would  not  wish  to  be  con-   mer  as  in  winter  ?  To  these  and  similar  quoa- 

■dered  altogether  ignorant  of  modem  astro-   tions  there  are  multitudes  who  have  received 

nooy,  have  never  looked  up  to  the  celestial   a  regular  education,  and  who  are  members  of  a 

ntSlt  with  fixed  attention ;  have  never  made   Christian  church,  who  could  give  no  satisfiuy 

lepeated  obaervations  to  discover  its  pheno-  tory  answers.    And  yet  almost  every  one  of 

■ana; and  cannot  tell,  from  their  own  survey,   these   inquiries    could   be   satisfactorily  so- 

whiMl  are  tfie  various  motions  it  exhibits,  swered,  in  the  course  of  n  few  evenings,  bv 

There  era  tfwt^i— «J«  tnd  tea  thousands  who  anr  man  of  common  understanding  who  A 
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rected  hit  attention  for  a  few  honnto  the  mib-  A  celebrated  author  repreaenti  bia  pupil  ak 

ject,  and  that,  too,  without  the  knowledge  of  ezpteaiing  himaelf  in  the  ioDowing  manner  ^— 

•  atngic  acienti6c  principle.  He  has  only  to  **  I  shall  freely  tell  you  the  things  which  fre* 
open  his  eyes,  and  to  make  .a  proper  use  of  quently  occur  to  my  mind,  and  often  perplex 
^em ;  to  fix  huB  attention  on  die  objects  before  my  thoughts.  I  see  the  heayens  over  my  headp 
him;  to  make  one  observation  after  another,  and  tread  on  the  earth  with  my  feet;  but  I 
and  compare  them  together ;  and  to  connder  am  at  a  loss  what  to  think  of  that  migkiy 
that  "  the  works  of  the  Lord  are  great"  and  eoneaoe  above  me,  or  even  of  this  vciy  eaini 
that  they  ought  **  to  be  sought  out  [or  serious-  I  walk  upon.  I  often  think  whether  the  eaitk 
ly  investigated]  by  all  those  who  have  plea-  may  not  stretch  out  in  breadth  to  immensi^, 
sure  therein.*'  ao  as,  if  one  was  to  travel  it  over,  one  should 

If  this  representation  be  admitted  as  just,  never  be  able  to  get  to  the  end  of  the  earth, 

what  a  striking  idea  does  it  present  of  the  but  always  find  room  to  cpntinne  the  journey  ; 

o^fHiihy  and  indi&rence  of  the  greater  part  of  nor  can  I  satisfy  myself  as  to  the  depth  of  im 

mankind  in  regard  to  the  most  astonishing  earth,  whether  it  has  any  bottom ;  and,  if  so^ 

and  magnificent  display  which  the  Creator  what  it  can  be  that  is  below  the  earth.    As  to 

has  given  of  himself  in  his  works !  Had  we  the  heaven,  I  need  say  nothing:  every  dwngs 

an  adequate  conception  of  all  the  scenes  of  that  happens,  and  every  object  seen  there, 

grandeur,  and  the  displays  of  intelligence  and  perplex  me  with  doubts  and  fruitlesB  gncwes. 

(minipotent  power,  which  a  serious  contem-  I  often  wonder  how  the  sun  moves  over  so 

plation  of  a  starry  sky  is  calculated  to  convey,  large  a  space  every  day,  and  yet  seems  not  to 

all  the  kingdoms  of  this  world  would  sink  into  stir  out  of  his  place.   I  vrould  know  where  bo 

comparative  insignificance,  and  all  their  pomp  goes  beyond  the  mountains  in  the  evening  ; 

and  splendour  appear  as  empty  as  the  bubbles  what  becomes  of  him  in  the  nighttime ;  who* 

of  the  deep.    It  is  amazing  that  Chriatians,  ther  he  makes  his  way  through  the  tbicknew 

in  particular,  should,  in  so  many  instances,  of  the  earth,  or  the  depth  of  the  sea,  and  ao 

be  found  overlooking  such  striking  displays  of  always  shows  himself  again  from  the  east 

Divine  pertection  as  the  firmament  opens  to  next  rooming.    It  seems  strange  that,  being 

onr  view,  as  if  the  most  august  works  of  the  so  small  a  body  as  he  is,  he  should  stili  be 

Creator,  and  the  most  striking  demonstration  seen  every  where,  and  still  of  the  same  bigneas. 

of  his  "  eternal  power  and  godhead,**  were  un-  The  various  nature  of  the  moon  seems  yet 

worthy  of  their  regard;  while  we  are  com-  more  perplexing;  to-night,  perhaps,  you  can 

manded,  in  scripture,  to  '*  lift  up  our  eyes  on  scarce  discern  her;  but,  in  a  lew  days,  sho 

high,  and  consider  Him  who  hath  created  becomes  larger  than  the  body  of  the  sun  itseUl 

these  oHm,  who  bringeth  forth  their  hosts  by  In  a  little  time  after,  she  decays^  and,  at  ias^ 

number,**  and  who  guides  them  in  all  their  wears  quite  away ;  yet  she  recovers  again.  In 

motions  "by  the  greatness  of 'his  strength.**  a  word,  she  is  never  the  same,  and  yet  still 

*  The  heavens,*'  says  the  psalmist,  *<  declare  becoming  what  she  was  before.  What  means 
the  glory  of  the  Lord,  and  the  firmament  that  multitude  of  stan  scattered  over  the  faeo 
showeth  his  handiwork."  Though  these  lu-  of  the  whole  sky,  whose  number  is  so  great 
minariea  **  have  no  speech  nor  language,"  that  it  is  become  proverbial  t  There  are  other 
though  **  their  voice  is  not  heard"  in  articulate  things  I  want  to  be  informed  of,  but  these  are 
sounds,  yet,  as  they  move  along  in  silent  gran-  the  main  difficulties  which  exercise  my 
deur,  they  declare  to  every  refiecting  beholder  thoughts,  and  perplex  my  mind  with  endless 
that  **  the  hand  that  made  them  is  Divine."  doubting." 

One  great  cause  of  this  indifierence  and  Were  the  young,  or  any  other  class  of  per- 
inattention  is  to  be  found  in  the  want  of  those  sons,  led  to  such  reflections  as  theee,  and 
habits  of  observation  and  reflection  which  were  their  doubts  and  inquiries  resolved,  so 
ought  to  lie  formed  in  early  life  by  the  ttistruo-  far  as  our  knowledge  extends,  we  should  have 
tions  imparted  in  the  family  circle  and  at  pub-  a  hundred  intelligent  observers  of  the  pheno- 
lic seminaries.  Children,  at  a  very  early  age,  mena  of  the  universe  for  one  that  is  found  in 
are  endowed  with  the  principle  of  curiosity,  the  present  state  of  society.  But,  instead  of 
end  manifest  an  eager  desire  to  become  answering  their  inquiries  and  gratifying  their 
acquainted  with  the  properties  and  movements  natural  curiosity,  we  ^  not  unfrequently  tell 
of  the  various  objects  which  surround  them ;  them  that  they  are  teoublesome  with  their 
but  their  curiosity  is,  in  most  iiistances,  im-  idle  questions ;  that  they  ought  to  mind  their 
properly  directed ;  they  are  seldom  taught  to  grammar  and  parts  of  speech,  and  not  meddle 
make  a  right  use  of  their  senses ;  and  when  with  philosophical  matters  till  they  be  manj 
they  make  inquiries  in  reference  to  the  appear-  years  older ;  that  such  subjects  cannot  be 
ances  of  nature,  their  curiosity  is  too  frequently  understood  till  they  bounne  oten;  and  thai 
i^vesae<l,  till,  at  length,  habits  of  inattention  they  must  be  content  to  remain  in  ignarance 
jidtndil^rence  take  poaseasion  of  their  minda.  for  ten  or  twelve  yean  to  oomOi  Thus  ivo 
(364) 
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freqnenUy  ^Bsplay  our  own  ignorance  and  in-  But,  leaving  aach  refleedona  and  digrea- 

attention,  and  thua  we  repreaa  the  nataral  de-  aiona,  let  ua  now  take  a  general  view  of  the 

are  for  knowledge  in  the  yoang,  till  they  motiona   and  phenomena  of  the  noctomal 

beeome  habitoated  to  ignorance,  and  till  the  heavena. 

mieaaj  wnae  aiiaing  from  curioeity  and  un-  Let  ua  aoppoae  onraelTea  under  the  open 

aaliafied  deaire  haa  loet  ita  edge,  and  a  deaire  canopy  of  heaven  in  a  clear  night,  at  atx 

lor  aenaaal  or  vicioua  pleaaure   uauipa  ita  o'clock  in  the  evening,  ahout  the  fint  of 

pbee.    Ireoollect,  when  a  boy  of  about  seven  November.    I  fix  upon  this  period,  becauaa 

or  eight  yeara  of  age,  frequently  muaing  on  the  PleUtdea^  or  aeven  atara,  which  are  known 


such  aabjecta  aa  thoae  to  which  we  have  to  every  one,  aie  then  viaible  during  the 

now  alluded.     I  aometimei  looked  out  from  whole  night,  and  becauae,  at  thia  aeaaon  of 

a  window,  in  the  daytime,  with  fixed  atten-  the  year,  the  most  brilliant  fixed  stara,  and 

tioo,  on  &  pure  axure  aky,  and  aometimea  the  more  remarkable  conatellationa,  are  above 

Btretched  myaelf  on  my  bade  on  a  meadow,  the  horizon  in  the  evening.    Turning  our 

or  in  a  ganlen,  and  \ooked  up  to  the  zenith  eyea,  in  the  first  place,  towards  the  eoitem 

to  contemplate  the  blue  ethereaL    On  auch  quarter  of  the  heavens,  we  shall  see  the  aeven 

oocuiona  a  variety  of  irtrange  ideas  aometimea  atara  juat  risen  above  the  horizon,  in  a  direo> 

paaasd  through  my  ndnd.  1  wondered  how  for  tion  about  halfway  between  the  east  and  the 

the  blue  vault  of  heaven  might  extend ;  whe-  north-eaat  points,  or  eaat-noith-cast    North- 

ther  it  was  a  aolid  tranapaient  arch,  or  empty  west  from  the  seven  atan,  at  the  distance 

space;  what  wouM  be  aeen  could  I  transport  of  thirty  degreea,  a  very  bright  star,  named 

mjaelf  to  the  highest  point  1  perceived ;  and  CaptUa,  may  be  perceived  at  an  elevation  of 

what  display  the  Almighty  made  of  himself  about  eighteen  degreea  above  the  horizon. 

in  those  regions  ao  iar  removed  from  mortal  Directing  our  view  towarda  the  aouth,  wa 

▼lew.    1  asked  myaelf  whether  the  heavena  ahall  perceive  a  pretty  bright  atar,  with  a 

might  be  bounded  on  all  aidea  by  a  aolid  wall ;  email  atar  on  the  north  and  another  on  the 

how  &r  thia  wall  might  extend  in  thicknesa ;  aouth  of  it,  which  has  juat  passed  the  meridian. 

or   whether   there  waa  nothing  but  empty  Thia  atar  ia  called  ilftotr,  and  belongs  to  the 

■pace,  auppoee  we  could  fly  for  ever  in  any  constellation  AquUa.    It  ia  nearly  aouth,  at 

direction.    I  then  entered  into  a  train  of  in-  an  elevation  of  for^-cix  degreea,  or  about 

quiriea  aa  to  what  would  have  been  the  con-  half  way  between  the  horizon  and  the  zenith, 

aequencef  had  neither  heaven  nor  earth  been  About  thirty-three  degreea  north  from  Altair, 

made,  and  nad  Crod  alone  existed  in  the  bound-  and  a  little  farther  to  the  weat,  is  the  brilliant 

void.  Why  waa  the  world  created  ?  What  star  Lyra^  belonging  to  the  Harp,    Looking 

nty  waa  there  why  God  himaelf  ahould  to  the  weat,  a  bright  atar,  named  AretunUf 

exist  ?     And  why  was   not    all    one  vast  will  be  seen  about  fifteen  degrees  above  the 

Mank,  devoid  of  matter  and  intelligence?  horizon,  a  very  little  to  the  north  of  the  western 

My  thoughts  ran  into  wild  confusion ;  they  point    Turning  our  eyes  in  a  northerly  direts 

were  overwhelming,  and  they  became  even  tion,  the  constellation   Ursa  Myor,  or  tfie 

oppieasive  and  painful,  so  as  to  induce  me  to  Great  Bear,  presents  itself  to  view.    This 

pot  a  check  to  them,  and  to  hasten  to  my  play-  cluster  of  stara  is  sometimes  distinguished  by 

fill  aasociates  and  amusements.  But  although  the  name  of  the  Plough^  or  Charleys  Wain, 

my  rehtivea  were  more  intelligent  than  many  and  ia  known  to  almoat  every  observer.    The 

of  their  neighbours,  I  never  thought  of  broach-  relative  poeitiona  of  the  prominent  stara  it 

ing  audi  ideaa,  or  of  making  any  inquiriea  of  oontuna   are   repreaented   in  the  following 

tfiem  respecting  the  objects  whidi  had  per-  figure.    At  the  time  of  the  evening  now  aup- 

piexed  my  thoughts ;  and,  even  if  I  had,  it  ia  poaed,  it  appean  a  little  to  the  westward  of 

not  likely  I  ahould  have  received  much  satis-  tbb  northern  point  of  the  heavena,  the  two 

ftction.    Such  viewa  and  reflections  are,  per-  eastern  atan  of  the  square  being  about  eighU 

haps,  not  uncommon  in  the  case  of  thousands  teen  degreea  vreat  from  that  point    Theaa 

of  young  people.    I  mention  these  thinga  to  two  stars,  the  uppermost  of  which  is  named 

show  that  the  yonthful  mind,  in  conaeqnence  Dubhe^  sJA  the  lower  one  Merak,  are  generally 

of  the  innate  demre  of  knowledge  with  which  distinguished  by  the  name  of  the  Pointertf  hi- 

if  is  eiMlowed,  ia  often  in  a  state  pecultaily  cause  they /?otn/,  or  direct  our  eye  towards  the 

adapted  fi>r  receiving  instruction  on  many  pole-star. 

important 'aabjecta,  and  for  becoming  an  in-  The  aeven  atan  in  the  lower  )»art  of  tka 

telfigent  observer  of  the  economy  of  nature,  figure  are  the  prominent  stan  whacfa  consti- 

were  it  not  that  our  methoda  of  instruction  tote  the  tail  and  the  body  of  the  Great  Bean 

hitherto,  both  in  public  and  in  private,  instead  The  first  of  these,  reckoning  finom  the  lefl» 

of  gmlifying  juvenile  curiosity,  have  frequently  is  termed  BenOnaadi^  the  second  ilfizar,  the 

tended  to  counteract  the  natural  aapiretiona  of  third  AUath,  the  fourth  Megrez,  iramediataly 

the  opening  ndnd.  below  which  ia  Phad,    Tht  other  two  stai% 

^  ^                           (866) 
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to  the  right  tie  tlie  Poinlen  alludei]  to  «bove.  iliiU  Iheii  find  that  the  Mven  atari  ham  tisoD 
If  >  line  coanecling  thsae  Iwa  aUn  be  con-  to  a  couaidetabte  elevation,  and  are  laiailj 
tidarcJ  la  )>ial(inged  upward  to  a  eonaideiable  h«]f  way  between  the  eutem  borizim  and  llw 
dulance  till  it  meet  the  fint  bright  Mat,  it  loulh ;  that  the  BuU'i-e^t,  a  bright  niddj 
direcU  us  to  the  polt-tiar,  wbiuh  'a  the  me  star,  wbich  waa  berore  invuibla  ia  now  aeen  ■ 
twareit  to  llie  pole,  and  which,  to  a  comnian  Utile  (o  the  eaetward  of  the  PleaitkiSi  and 
obaerver,  never  aeeoig  to  ehift  ita  poaition.  ibat  the  briUiant  conalcUation  OrioTi,  irhich  h> 
The  uppermoat  atai  in  the  figure  Cowarda  the  Che  former  obwrvation  was  below  the  horizoiii 
righl  liand  ropresenla  the  pole-atai  io  ila  rela-  u  Qon  diatincllj  viailile  in  the  cut  aiid  aoutb- 
liie  diistaacu  and  poulion  to  the  Great  Bear,  eait;  and  the  alar  CaptUa  midwaj  between 
The  distance  between  the  two  pointed,  Duhha  the  horiion  and  tha  zenith.  Tbe  ataia  JUair 
and  Mciak,  ia  about  five  degree! ;  aud  tha  and  Lura,  wbich  were  before  nearly  MNUha 
diataiice  between  Dublie,  the  uppermoat  ot  have  deacended  more  than  half  way  towtrda 
the  pointer!,  and  the  pole-atar,  ia  about  twenty'  the  neitrm  horizon.  The  atar  Arctarut  ii 
ninedegrees;  ■olbatlbeapiicebetweeti  Dubh«  no  longer  liwble,  having  nink  beneath  tha 
and  the  pole4tar  ia  nearly  aii  tiniea  the  dia*  horiion;  and  mahy  atara  in  the  oaatem  qoa^ 
tance  between  the  two  polDtcn.  By  attending  Icr  of  Ate  heaiena,  which  were  formerly  on- 
to these  circurualauces,  the  distance  lictneea  seen,  now  make  their  appearanee  at  di&rent 
any  two  atara,  when  eipreoaed  indegrece.  may  elevations.  Ttke  atarsi^tbe  Givat  Bear,  pAr* 
be  nearly  asccrlained  by  the  eye.  Tbe  ail  ticularly  the  two  pointera,  which  were  fbniHirij 
•mall  itan  in  the  upper  pait  of  the  figure  to  the  west  of  the  north  point,  have  now 
represent  the  conatellation  Una  Minor,  or  pancd  to  tho  east  of  iL  At  twelve  o'clocfc, 
tha  LeiBBr  Bear,  of  which  the  pole-etar  forma  midnight,  their  poaition  may  ha  thna  nfire- 
the  tip  of  tha  taiL  They  resemble  the  con-  acnteJ. 
figUratioa  of  the  stars  in  the  Great  Bear,  only  v-     > 

fig-  1-  North. 


tbey  arc  on  •  smaller  scale,  and  in  ■ 
position.* 

Hiving  now  fixed  on  certain  itan 

in  the  heavcni  M  theyaniieBrabout  rii  inthe  .  _  .-    .,     ,  .,                       ,    , 

srening.  and  marked  thUr  relative  posifion^  *?"  "?  ?",*"'  "K^'  !°nch  lower.     Aboat 

kt  n.  ^e  another  view  of  the  rele-iia!  ranll  ^"^  °  '^\  "T"  ""^8  "J"  P?'"™  ">" 

•i  it  appesra  about  ten  oVlock  the  same  even-  'Plf "  ""''j  d"";.""  f^  ^e  polf^r.  vA 

hg,  or  the  firrt  clear  evening  afterward.     We  T^     '.r™" ."^i.'^"'' ^n*"?™" ■',.'?? 

^'  "  the   other  itnra  in  that  eonatoUatWo  WiU  hi 

•  InthaaeotaefTittana.ilMnbuntsrlssnpniaed  *een  hanging,  aa  it  were,  nearly  petpendicidw 

WI>*|daer.dnearl)'lR»£>nnrili]iiiltude,wlilcl>  I.  below  the m.     At  this  hour  the  Pleiadea,  or 

n  M^l!i(l»*hftw»'n  'rssl  l^M'the  InhVuit!  *'""  ""^  ""  "PI*"  ^  bsve  moved  twen^. 

(Maarpklladelptala.Ntwyfirk.Birtraid.  Bminn.  li<n>  degrrca  peet  the  tneridian  to  the  ncat,aDd 

Hsnirsil,  Midild,  Biuwi.  &c..  would  requlrg  lo  the  brilliant  conalellation  Oiion  will  be  sera 

K'Xta  iUv«"l«r.Vd"w'lI,'i».  a".m*^^  Dearly  dne  louth.     The  bri^t  stir  C^idl. 

aUawiMa  tai  ilH  elevaitntih  abnvt  iiiierl.  or  now  ^^.peara  neaHy  in  the  lenith,  Jt  point  di- 

JSiJl^  Vi!!' A^*  ""  '■"/'.^"k  '"  '""". ""■;'  "'*'?  ""  °^  >ifi»;  Lyra  ia  in  toe  horiuo, 

iSiwiirtVnf  J^"rt'«^  w'll  b."h!lV«  nearly  due  nonh,  and  Altair  has  daaeeiMM 

tsta  dSKrlkstf.  below  tbe  vaiteni  horiion.     At  sii   in   th* 
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»'-""1.  tbe  wren  ttmn  w!&  he  aeefi  in  tbo  Ibe  positioii  repmenleJ  on  tlis  lefl  it  J, 
vcM,  (Bihr  ■  ihoct  distanM  >b<m  tlte  horiiaii ;  neuly  atnight  tint  from  the  pole-itar,  wlucb 
and  all  the  other  bUts  to  Ihe  BftRvranl  of  them  ippeui  in  the  ontre.  Ki  honra  aftenrard, 
^riU  be  fbnnd  to  hsTc  uMile  a  conaulerable  pro-  or  M  twelve,  midnigbt,  it  will  appear  bekm 
p^  lowai^  the  went.  At  thia  hour  Ihe  tbe  pole,  in  (be  position  marked  B;  tt  aX 
■tan  of  lbs  Great  Bear  will  appear  near  the  neit  morning  it  will  appear  oppoaita  to  ila 
tipper  part  of  the  beaTeiu,  and  tbe  poiatera  finit  posilion',  ■■  Teprespnted  on  the  right  at 
MK  far  from  the  unilh.  Their  poailion  at  C ;  at  tweWe,  noon,  it  will  appear  abote  Hu 
JllB  Hate  it  riunm  in  the  toOxming  Ggme.  pale,  aa  iFpreaenled  at  D  \  but  in  thia  poaitian 
it  cannot  be  aeen  in  November,  or  during  At 
Fig-.  3.  winter  montbs,  aa  ibe  lUn  at  (bat  lime  of  lbs 

day  are  eclipaed  bj  the  light  of  (he  ran.     At 
MX  in  the  evening  it  again  Tetama  to  ila  foT' 
mei  poailion.    finch  are  the  general  appear- 
ance and  apparent  molioni  of  all  the  Mara  in 
the  noithem  bemiaphere,  within  fill j 'two  da- 
finea  of  tbe  pale,  to  a  npectator  iitnated  in 
'  north  latitude.     They  all  appear  to 
it.  in  the  eoorae  of  (wenty-fom 
a  point  which  ia  the  centre  of 
Uwir  motion,  near  to  which  ia  the  pole^tar. 
All  die  itara  within  thia  raogt  rwTer  wt,  but 
appear  to  describe  comidete  cirelea,  of  diOeient 
dnnenriotn,  aroorJ  the  pole  and  abate  tbe 
boriian.    When  the;  aie  in  tbe  lower  pan 
of  their  coarae,  or  beneath  the  pole,  diey  an. 
pear  to  tame  from  weat  to  eaM ;  but  when  in 
Hen  the  paanlert  ippeia  elented  a  great   iba  bigher  part  of  their  courae,  their  apparent 
way  oAooe  the  pote-atar,  wbereaa,  m  tbe  ob-    motion  ia  f^m  eaat  to  weat ;  and  ell  their  eir- 
•arratiaD  at  ni  in  the  etening,  tbe  whole  con-   eoita  are  compieled  in  exactly  the  aame  period 
•tellalian  appeared  &r  ielaiu  it     At  eigfat  m    of  time,  namely,  twenty-Cbree  hours,  fi^-Wl 
(be  moniiiq,  tbe  whole  of  the  eonatellation    minutee,  and  four  aecond& 
would  be  seen  neariy  orerhead.  were  the  stars        Let  oa  ncFW  conoder  the  appearancea  which 
then  TiAle ;  at  twelrcs  noon,  it  would  ^pear   preaeot  tbemsdm  in  [he  other  quarters  at 
lowaidathe  w«Bt,at  acoDBderableeletatioD;   tbe  keateiu.    If  we  tnm  our  eyes  a  fittle  to 
and  at  u  in  the  eremog  it  would  again  r»-   die  left  of  die  aontb,  near  to  that  point  of  the 
tim  to  it*  fonner  position,  a*  noted  in  our   compaas  called  Hmth^ontb-east,  and  obaerre  • 
ftral ohsemlian.    llie  fbUowing  Ggnre lepre-   Marnear  die  borimn,  such  aa  (he  star' fomA^ 
•entitbepoaitionof  IfraaJtfinor,or(heLe«ser    itouf,  in  the  Soathern  FiA,  it  will  appear  to 
Bear,  si  lonr  di&rent  perioda  dniint  twenty-   rise  to  a  tery  small  altitude  when  it  cornea  to 


hours,  aro' 


n»«. 


an,  only  abont  ail  degrees,  and  n 
about  fl*e  honra  it  will  set  near  the  point 
ioijlh«iuth- weat,  haaing  described  a  very  small 
arc  of  a  circle  above  tbe  hoiiion.  If  we  di- 
rect our  altention  to  the  xath-eaat,  and  ob- 
aerve  any  bri^t  star,  soch  ai  Siriaa,  or  tba 
Dog-star,  in  the  horizon,  it  wilt  make  a  larger 
drcnit  over  tlie  sontbem  dy,  and  will  remain 
about  nine  boon  atioie  the  boriian  be&re  it 
■ela  in  the  aotitb-weat  If  we  look  dne  eait, 
and  see  a  star,  sneh  as  Procyon  in  the  ron- 
stellalion  of  the  Leaser  Dog.  rtsing-,  it  will  n- 
main  sbont  twelve  honra  above  the  horizon, 
and  will  set  in  the  west  If  we  look  to  tba 
north-eaat,  and  perreiro  any  rtaia,  such  ta 
Ciufor  and  Po/iua,  beginning  to  appear,  they 
win  make  a  large  drcoil  round  (he  henren^ 
■nch  as  (be  ma  describes  in  tbe  month  of 
Jnne,  and,  after  the  period  of  about  eighteen 
hours,  win  set  in  the  north-west 

general  appearancM  and  A* 
la  of  the  heatena  wbkh  ps*- 
(347) 
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flent  themaelvei  when  viewed  from  our  north-  etar  that  appears  nearly  in  a  line  with  a  treo^ 

em  latitude.    Were  we  to  take  our  station  a  spire,  or  any  other  fixed  object,  and  in  ths 

near  the  Golf  of  Guinea,  in  the  island  of  Su-  course  of  a  few  minutes  its  motion  will  be 

matra,  or  Borneo,  in  the  GallLpago  Isles,  in  the  perceptible ;  or,  fix  a  common  telescope  upon 

city  of  Quito  in  South  America,  or  on  any  a  pedestal,  and  direct  it  to  any  star,  and  in 

other  point  of  the  globe  near  the  equator,  the  three  or,  four  minutes  it  will  be  seen  to  have 

motions  of  the  stars  would  appear  somewhat  passed  ont  of  the  field  of  view.    In  the  de- 

difierent    The  pole-star,  instc«d  of  being  at  scription  now  given,  I  have  spoken  of  the 

a  high  elevation,  as  in  our  latitude,  would  be  pole-star  as  if  it  were  actually  the  pole,  or 

in  the  horizon.   All  the  stars  would  appear  to  the  most  northerly  point  of  the  heavens.    But 

rise  and  set,  and  the  time  of  their  continuance  it  may  be  proper  to  state,  that  though  it  ii  Um 

above  the  horizon  would  be  precisely  the  same,  nearest  large  star  to  that  point,  it  is  not  aciuallj 

The  stars  which  rise  in  the  east  would  ascend  in  the  pole ;  it  is  somewhat  more  than  a  de- 

to  the  zenith,  and  pass  directly  overhead,  in  gree  and  a  half  from  the  polar  point,  and 

the  course  of  six  hours ;  and  in  another  six  revolves  around  that  point,  in  a  small  circle 

hours  they  would  descend  to  the  horizon,  and  every  twenty-four  hours.    This  motion  nmj 

Bet  in  the  western  point    The  stars  near  the  be  perceived  by  directing  a  telescope  of  a 

northern  and  southern  points  would  appear  to  moderate  magnifying  power  to  this  star,  and 

describe  small  semicircles  above  the  horizon  fixing  it  in  that  position,  when,  in  the  coune 

during  the  same  time,  and  their  motion  would  of  an  hour  or  two,  it  will  be  found  to  have 

i^pear  much  slower.  The  Great  Bear,  which  moved  beyond  the  field  of  view. 

never  sets  in  our  latitude,  would  be  above  the       All  the  observations  above  stated  (exoept- 

horizon  only  during  the  one  half  of  its  circuit  ing  those  supposed  to  have  been  made  at  tiie 

Many  stars  and  constellations  would  appear  equator,  and  in  southern  latitudes)  may  be 

hi  the  southern  quarter  of  the  sky  which  we  accomplished  in  the  course  of  two  or  three 

never  see  in  our  latitude.    Every  star  would  eveningSf  without   incurring  the  loss  of  a 

be  found  to  remain  exactly  twelve  hours  above  couple  of  hours ;  for  each  observation  may  be 

and  twelve  hours  below  the  horizon,  and  all  made  in  the  space  of  five  or  ten  minutes. 

the  visible  stars  in  the  firmament  might,  from  Every  inhabitant  of  the  globe  has  an  of^ior- 

such  a  position,  be  perceived  in  the  course  of  tunity,  if  he  choose,  of  observing  the  aspect 

a  year.    Were  we  to  take  our  station  in  the  of  the  heavens  in  the  manner  now  described, 

southern  hemisphere,  in  Valdivia,  Botany  Bay,  excepting,  perhaps,  those  who  live  in  dark 

or  Van  Diemen's  Land,  the  heavens  would  and  narrow  lanes,  in  large  cities,  where  the 

present  a  difierent  aspect  firom  any  of  those  sky  is  scarcely  visible ;  the  most  unnatural 

we  have  yet  contemplated*    The  north  pole-  sitnations  in  which  human  beings  can  be 

star,  the  Great  Bear,  and  other  neighbouring  placed,  and  which  ought  no  longer  to  remain 

constellations,  would  never  appear  above  the  as  the  abodes  of  men.    And  d^e  man  who 

horizon.    Many  of  the  stars  which  we  now  will  not  give  himself  the  trouble  of  making 

see  in  the  south  would  appear  in  the  north,  such  observations  on  the  starry  heavens  de- 

The  south  pole  would  appear  elevated  about  serves  to  remain  in  ignorance  of  the  most 

forty  degrees  above  the  horizon,  and  various  sublime  operations  of  the  Creator. 

clusters  of  stars  would  be  seen  revolving  round       Let  us  now  consider  what  is  the  conclusion 

it,  as  tbe  Great  Bear  and  other  constellations  we  ought  to  deduce  from  our    observations 

do  around  the  north  pole.    In  fine,  could  we  respecting  the  apparent  motion  of  the  heavensu 

take  our  station  at  ninety  degrees  of  north  All  the  phenomena  which  we  have  described, 

latitude,  or,  in  other  words,  at  the  north  pole  when  duly  considered  and  compared  together, 

of  the  world,  we  should  just  see  one  half  of  conspire  to  show  that  the  whole  celettial  vauit 

the  stars  of  heaven,  and  no  portion  of  the  performa  an  apparent  revolution  round  the 

o^Stax  half  would  ever  be  visible.    These  stars  earth,  carrying,  as  it  were,  all  the  stars  along 

would  appear  neither  to  rise  nor  set,  nor  yet  with  it,  in  the  space  of  twenty-four  hours. 

to  stand  still     They  would  appear  to  move  This  may  be  plainly  demonstrated  by  means 

round  th§  whole  heavens,  in  arcles  parallel  of  a  celestial  globe,  on  which  all  the  visible 

to  the  horizon,  every  twenty  four  hours ;  and  stare  are  depicted.    When  the  north  pole  is 

on  very  clear  evening  all  &e  stars  that  are  elevated  fifty-two  4egrees  above  the  northern 

ever  visible  in  that  hemisphere  may  be  seen,  horizon,  and  the  globe  turned  round  on  its 

The  stars,  however,  that  appear  in  a  certain  axis,  all  the  variety  of  phenomena  fbrmerfy 

direction  at  any  particular  hour  will  appear  described  may  be  clearly  perceived. 

at  the  same  elevation  in  the  opposite  direction       Here,  then,  we  have  presented  to  liew  a 

twelve  hours  afterward ;  and  during  nearly  scene  the  most  magnificent  and  sublime.    All 

six  months  no  stars  wUl  be  seen  in  the  sky.  the  bright  luminaries  ofthefirmanent  revolving 

The  apparent  motion  of  the  heavens  may  in  silent  grandeur  around  our  world ;  not  only 

at  any  time  be  perceived  by  fixing  on  any  the  stan  visible  to  the  unassisted  eye,  bat  afi 
(368)             --               ^                       ^  j^ 
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the  ten  duMMUidi  and  millliiiB  of  ttan  which  nules  in  breadth,  and  more  than  nx  hondnd 
die  tdeacope  has  enabled  ua  todeieiy  in  eveiy  tbonaand  miles  in  circumference,  revohring 
region  of  tiie  heavens,  for  they  all  seem  to  around  us  every  ten  houra,  at  the  rate  of  a 
partake  of  the  same  general  motion.    If  we  thousand  miles  in  a  minute,  and  sixty  thoosaad 
ooald  suppose  this  motion  to  be  reai,  it  would  miles  every  hour.  But  even  this  astonishingly 
convey  to  the  mind  the  most  magnificent  and  rapid  motion  would  afford  us  little  aadstanoe 
impressive  idea  which  could  possibly  be  formed  in  forming  our  conceptions,  as  it  bears  no  com- 
of  the  incomprehensible  energies  of  Omnipo-  parison  with  the  motions  to  which  we  have 
tenoe.    For  here  we  have  presented  to  view,  now  adverted.      It  becomes  those  person% 
not  oidy  ten  thousand  times  ten  thousands  of  therefore,  who  refuse  to  admit  the  motion  of 
inunense  globes,   fu  superior  to  the  whole  the  earth,  to  consider,  and  to  ponder  wilfa 
earth  in  magnitude,  hut  the  greater  part  of  attention,  the  only  oUier  alternative  which 
them  carried  round  in  their  revolutions  with  must  be  admitted,  namely,  that  all  the  bodies 
a  velocity  that  baffles  the  power  of  the  most  of  the  firmament  move  round  the  earth  every 
capacious  mind  to  conceive.    In  this  case,  day  with  such  amazmg  velocities  as  have  now 
there  would  be  millions  of  those  vast  lumina-  been  stated.    If  it  appear  wonderfiil  that  this 
ries,  which  behooved  to  move  at  the  rate  of  globe  of  the  land  and  water,  with  all  its  mighty 
■evenJ  thousands  of  millions  of  mUes  in  the  cities  and  vast  population,  moves  round  its 
Mpaee  of  a  sfcond  of  time.    For  in  proportion  axis  every  day  at  the  rate  of  a  thousand  miles 
to  the  distances  of  any  of  these  bodies  would  an  hour,  how  much  more  wonderful,  and  pas- 
be  the  rapidity  of  their  motions.    The  nearest  sing  all  comprehension,  that  myriads  of  huge 
atar  would  move  more  than  fourteen  hundred  globes  should  move  round  the  earth  in  the 
millions  of  miles  during  the  time  in  which  the  same  time  with  such  inconceivable  rapidity, 
pendulum  of  a  dock  moves  from  one  side  to  If  we  reject  the  motion  of  the  earth  because  it 
another;   but  there  are  thousands  of  stars  is  xncomprehenuble  and  contrary  to  all  our 
▼iaible  through  our  telescopes  at  least  a  hun-  preconceived  notions,  we  roust,  on  the  same 
died  times  more  distant,  and  whose  distance  ground,  likewise  reject  the  motion  of  the 
cannot  be  less  than  2,000,000,000,000,000,  or  heavens,  which  is  far  more  difficult  to  be  coii- 
two  thousand  billions  of  miles.    This  forms  ceived,  and  consequently  fail  into  downright 
the  radius,  or  half  diameter  of  a  circle  whose  dr-  skepticism,  and  reject  even  the  evidence  of  our 
ciunference  is  about  12,500,000,000,000,000,  senses  as  to  what  appears  in  the  economy  of 
or  twelve  thousand  five  hundred  billions  of  nature.    Such  views  and  considerations,  how- 
miles.    Around  this  drcumference,  therefore,  ever,  teach  us  that,  in  whatever  point  of  view 
the  star  behooved  to  move  eveiy  day.    In  a  we  contemplate  the  works  of  the  Almighty , 
sidereal  day  of  twenty-three  hours,  fifly-dz  particularly  the  scenery  of  the  heavens,  the 
minutes,  arid  four  seconds,  there  are  86,164  mind  is  irresistibly  inspired  with  sentiments 
•eoonds.    Divide  the  number  of  miles  in  the  of  admiration  and  wonder.    To  the  vulgar 
circumference  by  the  number  of  seconds  in  a  eye  as  well  as  to  the  philosophic,  **  the  heavens 
day,  and  the  quotient  will  be  somewhat  more  declare  the  glory  of  God."    Their  harmony 
tbixL  145,000,000,000,  or  one  hundred  and  and  order  evince  his  wisdom  and  intelligence; 
fixty-five    thousand    miUions,  which  is  the  and  the  numerous  bodies  they  contain,  and 
number  of  miles  that  such  a  star  would  move  the    astonishing  motions   they   exhiMt,  on 
in  the  space  of  a  second,  or  during  the  pnlsa^  whatever  hypothesis  they  are  contemplated, 
lion  of  an  artery,  were  the^  celestial  vault  to  demonstrate  both  to  the  savage  and  the  sage 
be  considered  as  really  in  motion ;  a  nte  of  the  existence  of  a  power  which  no  created 
notion  more  than  a  hundred  thousand  mU-  being  can  control. 
fioos  of  times  greater  than  tiiat  of  a  cannon  «  y,^^  ^^^  ^„„,„^  ^        , 
hall,  and  seven  hundred  thousand  tmies  more  The  wide,  the  wnnderftil  expanse ! 
vapkl  than  the  motion  of  ligbt  itaelfl  which  is  !;^t  each  bold  infidel  agree 
eonsidered  tiie  swiftest  motion  in  nature.  ^^'  ®^  ^  '*»«'«•  »"*"*»^°  **>  «'»•"*•• 

The  idea  of  such  astonishing  velodties  We  cannot,  however,  admit,  in  consistency 

eompletely  overpowera  the  human  imagine-  with  the  dictates  of  enlightened  reason,  that 

tkn,  and  is  absolutely  inconcdvable.    We  the  apparrat  diurnal  movements  of  the  stara 

peredve  no  objects  or  motions  connected  with  are  the  real  motions  with  which  these  bodies 

our  globe  that  can  assist  our  imagination  in  are  impelled.    For,  in  the  first  place,  aueh 

fonalng  any  definite  conceptions  on  this  sub-  motums  are  altogether  unneeeaBory  to  produce 

ject    The  swiftest  impulse  that  was  ever  tiie  efiect  intended,  namely,  the  alternate  tuo* 

given  to  a  eaimon  ball,  or  any  other  projectile,  cession  of  dsy  and  night  with  respect  to  our 

wiks  into  nothing  in  the  comparison.  Were  globe ;  and  we  know  that  the  Almighty  does 
we  transported  to  the  planet  Saturn,  and  nothing  in  vain,  but  employs  the  most  simple 
placed  on  its  equatorial  regions,  we  should  means  to  accomplish  the  most  astonishing  and 
Mold  a  atnpendoua  axdi,  Uiirty  thousand  important  enda.    The  suocassion  of  day  and 

X86^ 
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/ 
Biglit  can  be  •eeompliihed  by  a  ample  Totation  the  earth,  and  only  a  little  denser  than 
of  the  earth  from  weat  to  eatit  etery  twenty-  it  is  evident  thai  they  conkl  not  wiAatand 
foar  hours,  which  will  completely  acc4>unt  for  such  a  rapidity  of  motion,  which  would  in- 
the  apparent  motion  of  the  heavens,  in  the  stantly  shatter  their  oonstttation,  and  disaipato 
same  time,  from  east  to  west.  This  we  find  every  portion  of  their  substance  through  the 
to  be  the  case  with  Jupiter  and  Saturn,  which   voids  of  space. 

are  a  thousand  times  larger  than  the  earth,  as  4.  Because  there  is  no  known  instance  in  the 
well  as  with  the  other  planets,  which  have  a  universe  (if  that  to  which  we  are  now  advert 
rotation  round  their  axes,  some  in  ten  hours,  ing  be  excepted)  of  a  larger  body  revolving^ 
some  in  twenty'three,  and  some  in  ten  hours  around  a  smaller.  The  planet  Jupiter  does 
and  a  half;  and,  consequently,  from  the  sur-  not  revolve  around  his  satellites,  which  are  ft 
fiioes  of  these  bodies  the  heavens  will  appear  thousand  times  less  than  that  ponderous  globe» 
to  revolve  around  them  in  another  direction  but  they  all  revolve  around  him;  nor  does  the 
from  what  they  do  to  us,  and,  in  certain  in-  earth,  which  is  fifty  times  larger  than  the 
stances,  with  a  much  greater  degree  of  velocity,  moon,  revolve  around  that  nocturnal  luminary. 
We  must  therefi>re  conclude  that  our  motion  bat  she  regularly  revolves  about  the  earth,  as 
every  day  towards  the  east  causes  the  heavens  the  more  immediate  centre  oC  her  motion, 
to  appear  as  if  they  moved  towards  the  west;  The  sun  does  not  perform  his  revoIutioD 
just  as  the  trees  and  houses  on  the  aide  of  a  around  Venus  or  Mercury,  but  these  planets, 
narrow  river  appear  to  move  to  the  west  when  which  are  small,  compared  with  that  mighty 
we  are  sailing  down  its  current  in  a  steamboat  orb,  continually  revolve  about  him  as  the 
towards  the  easL  centre  of  their  motions.    Neither  on  earth  nor 

2.  Because  it  is  impossible  to  eoneeioe  that  in  the  heavens  is  there  an  instance  to  be  found 
so  many  bodies  of  different  magnitudes,  and  contrary  to  this  law,  which  appears  to  pervade 
at  diffmd  distances  from  tite  earth,  could  all  the  whole  system  of  universal  nature ;  but  if 
haoe  the  same  period  of  diurnal  revolution*  the  diurnal  revolution  of  the  stars  is  to  be  oon- 
The  sun  is  four  hundred  times  further  from  us  sidered  as  their  proper  motion,  then  the  whole 
than  the  moon,  and  is  sixty  millions  of  times  universe,  with  all  the  myriads  of  huge  globea 
laiger.  Saturn  and  Herschel  are  still  further  it  contains,  is  to  be  considered  as  daily  revolT« 
liom  the  earth;  the  comets  are  of  different  ing  around  an  inconaidemble  ball,  which, 
sixes,  and  traverse  the  heavens  in  all  directions  when  compared  with  these  lumuiaries,  is  only 
and  at  difierent  distances ;  the  fixed  stars  are  as  an  atom  to  the  sun,  or  as  the  smallest  parti* 
evidenUy  placed  at  difierent  distances  from  the  cle  of  vapour  to  the  vast  ocean, 
earth  and  from  each  other ;  yet  all  these  bodies  5.  The  apparent  motion  of  the  heavens 
have  exacdy  the  same  period  of  revolution,  cannot  be  admitted  as  real,  because  it  would 
even  to  a  single  moment,  if  the  heavens  re-  confound  all  our  ideas  of  the  inteUigenee  of 
volve  around  the  earth,  and  that,  too,  notwith-  the  Deity*  While  it  tended  to  exalt  our  con- 
standing  the  other  motions,  in  various  direc-  ceptions  of  his  omnipotence  to  the  highest 
tkms,  which  many  of  them  perform.  It  is,  pitch,  it  would  convey  to  us  a  most  unworthy 
therefore,  much  more  natural  and  reasonable  and  distorted  idea  of  his  wisdom*  Wisdom 
to  suppose  tiiat  the  earth  revolves  around  its  is  that  perfection  of  an  intelligent  agent  which 
axis,  since  this  circumstance  solves  all  the  enables  him  to  proportionate  one  thing  to  an- 
phenomena  and  removes  every  difficulty.  other,  and  to  devise  the  most  proper  means 

8.  Because  such  a  rate  of  motion  in  the  in  order  to  accomplish  important  cnifr.  We 
heaeenly  bodies,  if  it  could  be  supposed  to  ex-  infer  that  an  artist  is  a  wise  man  fi«m  the  na- 
ist,  would  soon  shatter  them  to  atoms.  Were  ture  of  his  workmanship,  and  the  methods  he 
a  ball  of  wood  to  be  projected  from  a  canon  at  employs  to  accomplish  hia  purposes.  We 
the  rate  of  a  thousand  miles  an  hour,  in  a  should  reckon  that  person  foolish  in  the  ez- 
few  momenta  it  would  be  reduced  to  splinters ;  treme  who  should  construct,  at  a  great  expense, 
and  hence  the  forage  and  other  soft  substances  a  huge  and  clumsy  piece  of  machinery  for 
projected  from  a  musket  or  a  piece  of  ordnance  carrying  round  a  grate,  and  the  wall  of  a 
are  instantiy  torn  to  pieces.  What,  then,  house  to  which  it  is  attached,  for  the  porpoae 
might  be  supposed  to  be  the  consequence,  were  of  roasting  a  small  fowl  placed  in  the  centre 
a  body  impelled  through  the  regions  of  space  of  its  motion,  instead  of  making  the  fowl 
with  a  velocity  of  a  hundred  and  forty  thou-  turn  round  its  different  sides  to  the  fire.  Wo 
aand  millions  of  miles  in  a  moment  of  time  t  should  consider  it  as  the  most  preposterous 
It  would  most  assuredly  reduce  to  atoms  the  project  that  was  ever  devised  were  a  oomm»> 
most  compact  bodies  in  the  univerM,  although  nity  to  attempt,  by  machinery,  to  make  a 
they  were  composed  of  substances  harder  than  town  and  its  harbour  move  forward  to  meel 
adamant  But  as  the  fixed  stars  appear  to  be  every  boat  and  small  vessel  that  entered  Has 
bodies  of  a  nature  somewhat  similar  to  the  river  on  which  it  was  situated,  instead  of  al« 
fiin»  and  as  the  son  is  much  less  dense  than  lowing  such  vehicles  to  move  onward  as  tfaev 
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i»  «t  |wi— PL    Qnt  none  of  these  ediemei  die  tgaI  motion  of  the  eerth,  whidi  eeniei  w 

WBold  be  half  eo  prapceteroQe  as  to  sappose  along  with  it  as  a  ship  carriee  ita  paeeengcii 

that  the  vaat  nniverse  moves  daUj  ronnd  an  along  the  sea.    With  regaid  to  motion,  il 

ineoDsideraUe  ball,  when  no  end  is  aoooni-  may  be  observed  that,  strictly  speaking,  we  do 

pGshed  by  sndi  a  levolution  bnt  what  may  be  not  perceive  any  motion  either  in  the  eaith  or 

cfledcd  in  the  most  ample  manner.    8uch  a  in  the  heavens.  When  we  look  at  a  star  with 

device,  therefore,  cannot  be  any  part  of  the  the  utmost  steadiness,  we  p^roeive  no  motion, 

arrangienientB  of  Infinite  Wisdom.    It  vrould  althoagfa  we  keep  our  eye  fixed  upon  it  ibr  a 

t«Bd  to  lessen  onr  ideas  of  the  mteSigenee  of  few  minntes ;  bat,  if  vre  maik  the  position 

that  adofkble   Being  who  is  "  wondezfiil  in  of  the  star  with  regard  to  a  tree  or  a  chimney 

eounseland  excellent  in  woridng,"  who  **  esia-  top,  and,  after  an  hour  or  two,  view  the  star 

falishied  the  world  by  his  wisdom,  and  stretched  Irorn  the  same  station,  we  ahall  find  that  it 

oat  the  heavens  by  his  nnderstanding,"  and  then  appears  in  a  different  direction.    Hence 

whose  wisdom  as  ftrezceb  that  of  man  as  the  we  infer  that  motion  has  taken  place;  but 

**  heavien  in  its  height  sniposses  the  earth."  vrhether  the  motion  be  in  the  star  or  in  the 

This  argument  alone  I  consider  as  demon-  persons  who  have  been  observing  it,  remains 

sirative  of  the  positiao  we  are  now  attempting  still  to  be  determined.  We  perceive  no  motion 

to  support  in  the  star  any  more  than  we  feel  the  motion 

Tbs  above  are  a  few  arguments  which,  of  the  earth.    All  that  we  perceive  is,  that 

when  properly  weighed,  ought  to  carry  con-  the  two  objects  have  changed  their  relative 

viction  to  the  mind  of  every  rational  inquirer,  positions ;  and,  therefore,  the  body  that  is 

that  the  general  motion  which  appears  in  the  really  in  motion  must  be  determined  by  such 

ilBiTy  heavens  ts  not  real,  but  is  caused  by  the  considerations  as  we  have  stated  above. 

rotation  of  the  earth  round  its  axis  every  day,       Besides  the  apparent  diurnal  revolution  of 

by  which  we  and  all  the  inhabitants  of  the  the  heavens,  there  is  another  apparent  motion 

globe  are  canied  round  in  a  regular  and  uni-  which  requires  to  be  considered.    It  is  well 

fiirm  motion  from  west  to  east    When  this  known  to  every  one  who  has  paid  the  least 

eonkdiision  is  admitted,  it  removes  every  diffi-  attention  to  this  subject,  that  we  do  not  per- 

colty  and  every  disproportion  which  at  first  ceive  the  same  clusters  of  stars  at  every  sea- 

appeai«d  in  the  motions  and  arrangements  son  of  the  year.    If,  for  example,  we  take  a 

of  the  celestial  orbs,  and  rednoes  the  system  view  of  the  stany  heavens  on  the  first  of  Oo- 

of  the  universe  to  a  scene  of  beauty,  harmony,  tober,  at  ten  o'clock  in  the  evening,  and 

end  order  worthy  of  the  infinite  wisdom  of  again,  at  the  same  hour,  on  the  first  of  April, 

Him  who  formed  the  plan  of  the  mighty  v^e  shall  find  that  the  clusters  of  stars  in  the 

ftbric,  and  who  settled  **  the  oniinances  of  southern  parte  of  the  heavens  are,  at  the  lat* 

heaven."     Instead,  than,  of  remaining  in  a  ter  period,  altogether  difilerent   from   those 

stale  of  abflolnte  rest,  as  we  are  at  first  apt  to  which  appeared  in  the  former ;  and  those 

imagfaM,  "we  are  transported  every  moment  which  are  in  the  neighbourhood  of  the  pole 

towards  that  east  vrith  a  motion  ten  times  more  will  appear  in  a  di&rent  position  in  April 

rapid  than  has  ever  been  efiected  bj  steam-  from  what  they  did  at  the  same  hour  in  the 

carriages  or  airballoons.    It  is  true,  we  do  month  of  October.    ,The  square  of  the  Great 

not  feel  this  motion,  because  it  is  smooth  and  Bear,  for  example,  will  appear  immediately 

aniferm,  and  is  never  interrupted.    The  earth  below  the  pole-star  in  October ;  whereas  in 

is  earned  forward  in  ita  course,not  like  a  ship  April  it  will  appear  as  fer  eAooe  it,  and  near 

b  die  midst  of  a  tempestuous  ocean,  but  to  the  zenith.    In  the  former  case,  the  two 

through  m.  smooth  ethereal  sea,  where  all  is  stars  called  Ae  Pointere  will  point  upward 

calm  and  serane,  and  where  no  commotions  to  to  the  pole,  in  the  latter  case  they  will  point 

dMinrii  its  motion  ever  arise.    Carried  along  dawnwardU    In  October  this  constellation  will 

with  a  velocity  which  is  common  to  every  appear  nearly  in  the  position  represented  in 

thing  arowid  us,  vre  are  in  a  state  somewhat  fig.  1  (p-  14) ;  in  Apnl  it  will  appear  neariy 

aioiiiar  to  that  of  a  person  in  a  ship  which  is  as  represented  in  fig.  3  (p.  15).    These  varia- 

sailing  with  repidity  in  a  smooth  current ;  he  tions  in  the  appearance  of  the  stars  lead  us 

feels  no  motion  except  when  a  large  wave  or  to  conclude  that  there  is  an  (apparent  annual 

^ther  body  happens  to  dash  against  the  vessel ;  motion  in  these  luminaries.  This  motion  may 

iS  feneaes  himself  at  rest,  whSe  the  shore,  the  be  observed,  if  we  take  notice,  for  a  few  days  or 

mildingB,  and  the  hills  appear  to  him  to  move;  weeks,  of  those  stare  which  are  situated  near 

M  the  smallness  of  the  vessel,  compared  the  path  of  the  sun.    When  we  see  a  bright 

with  Um  largeness  of  the  oljects  which  seem  star  near  the  western  horizon,  a  little  elevated 

l»  move,  convinces  him  that  the  motion  is  above  the  place  where  the  sun  went  down,  if 

sanBeded  srith  the  ship  in  which  he  sails :  we  continue  our  observation  we  shall  find  that 

md  on  similar  principles  we  infer  that  the  every  day  it  appean  less  elevated  at  the  same 

manat  motion  of  the  hevtens  is  esnsed  by  hour,  and  seems  to  be  gradually  «pproachnig 

4A  a  U  (sei) 


tW  CELESTIAL  SCENERY. 

to  the  point  of  tbe  heavens  in  whi^  the  ean  yetr  in  ooosequenoe  of  the  emnial  nioliiMi  ol 
Is  situated,  till,  in  the  course  of  a  week  or  the  earth.  But  this  subject  will  be  more  pap- 
two,  it  ceases  to  be  Yisible,  being  overpoweied  ticularlj  explained  in  the  sequeL 
by  tbe  superior  biightness  of  the  sun.  In  From  what  we  have  now  stated  in  relatiaii 
the  course  of  a  month  or  two  the-  same  star  to  the  apparent  motions  of  the  heavens,  we 
which  disappeared  in  the  west  will  be  seen  are  necenuily  led  to  oonceiTe  of  the  earth  aa 
rising  some  time  before  the  sun  in  the  east,  a  body,  placed,  ss  it  were,  in  the  midst  of  in- 
having  passed  fiom  the  eastern  side  of  the  finite  space,  and  surrounded  in  every  dlreo- 
sun  to  a  distance  considerably  westward  of  tion,  above,  below,  on  the  right  hand  and 
him.  The  stars  in  the  western  quarter  of  the  on  the  left,  with  the  luminaries  of  heaven, 
heavens  which  appeared  more  elevated  will  which  display  their  radiance  from  every  quar- 
be  found  gradually  to  approximate  to  the  sun,  ter  at  immeasurable  distances;  snd  that  its 
till  they  likewise  disappear ;  and  in  this  man-  annual  and  diurnal  motions  account  for  all 
ner  all  the  stars  of  heaven  seem  to  have  a  the  movements  which  appear  in  the  cdestial 
revolution,  distinct  from  their  diurnal,  from  sphere.  Hence  it  is  a  neoeesary  oondosion, 
cast  to  west,  which  is  accomplished  in  the  that  we  are  surrounded  at  all  times  with  a 
course  of  a  year.  host  of  stars,  in  the  daytime  as  well  as  in 

The  dif^rent  positions  of  the  Plaadea,  or  the  night,  although  they  are  then  imper- 
aeven  stars,  at  diiSerent  season*  of  the  year,  oeptible.  The  reason  why  they  are  invisible 
will  afford  every  observer  an  opportunity  of  during  the  day  is  obviously  that  thjeir  fiunter 
perceiving  this  motion.  About  the  middle  of  light  is  overpowered  by  the  more  vivid  spies- 
September  these  stars  will  be  seen,  about  dour  of  the  sun  and  the  reflective  power  of 
eight  o*clock  in  the  evening,  a  little  to  the  the  atmosphere.  But  although  they  are  then 
south  of  the  north«east  point  of  the  horizon ;  imperceptible  to  the  unassisted  eye,  they  can 
about  the  middle  of  January,  ai  the  eame  be  dirtinctly  perceived,  not  only  in  the  mom- 
hourf  they  will  be  seen  on  the  meridian,  or  ings  and  evenings,  but  even  at  noonday,  while 
due  south ;  on  the  first  of  March  they  will  be  the  sun  is  shining  bright,  by  means  of  tela* 
seen  half  way  between  the  zenith  and  the  scopes  adapted  to  an  equatorud  motion ;  and 
western  horizon;  about  the  middle  of  April  in  this  way  almost  every  star  visible  to  the 
they  will  appear  very  near  the  horizon ;  soon  naked  eye  at  night  can  be  pointed  out,  even 
afier  which  they  will  be  overpowered  by  the  smid  the  efiulgence  of  day,  when  it  ii  within 
adar  rays,  and  will  remain  invisible  for  nearly  the  boundary  of  our  hemisphere.  When  tbe 
two  months,  after  which  they  will  reappear  in  stars  which  appear  in  our  sky  at  night  have, 
the  east,  early  in  the  morning,  before  the  ruh  >in  consequence  of  the  rotation  of  the  earth, 
Ing  sun.  passed  from  our  view,  in  about  twelve  hours 

This  annual  motion  of  the  stars  evidently  afterward  tliey  will  make  their  appearance 
indicates  that  the  sun  has  an  apparent  mo-  nearly  in  the  same  manner  to  those  who  live 
tion  every  day  from  iveet  to  east,  contrary  to  on  the  opposite  side  of  the  globe ;  and  whan 
lus  apparent  diurnal  motion,  whidi  is  fiom  they  have  cheered  the  inhabitants  of  th 
east  to  west  This  apparent  motion  is  at  the  places  with  their  radiance,  they  will  again 
rate  of  nearly  a  degiru  e^etj  day,  a  space  turn  to  adorn  our  nocturnal  sky. 
nearly  equal  to  twice  the  sun's  apparent  On  the  whole,  the  starry  heaoene  present^ 
diameter.  In  this  way  the  «un  appears  to  de-  even  to  the  vulgar  eye,  a  scene  of  grandeur 
scribe  a  circle  around  tbe  whole  heavens,  from  and  magnijieence.  We  know  not  the  paiw 
west  to  east,  in  the  course  of  a  year.  This  ticular  Msbnation  of  each  of  those  luminooa 
apparent  motion  of  the  sun  is  caused  by  the  globes  which  emit  their  radiance  to  us  from 
annual  revolution  of  the  earth  around  the  afiu',  or  the  specific  ends  it  is  intended  to  sub- 
sun  as  the  centre  of  its  motion,  which  com-  serve  in  the  station  which  it  occupies,  though 
pletely  accounts  for  all  the  apparent  move-  we  cannot  doubt  that  all  of  them  answer  pur« 
ments  in  the  sun  and  stars  to  which  we  have  potes  in  the  Creator's  plan  wcNlhy  of  his  per* 
now  adverted.  If  we  place  a  candle  upon  a  fections  and  of  their  magnitude  and  grandeur; 
table  in  the  midst  of  a  room,  and  walk  round  but  we  are  certain  that  they  have,  at  least,  a 
it  in  a  circle,  and,  as  we  proceed,  mark  the  remote  relation  to  man,  as  weU  as  to  other 
different  parts  of  the  opposite  vralls  with  beings  &r  removed  from  us,  hi  the  decoration* 
which  the  candle  appears  coincident,  when  they  throw  around  his  earthly  mansion.  They 
we  have  completed  our  circle  the  candle  will  serve  as  a  glorious  ceiling  to  his  habitation- 
appear  to  have  made  a  revolution  round  the  Like  so  many  thousand  sparkling  lustrea,  they 
room.  If  the  walls  be  conceived  to  represent  are  hung  up  in  the  magnificent  canopy  which 
the  starry  heavens,  and  the  candle  the  sun,  it  covers  his  abode.  He  perceives  them  shining 
will  convey  a  rude  idea  of  the  apparent  mo-  and  glittering  on  every  hand,  and  tlie  daifc 
tion  of  the  sun,  and  the  different  clusters  of  azure  which  surrounds  them  contributes  t» 
stars  which  appear  at  different  seasons  of  the  augment  their  splendour.  The  variety  at 
(362) 
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Imlre  wbicb  appean  in  every  star,  irom  those  the  stara  had  been  created  eulely  for  the  nw 
of  the  sixth  magnitnde  to  those  of  the  first,  of  our  world,  while,  at  the  same  time,  they 
•nd  the  multifiurions  figures  of  the  diflerent  serve  to  diversify  the  nocturnal  sky  of  other 
eonstellations.  present  a  scene  as  diversified  as  planets,  and  to  diffuse  their  light  and  infiuenoa 
it  is  brilliaDt  What  are  all  the  decorations  over  ten  thousands  of  ott.eT  worlds  with 
of  a  Vaoxhall  Garden,  with  its  thousands  of  which  they  are  more  immediately  connected  ; 
variegated  lamps,  compared  with  ten  thou-  so  that,  in  diis  respect,  as  well  as  in  evciy 
■ands  of  suns,  diffusing  their  beams  over  our  other,  the  Almighty  produces  the  most  snb- 
bahitation  from  regions  of  space  immeasurably  lime  and  diversified  effects  by  means  the  most 
distant  1  A  mere  gewgaw  in  comparison;  simple  and  economical,  and  renders  e^ery 
and  yet  there  are  thousands  who  eagerlj  flock  part  of  the  univtrse  subservient  to  another, 
to  such  gaudy  shows  who  have  never  spent  and  to  the  good  of  the  whole. 
mn  hour  in  contemf^ting  the  glories  of  the  Before  proceeding  fiirther,  it  may  be  expedient 
firmament,  which  may  be  beheld  ''without  to  explain  the  measures  by  which  astrono- 
money  and  without  price.**  That  man  who  mers  estimate  the  apparent  distances  between 
has  never  looked  up  with  serious  attention  to  any  two  points  of  the  heavena.  Every  circle 
the  motions  and  arrangements  of  ihe  heavenly  is  supposed  to  be  divided  into  360  equal  parts. 
orbs  must  be  inspired  with  but  a  slender  de-  A  circle  which  surrounds  the  concavity  of  the 
gne  of  reverence  for  the  Almighty  Creator,  heavens,  as  that  which  surrounds  an  artificial 
and  devoid  of  taste  ^  enjoying  the  beautifiil  globe,  is  divided  into  the  same  number  of 
and  the  sublime.  parts.    The  number  360  is  entirely  arbitrary. 

The  stars  not  only  adorn  the  roof  of  our  and  any  other  number,  had  mathematicians 
aoblunary  mansion,  but  they  are  also  in  many  chosen,  might  have  been  fixed  upon :  and 
respects  useful  to  man.  Their  influences  hence  the  French,  in  their  measures  of  the 
are  placid  and  gentle.  Their  rays,  being  dis-  drcle,  divide  it  into  400  equal  parts  or  de- 
persed  through  spaces  so  vast  and  immense,  grees ;  each  degree  into  100  minutes,  and 
are  entirely  destitute  of  heat  by  the  time  they  each  minute  into  100  seconds.  The  reason 
arrive  at  our  abode;  so  that  we  enjoy  the  view  why  the  number  360  appears  to  have  been 
of  a  more  numerous  assemblage  of  luminous  selected  is,  that  this  number  may  be  divided 
globes  without  any  danger  of  their  destroying  into  halves,  quarters,  and  eighths,  without  a 
the  coobiess  of  the  night  or  the  quiet  of  our  fraction ;  and,  perhaps,  because  the. year  waai, 
repose.  They  serve  to  guide  the  traveller  in  former  times,  supposed  to  contain  about 
berth  by  sea  and  land ;  they  direct  the  naviga-  360  days.  Each  degree  is  divided  into  sixty 
tor  in  tracing  his  course  firom  one  continent  minutes,  each  minute  into  sixty  seconds,  each 
to  another  through  the  pathless  ocean.  They  second  into  sixty  thirds,  dec  Degrees  are 
aerve  ** for  signs  and  for  seasons,  and  for  days  marked  thus,  ^  ;  minute,^ ;  seconds, '' ;  thirds^ 
and  years.'*  They  direct  the  labours  of  the  "',  Thus  the  obliquity  of  the  ecliptic  for 
husbandman,  and  determine  the  return  and  January  Ist,  1836,  was  twenty-three  degrees^, 
conclusion  of  the  season.  They  serve  as  a  twenty-seven  minutes,  forty-two  seconds^ 
na^ifioent  **  timepiece'*  to  determine  the  tme  which  are  thus  expressed,  23^  37^  4^', 
length  of  tha  day  and  of  the  year,  and  to  It  may  not  be  improper  to  remark,  that 
mark  with  accuracy  all  their  subordinate  divi-  when  we  state  the  number  of  degrees  between 
siona  They  assist  us  in  our  commerce,  and  two  objects,  either  on  the  earth  or  in  the 
in  endeavouring  to  propagate  religion  among  heavens,  it  is  not  intented  to  express  the  real 
the  nations,  by  showing  us  our  path  to  every  distance,  but  only  the  relative  or  apparent 
region  of  (he  earth.  They  have  enabled  us  distance  of  the  objects.  Thus,  when  we  say 
to  measure  the  circumference  of  the  globe,  that  two  places  on  the  earth,  which  lie  direct- 
to  ascertain  the  density  of  the  materials  of  ly  north  and  south  of  each  other,  are  twenty 
which  it  is  composed,  and  to  determine  the  degrees  distant,  it  does  not  convey  an  idea  of 
exact  position  of  all  places  upon  its  sur&oe.  the  actual  cUstanee  of  these  places  from  each 
They  cheer  the  long  nights  of  several  months  other,  but  only  what  proportion  of  the  earth's 
in  the  polar  regions,  which  would  otherwise  circumference  intervenes  between  them.  If, 
be  overspread  with  impenetrable  darkness,  however,  we  know  the  number  of  yards  or 
Above  all,  they  open  a  prospect  into  the  re-  miles  contained  in  that  circumference,  or  in  a 
gions  of  other  vrorids,  and  tend  to  amplify  single  degree  of  it,  we  can  then  find  the  actual 
our  views  of  that  Almighty  Being  who  brought  di^jtence,  by  multiplying  the  number  of  de* 
tfiera  into  existence  by  his  power,  and  "  whose  grees  by  the  number  of  miles  in  a  degree, 
kuigdom  ruleth  over  alL**  In  these  arrange-  But  this  supposes  that  the  extent  of  a  degree 
ments  of  the  stars  in  reference  to  our  globe,  on  the  earth*s  surface  has  been  measured,  and 
tfa^  Divine  wisdom  and  goodness  may  be  the  number  of  yards  or  miles  it  contains  ascer- 
dearly  perceived.  We  enjoy  all  the  advan«  tained.  In  like  manner,  when  we  say  that 
tuea  to  which  we  have  alluded  as  much  as  if   tvro  stars  in  the  heavens  are  fifteen  d»<reea 
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from  each  other,  thu  inordy  expraMM  their  eastward  of  thcie  atais,  in  fourteen  degrae* ; 
Illative  position,  or  what  portion  of  a  great  that  the  distance  between  Castor  and  PoUux 
drcle  of  the  celestial  sphere  intervenes  between  is  five  degrees ;  and  the  distance  between  Bei» 
dieoi,  bat  determines  nothing  as  to  their  real  latrix  and  Bdtlguest^  the  stars  in  the  right 
distance,  which  is  far  surpassing  our  compre-  and  left  shoulder  of  Orion,  is  eight  degrees, 
henston.  The  real  magnitude  of  objects  or  Perhaps  the  most  definite  measure  for  a  com* 
spaces  in  the  heavens  depends  upon  their  di^  mon  observer  is  that  which  is  to  be  found  in 
tance.  Thus,  the  apparent  breadth  or  dtame-  the  three  stars  in  a  straight  line  which  form 
tor  of  the  moon  is  about  half  a  degree,  or  the  belt  of  Orion,  which  are  known  to  every 
nearly  thirty  two  minutes,  and  that  of  the  sun  one,  and  which  are  distinguished  in  England 
nearly  the  same ;  but  as  the  moon  is  much  by  the  name  of  the  T%rct  Kingt,  or  the  EU 
nearer  to  us  than  the  sun,  a  minute  of  a  and  Yard,  and  in  Scotland  by  **  The  Lady's 
degree  on  her  surface  is  equal  only  to  about  BIwandy  The  line  which  unites  these  three 
teven^  miles,  while  a  minute  on  the  sun's  stars  measures  exactly  three  degrees,  and,  ood- 
surfaoe  is  equal  to  more  than  28,000  miles,  sequently,  there  is  just  one  and  a  half  degree 
which  is  four  hundred  times  greater.  The  between  the  central  star  and  the  one  on  each 
greatest  apparent  diameter  6[  Saturn  is  twenty  side  of  it  By  applying  this  rule  or  yard  to 
seconds,  or  one  third  of  a  minute  the  greatest  any  of  the  spaces  of  the  firmament,  the  num- 
diameter  of  Venus  is  fifty-eight  seconds,  or  her  of  degrees  which  intervenes  between  any 
nearly  a  minute ;  but  as  Saturn  is  much  fiir-  two  objects  may  be  nearly  aeoertsined.  Orion 
ther  from  us  than  Venus,  his  real  diameter  is  is  the  most  striking  and  splendid  of  all  the 
79,000  miles,  while  that  of  Venus  is  only  constellations;  and  as  the  equator  runs  through 
7,700.  Before  the  real  diameter  of  any  ol>-  the  middle  of  it,  it  is  visible  firom  all  the  habit- 
ject  in  the  heavens  can  be  determined,  its  die-  able  parts  of  Uie  globe.  About  the  middle 
tance  must  be  first  ascertained.  of  January  it  is  nearly  due  south  at  nine 

Those  who  have  never  been  in  the  practice  oVlock  in  the  evening, 
ofapplyingangular  instruments  to  the  heavens  I  have  been  somewhat  particular  in  die 
may  aquire  a  tolerably  correct  idea  of  the  ex-  above  sketches  of  the  apparent  motions  and 
tent  of  space  which  is  expressed  by  any  num-  phenomena  of  tlie  heavens,  because  such  de» 
her  of  degrees  by  considering  that  the  apparent  scriptions  arc  seldom  or  never  given  in  element- 
diameters  of  the  sun  and  moon  are  about  kalf  ary  treatises ;  because  I  wish  every  lover  of 
a  degree ;  that  the  distance  between  the  two  the  science  of  astronomy  to  contemplate  with 
pointers  in  the  Great  Bear  is  about  five  de-  his  own  eyes  the  scenery  of  the  sky;  and  be* 
grees ;  that  the  distance  between  the  pole-star  cause  such  views  and  observations  of  the 
and  the  nearest  pointer  is  twenty-nine  degrees ;  general  aspect  of  the  heavens  are  necessary 
that  the  distance  between  the  Pleiades  and  in  order  to  understand  the  tme  system  of  tfa!t 
die  mddy  star  Aldebaranf  which  lies  to  the   universe. 


CHAPTER  n. 

On  the  general  arrangement  of  the  Planetary  System* 

Wbev  we  take  an  attentive  view  of  the  north  or  south,  or  to  the  west,  of  the  seven 

nocturnal  heavens  at  different  periods,  we  stars ;  and  the  same  may  be  nid,  with  two  or 

find  that  the  stars  never  shift  their  positions  three  exceptions,  in  regard  to  all  the  stars  hi 

with  respect  to  each  other.    The  stars,  for  the  heavens,  which  preserve  invariably  the 

instance,  that  form  the  constellation  of  Orion,  same  general  relations  to  each  other  firom  one 

preserve  the  same  relative  positions  to  each  year  and  century  to  another.    Hence  they 

other  every  succeeding  day,  and  month,  and  have  been  denominated  ^/Lem/tf/ors.  But  when 

year.    They  exhibit  the  same  general  figure  an  attentive  observer  surveys  the  heavens  with 

which  they  presented  in  the  days  of  our  minuteness,  he  will  occasionally  perceive  some 

lathers,  and  even  in  the  times  of  Amos  and  bodies  that  shift  tiieir  positions.    When  the 

of  Job.    We  never  see  the  three  stars  in  the  movements   of  these   bodies    are    carefiiOy 

belt;  which  Job  calls  <'the  bands  of  Orion,"  marked,  Uiey  will  be  found  to  direct  thenr 

move  nearer  to,  or  &rther  from,  each  other,  course  sometimes  to  the  east,  at  other  timae 

We  never  see  the  pointers  in  the  Great  Bear  to  the  west,  and  at  certain  times  to  remain  in 

directed  on  any  other  line  than  towards  the  a  fixed  position ;  but  on  the  whole,  their 

pole-etar,  nor  do  we  tee  AldAaran  to  the  motion  it  generally  firom  west  to  east.    Their 
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■MCioo  is  perceived  by  tbeir  appearing  iome-  for  tbe  servioe  of  whieh  H  was  deagned. 
times  on  one  side  of  a  star  and  sometimes  on  These  hea'vens  were  conceived  to  be  totidg 
■DOther.  They  appear  to  partake  of  the  ge-  otherwise  the  npper  ones  could  have  had  no 
neral  diurnal  motion  of  the  heavens^  and  rise  influence  on  the  lower  to  make  them  peribni 
and  eet^ith  the  stars  to  which  they  are  adja>  Aeir  daily  motion,  and  they  behooved  to  be 
cent  These  bodies  have  received  the  name  of  the  Jineat  crystal^  because  the  light  of  the 
of  pianeti,  that  is  wandering  stars;  and,  in-  starrcould  not  otherwise  penetnte  the  thick- 
deed,  were  their  real  motions  such  as  they  ness  of  these  arches  applied  one  over  another, 
appear  to  a  common  observer,  the  name  would  nor  reach  our  eyes.  Above  the  sphere  of  the 
be  exceedingly  appropriate.  For  tlieir  appar  filed  stars  were  placed  the  firat  and  second 
tent  motions  are  in  many  instances  exceed-  crystalline  heavens,  and  above  these  the  pri- 
hagjly  irregular ;  and,  were  they  delineated  on  mum  mobile,  which  carried  round  all  the 
paper,  or  attempted  to  be  exhibited  by  machi-  subordinate  spheres.  They  imagined  that  the 
nery,  they  would  appear  an  almost  inextricable  primum  mobik  was  circumscribed  by  the 
maze.  Ten  bodies  ot  this  description  have  empyreal  heaven,  of  a  cubic  form,  which  they 
been  di«covered  in  the  heavens,  five  of  which  supposed  to  be  the  blessed  abode  of  departed 
are  invisible  to  the  naked  eye,  and  can  only  souls.  Some  astronomers  were  ccmtented  with 
be  perceived  by  means  of  telescopes.  They  seven  or  eight  difierent  spheres,  while  others 
were,  of  course,  unknown  to  the  ancients,  imagined  no  less  than  seventy  of  them 
The  names  of  the  five  which  have  been  known  wrapped  up  one  within  another,  and  all  in 
in  all  ages  are,  Mercury,  Venus,  Mars,  Jupiter,  separate  motions.  They  no  sooner  discovered 
and  Saturn.  The  names  of  the  other  five,  some  new  motion  or  effect,  formerly  unknown, 
which  have  been  discovered  within  the  last  that  they  immediately  set  to  work  and  patched 
sixty  years,  are,  Vesta,  Juno,  Ceres,  Pallas,  up  a  new  sphere,  giving  it  such  motions  and 
and  Uranus,  or  HerscheL  directions  as  ware  deemed  requisite.    Cycles, 

It  waa  long  before  the  true  magnitudes  and  epicycles,   deferents,   centric    and    eccentric 

real  raotions  of  these  globes  were  fuHy  asccr-  dicles,    solid    spheres,   and   other   celestial 

tained.    Most  of  tbe  ancient  astronomers  sup-  machineiy,  were  all  employed  to  solve  the  in* 

poeed  that  the  earth  was  a  quiescent  body  in  tricate  motions  of  the  heavens,  which  seemed 

the  centre  of  the  universe,  and  that  the  planets  to  baffle  all  the  efibrts  of  human  ingenuity. 

reroIvKKi  around  it  in  80  many  different  heavens,  After  their  system  was  supposed  to  be  com* 

which  were  neariy  concentric,  and  raised  one  pleted,  now  anomalies  were  detected,  which 

above  another  in  a  certain  order.    The  first  or  required  new  pieces  of  machinery  to  be  applied 

lowest  sphere  was  the  Ma/n,  then  Mercury^  to  solve  appearances.    But  afiier  all  the  in- 

and,  next  in  order,  Venus,  the  Sun^  Mars,  genuity  displayed  in  their  patchings  and  re« 

Jupiter,  Saturn,  and  then  the  sphere  of  the  patchings,  the  celestial  spheres  could  never 

fixed  stars.    They  found  it  no  easy  matter  to  be  got  to  move  onward  in  harmony,  and 

leeoncile  the  daily  motion,  which  carries  the  in  accordance  with  the  phenomena  of  the 

atars  fiom  east  to  west,  with  another  peculiar  heavens.^ 

and  sbw  motion,  which  carries  them  round  It  frould  be  no  easy  task  to  describe  how 

the  poles  of  the  ecliptic,  and  from  west  to  east,  their  epicycles  could  be  made  to  move  through 

intheperiodof  25,000  years;  and,  at  the  same  the  thick  crusts  of  crystal  of  which  th^ 

tiine,  with  a  third  motion,  which  carries  them  spheres  were  made.    They,  however,  found 

along  from  east  to  west  in  a  year,  around  the  some  means  or  other  to  extricate  themselves 

poles  of  the  ecliptic    They  were  no  less  at  a  from  every  difficulty,  as  they  always   had 

loss  how  to  reconcile  the  annual  and  daify  recourse  to  geometrical  lines,  which  never 

motions  of  the  sun,  which  are  directly  contrary  found  any  obstacle  to  their  passage  on  paper. 

to  eaeh  other.    An  additional  difficulty  was  To  make  all  the  pieces  of  their  machinery 

firand  in  the  partieular  course  pursued  by  each  move  with  as  much  smoothness  and  as  little 

individual  planet.    It.required  no  little  inge-  inconsistency  as  possible,  they  were  forced  to 

anity  to  invent  celestial  machinery  to  account  delineate  certain  fiirrows,  or  to  notch  on  the 

Sor  all  the  variety  of  motions  which  appeared  arches  certain  grooves,  in  which  they  jointed 

among  the  heavenly  orbs.    After  the  first  and  made  the  tenons  and  mortises  of  their 

mtolfilcs,  or  powers  of  motion,  they  placed  epicycles  to  slide.    All  this  celestial  joiner's 

some  very  large   heavens  of  solid  crystal,  work,  to  which  succeeding  astronomers  added 

which,  by  rolling  one  over  another,  and  by  a  several  pieces  to  produce  balancings,  or  per- 

omtual  and  violent  clashing,  communicated  petnal  goings  backward  and  forward,  had  no 

la  each  other  the  universal  motion  received  other  tendency  than  to  conceal  the  sublime 

fiom  the  primum  mMk,  or  first  mover;  and  beautiful  simplicity  of  nature,  and  to  pre- 

.while,  by  a  contrary  motion,  they  reasted  this  vent  mankind,  for  many  ages,  from  recognizing 

feneial  impression,  and,  by  degrees,  carried  the  true  system  of  the  world.    With  all  theb 

ly,  «adi  afier  its  own  manner,  the  planet  •  a—  La  Ptachs's  '*  SpMtscIs  ds  U  Acinrt.** 
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cambroat  and  complicAted  msdiineij,  they  chnich  by  his  molfaei's  hrodMr,  vrho  wm 

newer  could  account  for  the  motioni  and  other  bishop  of  that  pkoe.    His  attention  wae  earij 

phenomena  of  Mercury  and  Venus,  and  the  directed  to  the  sdenoes  of  mathematics  and 

different    apparent    magnitudes    which    the  astrononqr*    Having  travelled  into  Italy  Sat 

planets  present  in  different   parts  of  their  the  purpose  of  enlarging  his  knowledge  on 

orbits.    Without  admitting  the  motion  of  the  such  subjects,  he  remained   some   time  st 

earth,  it  would  surpass  the  wisdom  of  an  Belogna  with  Dominicus  Maria,  an  eminent 

angel,  on  any  rational  principles,  to  solve  the  professor  of  astronomy,  and  afterward  went 

phenomena  of  the  heavens.    Tfais  is  the  sys-  to  Some,  where  he  soon  acquired  so  great  a 

tem  which  has  been  denominated  the  Ptoife*  reputation  that  he  was  chosen  professor  of 

mate,  from  Ptolemy,  an  astronomer  in  Egypt,  mathematics,  which  he  taught  for  a  long  tiois 

who  first  gave  a  particular  explanation  of  its  with  great  applause.    At  the  same  tine  hs 

details;  but  it  is  understood  to  have  been  was  unwearied  in  making  celestial  obeerrv 

received  by  the  ancient  Greek  philosophers,  tions.     Returning  to  his  own  country,  he 

except  the  Pythagoreans.    It  was  supported  began  to  apply  his  vast  knowledge  in  mslh^ 

by  Aristotle,  who  wrote  against  the  motioii  matics  to  correct  the  system  of  astrouomy 

of  the  earth ;  and  as  the  authority  of  this  which  then  prevailed.    Having  applied  him- 

philosopher  was  thought  sufficient  to  establuih  aelf  with  amdnity  to  the  study  of  the  heavens, 

the  opinion  of  the  earth  being  a  quiescent  he  soon  perceived  that  the  hypothesis  of  the 

body,  it  was  generally  received  by  the  learned  ancient  astronomers  was  conformsUe  neither 

in  Europe  till  the  sixteenth  century,  or  a  little  to  harmony,  uniformity,  nor  reason.    With  a 

after  the  period  of  the  Reformation.    This  is  bold  independent  spirit,  and  a  daring  hand, 

the  system  to  which  almost  all  our  theological  be  dashed  the  crystalline  spheres  of  Ptolemy 

writers,  even  of  the  seventeenth  .centory,  uni-  to  pieces,  swept  away  his  cycles,  epicydei^ 

formly  refer,  when  alluding  to  the  heavenly  and  deferents,  stopped  the  rapid  whirl  of  the 

bodies  and  to  the  general  frame  of  the  world ;  primum  mobile,  fixed  the  sun  in  the  centre 

and,  in  consequence  of  admitting  so  absurd  of  the  pUnetary  orbs,  removed  the  earth  from 

and  untenable  a  theory,  their  reflections  and  its  quiescent  state,  and  set  it  in  motion  through 

remarks  in  reference  to  the  objects  of  the  the  ethereal  void  along  with  the  other  plan^ 

visible  world,  and  many  of  their  comments  and  thus  introduced  simplicity  and  harmony 

on  scripture,  are  frequently  injudicious  and  into  the  system  of  the  universe.    But  such  a 

puerile,  and,  in  many  instances,  worse  than  bold  attack  on  ancient  systems^  which  had 

useless.    That  such  a  clumsy  and  bungling  been  so  long  venerated,  could  not  be  made 

system  was  so  long  in  vogue,  is  a  disgrace  to  without  danger.    Even  the  learned  set  them- 

^e  ages  in  which  it  prevailed,  and  shows  that  selves  in  opposition  to  such  bold  innovations 

even  the  learned  were  more  prone  to  frame  in  philosophy ;  the  vulgar  considered  such 

h3rpotheses  and  to  submit  to  the  authority  of  doctrines  as  diimeras,  contrary  to  the  evidence 

Aristotle,  than  to  follow  the  path  of  observap  of  their  tenses,  and  allied  tq  the  ravings  of  a 

tion,  and  to  contemplate  with  their  own  eyes  maniac ;  and  the  church  thundered  its  anathe- 

the  phenomena  of  the  universe.    To  suppose  mas  against  all  such  opinions  as  moat  dsn- 

that  the  Architect  of  nature  was  the  author  gerous  heresies.    When  only  about  thirty-five 

of  such  a  complex  and  clumsy  piece  of  ma-  years  of  age,  Copernicus  wrote  his  book  "  On 

chinery  vras  little  short  of  a  libel  on  his  per-  the  Revolution  of  the  Celestial  Orbs;"  bat, 

fections,  and'  a  virtual  denial  of  bis  infinite  fearing  the  obloquy  and  persecutioii  to  which 

wisdom  and  intelligence.  his  opinions  might  expose  him,  he  withheld 

«/>Kv         .It.  ...  ^     -  ^  publication,  and  communicated  his  views 

"Oh  how  unlike  the  complez  works  of  man,  «„!„  in  •  f^^  fi^^Am     v^,  ««v  ♦!,-«  *i.:w» 

Heaven's  easy,  artless,  nneneumber'd  plan!"  ®"'y  **l  '  ^^^  ""«"?• ,  '^^^  more  than  fliu^ 

years  be  postponed  the  publishmg  of  this 
From  this  brief  sketch  of  the  Ptolemaic  sys-  celebrated  work,  in  which  his  system  is  de- 
tem,  we  may  learn  into  how  many  absurdities  monstrated ;  and  it  was  with  the  utmost  diffi- 
we  involve  ourselves  by  the  denial  of  a  single  culty,  even  in  the  hitter  part  of  his  life,  that 
important  feet  and  the  admission  of  a  single  he  could  be  prevailed  upon  to  usher  it  into 
felse  principle;  and  the  importance  of  sub-  the  world.  Overcome,  at  length,  by  the  in- 
stantiating every  fact  and  proving  every  prin-  portunity  of  his  friends,  he  put  the  work  in 
dple  in  all  our  investigations  of  the  system  order,  and  dedicated  it  to  Pope  Paul  III.;  in 
of  nature  and  the  order  of  the  universe.  which  dedication,  not  to  shock  received  pre- 
The  first  among  the  modems  who  had  the  judices,  he  presented  his  system  under  the 
boldness  to  assail  the  ancient  system  which  form  of  a  hypothesis.  <*  Astronomers,"  ssid 
had  so  long  prevailed  was  the  femous  JV«»-  he,  "being  permitted  to  imagine  cirdcs  to 
laua  Copemtetu,  who  was  bom  at  Thom,  in  explain  the  motion  of  the  stars,  I  thought 
Polish  Prassia,  in  1472,  and  died  at  Worms,  myself  equally  entitled  to  examme  if  the  sup- 

wh^re  he  had  been  made  a  canon  of  the  position  of  the  motion  of  the  earth  woaU 
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mder  the  theoiy  of  these  appeannoes  more  and  aoine  of  the  aignmeiitfl  by  which  k  li 

cxaet  and  aimple."    The  work  was  printed  at  supported. 

Nmemberg  at  the  expense  of  his  friends,  who       In  this  system  the  stin  is  considered  m 
wrote  a  preisice  to  it,  in  order  15  palliate,  as  placed  near  the  centre.    Around  this  central 
much  as  possible,  so  extraordinary  an  innova-  luminaiy  the  planets  perform  their  revolutions 
tko.    But  its  immortal  author  did  not  live  in  the  following  order: — First,  the  planet 
to  behold  the  success  of  his  work.    He  was  Mercury,  at  the  distance  from  the  sun's  centre 
attacknl  by  a  bloody  flux,  which  was  sue-  of  about  37  millions  of  miles.    Next  to  Mer- 
eeeded  by  a  palsy  in  his  left  side ;  and  only  cury  is  Venus,  distinguished  by  the  name  of 
a  few  houra  before  he  breathed  lUs  last  he  the  morning  and  evening  star,  at  the  distance 
received  a  copy  of  his  work,  which  had  been  of  31  millions  of  miles  from  the  orbit  of  Mer* 
sent  him  by  one  of  his  scientific  friends.    But  cury,  and  68  millions  from  the  sun.    The 
he  had  then  other  cases  upon  his  mind,  and  Earth  is  considered  as  the  planet  next  in 
composedly  resigned  his  soul  to  God  on  the  order,  which  revolves  at  the  distance  of  96 
23d  of  May,  1543,  in  the  seventy-first  year  millions  of  miles  from  the  sun,  and  27  millions 
of  his  age.    His  remains  were  dieposited  in  from  the  orbit  of  Venus.    Farther  from  the 
the  cathedral  of  Frsuenberg;  and  spheres  cut  sun  than  the  Earth  is  the  planet  Mara,  which 
in  relief  on  his  tomb  were  the  only  epitaph  is  145  millions  of  miles  from  the  sun,  and  50 
that  recorded  his  labours.    Not  many  yeare  millions  beyond  the  <9bit  of  the  Earth.    Next 
ago  his  bones  were  wantonly  canied  off  to  to  the  orbit  of  Man  are  four  small  planetary 
gratify  the  impious  cariosity  of  two  Polish  bodies,  sometimes  named  Asteroids,  whidh 
travelleiB.*  were  discovered  at  diflerent  times  about  the 
The  system  broached  by  Copernicus,  not-  beginning  of  the  present  century.    They  ai» 
withstanding  much  opposition,  soon  made  its  named  Vesta,  Juno,  Ceres,  and  Pallas.    Of 
way  among  the  learned  in  Europe.    It  was  these,  the  first  in  order  from  the  sun  is  Vesla, 
afterwards  powerfully  supported  by  the  ob-  at  the  distance  of  226  millions  of  miles ;  the 
servations  and  reasonings  of  Galileo,  Kepler,  next,  Juno,  at  the  distance  of  253  nullions. 
Halley,  Newton,  La  Place,  and  other  cele-  Ceres,  at  260  millions;  and  Pallas,  at  266 
brated  philosophers,  and  now  rests  on  a  foun-  miltions  of  miles.    The  planet  Jupiter  is  the 
dation  firm  and  immutable  as  the  laws  of  the  next  in  order,  and  performs  its  revolution  in 
universe.     The  introduction  of  this  system  an  orbit  495  millions  of  miles  firom  the  sun, 
may  be  considered  an  era  as  important  in  and  400  from  the  orbit  of  the  earth.    Saturn 
philosophy  as  that  of  the  Reformation  was  in  is  nearly  double  the  distance  of  Jupiter  from 
politics  and  religion.    It  had  even  a  bearing  the  sun,  being  distant  fiom  that  orb  above  900 
upon  the  progress  of  religion  itself  and  upon  millions  of  mUes.    The  most  distant  planet  in 
the  views  we  ought  to  take  of  the  character  the  system  which  has  yet  been  discovered  is 
and  operations  of  the  great  Creator.    It  paved  Uranus,  or  Herschel,  which  is  removed  fipom 
the  way  for  a  rational  contemplation  of  his  the  sun  at  more  than  double  the  distance  of 
works,  and  for  all  those  brilliant  discoveries  in  Saturn ;  namely,  above  1800  millions  of  miles, 
the  celestial  regions  which  have  expanded  our  The  orbit  of  this  planet  includes  the  orbits  of 
riews  of  his  adorable  perfections,  and  of  the  the  whole  of  the  bodies  of  the  solar  system 
boundless  extent  of  his  universal  empire.    It  that  have  hitherto  been  discovered,  and  is 
was  promulgated  nearly  at  the  same  period  eleven  thousand  three  hundred  millions  of 
when  the«operstitions  of  the  dark  ages  were  miles  in  circumference,  and  three  thousand 
beginning  to  be  dissipated ;  when  the  power  six  hundred  millions  in  diameter.    To  move 
of  the  Romish  church  had  lost  its  ascendency ;  round  this  circumference  at  the  rate  of  thirty 
when  the  art  of  printing  had  begun  to  illumi-  miles  every  hour  would  require  above  forty- 
Bate  the  world ;  when  the  mariner's  compass  two  thousand  nine  hundred  years.    Such  is 
was  applied  to  the  art  of  navigation ;  when  the  order,  and  such  are  the  ample  dimensions 
the  western    continent  was    discovered    by  of  that  system  of  which  we  form  a  part ;  and 
Columbus ;  and  when  knowledge  was  begin-  yet  it  is  but  a  mere  speck  in  the  map  of  the 
Ding  to  diffuse  its  benign  influence  over  the  universe.     The  following  diagram  exhibits 
nations ;  and,  therefore,  it  may  be  considered  the  order  of  the  planets  in  the  solar  system, 
as  connected  with  that  series  of  events  which       In  the  following  figure  the  small  central  star 
are  destined,  in  the  moral  government  of  God,  represents  the  sun,  and  the  circles  represent  the 
to  enlighten  and  renovate  the  world.  orbits  of  Mercury,  Venus,  the  Earth,  Man» 

I  ihall  now  proceed  to  consider  the  arrange-  Vesta,  Juno,  Ceres,  Pallas,  Jupiter,  Saturn, 

Ment  of  the  planetary  or  Copemican  system,  and  Uranus,  in  the  order  here  enumerated. 

•  A  fiic-*fwul$  of  one  of  th«  Ifltiirs  of  Copernicus  The  orbits  of  the  new  planets,  Vesta,  Juno,  Ce« 

Bay  be  seen  In  Ko.  IX.  of  the  **  Edinburgh  Philo-  res,  and  Pallas,  are  represented  as  crossing  each 

5r^t!r:ir;h^V.;2V.iS"r5l"!ff':r'S2  o«.er  -th^do  m  n-tu™;  and  »h« porti* 
Jouraalfor  July,  18X11  <»  ^  «>ns  «lhpoe  which  crosses  the  orbits  of 
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tmt  with  other  ]duieta,  ue,  1.  It  u  vimt 
timpU  and  agneabk  to  (Ac  gmend  ammge- 
mmla  of  the  Crtalor  ih*t  mch  lo  aider 
M  we  have  now  itated  ■houLd  exiit  in  the 
planeloiy  ajstcm.  For,  by  the  molioD  of  the 
earth,  «lt  the  phr^namena  of  the  boTcni  *re 
reulved  uid  complctel;  accounted  for,  which 
they  cannot  be  on  any  other  ■jalem,  without 
the  BUppoailion  of  clum«]r  and  comi^ei  machi- 
neij  ani!  motions  ailogethei  repugnant  to  re*- 
■on  and  to  what  we  know  of  ^e  other  opera- 
tiang  of  the  all  wise  Creator.  Besiilei.  it  ia 
coolrojy  to  (he  first  rule  laid  down  in  philoao- 
ph; — "That  more  caiuea  of  natural  thinga 
are  not  to  be  admitted  than  aie  both  true  and 
BufTicient  to  eiplain  the  pheDonkena."  But 
the  Ptolemaic,  or  vulgar  ^atem  of  the  world, 
■wuiDea  the  existence  <k  &cta  which  can 
IMTer  be  ertabliBbed,  and  introducea  combroui 
and  eompticaled  motion*  which  are  quite  un- 
necefsar^  for  eipliining  the  phenomena. 
2.  Becsoae  it  u  tnore  raiiimaltn  luppoie  thai 
the  earth  mmia  aboiU  the  ™ti,  than  thai  Ike 
huge  mtutte  of  the  planett,  aome  of  which 
are  a  thousand  limea  larger  than  our  globe — 
or  that  the  rtupeDdoaa  body  of  the  ann,  which 
'  la  thirtMn  hundred  thoumnd  times  greater — 
^ould  pafarm  a  recolution  around  to  eom- 
paraHvely  imaU  a  globe  ai  the  tartk.  To 
■uppoae  the  contrary,  would  be  repugnant  to 
■U  the  laws  or  motion  tfaal  are  known  to  ci- 
iit  in  the  unitcrae.  We  might  u  well  ei- 
pect  that  a  aling,  which  containa  a  millitoae 
in  it,  maybe  faitcncdto  a  pebble,  andcontiane 
tta  motion  about  that  pebble  trithout  remoiing 
\  aa  that  the  ann  can  reTolTO  about  ttte  eaith 


■11  the  planed  n , 
ofacmnet.  Thti  prtjparfiatial  £»- 
tencei  and  ma^mfui&i  of  the  ptaneta 
an  reprmiited    in   a    (ubaeqncM 

I  (hall  now  proceed  to  o9er  a  few 
atgnmenls  or  demonatrationi  of  Ibo 
CniAt  of  the  aolar  ayslem,  aa  fint 
projioaed  hy  Copenucua,  and  now 
received  by  all  aatronomm.  I  ahall 
Brat  atata  those  which  may  be  called 
preaumptive  argumenla,  or  which 
amount  to  a  high  degree  of  proba- 
bility, and  then  briefty  illortraH 
tfaoH  which  I  eoniider  a  deoMD- 
atralite.  Hannif  already  ende» 
voored  to  prove  the  diurnal  rotatioM 
ft  the  earth,  1  ahall  corwider  that 
pnnt  aa  aetlled,  and  confine  myael^ 
at  preaent,  to  the  eoiuideration  at 
th«  .earth's  onnttal  rembdim,  and 
(he  phenomena  of  the  planeta  wfaidi 
nauk  from  (fala  motion. 

The  [HcanmptiTe  argiusenia  (hal 
the  earth  ■■  a  planetary  body,  and 
lerolvca  mmd  the  nn  in  coa>- 
whila  the  earth  continiua  immovable  in  Iha 
centre  of  that  motion. 

3.  It  WBB  a  law  discovered  by  Kepler,  ly 
which  all  the  planets,  lolh  primary  and  ao- 
condary,  are  rcgulateil,  "That  the  squares  of 
the  periodic  limci  of  the  planets'  rcvalDtion* 
are  as  the  cubes  of  their  diatance* ;"'  but,  if 
the  sun  move  around  the  earth,  that  law, 
which  is  establiabed  on  the  most  accurate  ot^ 
serrations,  ia  completely  destroyed,  and  tb* 
groersl  order  and  symmetry  of  the  «y*tem  of 
nature  are  >niriiiged  upon  and  inlenaptad. 
For,  accoiding  to  that  law,  the  nm  wonld  be 
BO  far  from  revolving  about  the  earth  in  S6S 
days,  that  it  would  reqnire  no  les  than  689 
yearB  to  accomplish  ooe  revolution,  ■■  wiH 
appear  from  the  following  calculation;  The 
moon  revolves  round  the  earth  in  twen^-sevoi 
days  ^ghl  houra,  at  the  distance  of  340,600 
miles ;  the  aun  ia  placed  at  the  diatance  of 
Bfi,0O0,00O  miles.  The  period  of  the  rendB- 
tion  of  any  body  revolving  at  that  diatanea 
will  be  found,  according  to  the  law  now  stated, 
by  the  following  proportion :  Aa  the  cube  of 
the  moon's  distance :  is  to  the  cube  of  the 
sun's  distance  :  :  so  is  the  square  of  the 
(noon's  period  :  to  thn  square  of  the  period  id 
any  body  moving  about  the  earth  at  the  dia- 
tance  of  the  sun.    Now,  (he  cube  of  &» 
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Boon's  diatanoo,  240,<KM),  is  13,624,000,000  the  operations  of  nature  and  the  system  of  the 

000,000 ;  the  cube  of  the  sun's  distance,  95,  universe. 

O00,000,is  857,375,000,000,000,000,000,000.  There  is  no  more  difficulty  iu  conceiTii^ 
The  square  of  the  moon's  periodical  time,  the  earth  to  move  than  that  it  should  remain 
twenty-seven  days  eight  hours,  is  747,  which,  quiescent  in  the  same  place.  For  if  the  earth 
multiplied  by  the  cube  of  the  son's  distance,  remain  at  rest  in  the  centre  of  the  system,  it 
and  divided  by  the  cube  of  the  moon's  distance,  is  supported  upon  nothing,  in  the  midst  of 
is  46,329.508,463,  the  square  root  of  which  infinite  space,  by  the  power  of  Omnipotence: 
is  215,242  days,  or  589  years  and  257  days,  and  we  have  as  little  conception  bow  a  ponde- 
This  calculation  is  of  itself  sufficient  to  deter-  rous  globe  of  the  size  of  the  earth  should  re- 
mine  the  point  in  question,  for  there  is  no  ex-  main  suspended  upon  nothings  as  that^  it 
oeption  known  to  the  law  we  have  stated,  should  move  through  the  voids  of  space  with 
Besides^  did  the  sun  observe  this  universal  a  velocity  of  sixty-eight  thousand  miles  an 
law,  and  yet  revolve  in  365  days,  his  distance  hoar.  The  Power  that  is  able  to  suspend  it 
ought  to  be  only  about  1,351,000  miles,  in  empty  space  can  as  easily  make  it  fly 
-whereas  it  can  be  shown  that  it  is  about  95,  through  the  ethereal  regions,  as  is  the  case 
000,000.  For,  as  the  square  of  the  moon's  with  Jupiter  and  Saturn,  which  are  globes  a 
period,  747 :  is  tc  tlie  square  of  the  sun's,  365  thousand  times  larger ;  and  such  a  motion  is 
X365«- 133,225 : :  so  is  the  cube  of  the  necessary  in  order  to  display  the  harmony  and 
moon's  distance  from  the  earth  13,824,000,  proportion  of  the  Creator's  works,  and  to  vin- 
QOOfiOOJUQQ  :  to  2,465,465,050,240,963,855,  dicate  bta  all-perfect  wisdom  and  intelligence. 
the  cube  root  of  which  is  1,351,295^  or  one  It  is  even  no  more  difficult  to  conceive  such  a 
million,  three  hundred  and  fifiy-one  thousand,  motion  than  it  is  to  conceive  how  the  earth 
two  hundred  and  ninety-five  miles,  which  can  be  inhabited  all  around,  and  that  there  can 
ahoold  be  the  son's  distance  if  he  revolved  be  no  such  thing  as  up  or  down  in  the  uni- 
about  the  earth  in  accordance  With  this  uni-  verse,  absolutely  considered  *,  how,  for  exam- 
▼ersal  law,  which  governs  every  moving  body,  pie,  persons  can  stand  upright  on  the  opponte 
both  primary  and  secondary.*  sides  of  the  globe ;  that  our  antipodes,  stand- 
4.  It  appears  most  reasonable  to  conclude  ing  with  their  heads  in  an  opponte  direction 
that  the  sun  is  placed  near  the  centre  of  the  to  ours  can  look  up  to  the  d(y  and  down  to 
planetaiy  system,  as  it  is  the  fountain  of  light  the  earth  just  as  we  do,  without  any  more 
nnd  heat  for  cheering  and  irradiating  all  the  danger  of  idling  off  from  its  surface  than  we 
worlds  within  the  sphere  of  its  influence;  and  are  in  of  being  carried  upward  into  the  air. 
it  is  from  the  centre  alone  that  these  emana-  These  are  circumstances  which  necessarily 
tions  can  be  distributed  in  uniform  and  equa-  flow  from  the  rotundity  of  the  earth  and  its 
ble  proportions  to  all  the  planets.  If  the  earth  attractive  power ;  they  are  known  to  every  one, 
were  in  the  centre,  with  the  sun  and  planets  and  cannot  possibly  be  disputed,  imless  we 
revolving  around  it,  the  planetary  worlds  deny  the  globular  form  of  the  earth,  or,  in 
would  be,  at  diflerent  times,  at  very  difierent  other  words,  contradict  the  evidence  both  of 
distances  from  the  sun ;  and,  when  nearest  to  our  reason  and  our  senses.  But  we  know  as 
him,  would  be  scorched  wiUi  excessive  heat,  little  of  that  power  which  draws  every  thing 
and  at  their  greatest  distance  would  be  frozen  to  the  earth  on  all  sides,  as  we  do  of  a  power 
with  excessive  cold ;  and  as  some  of  the  plan-  which  carries  a  planet  round  its  orbit  at  the 
els  would,  on  this  supposition,  be  sometimes  rate  of  a  hundred  thousand  miles  an  hour. 
^:w9  times  the  distance  ftt>m  the  source  of  light  Both  are  efifects  of  that  Almighty  agent  who 
and  heat  which  they  are  at  other  times,  it  contrived  the  universe,  **  who  is  wonderful  in 
would  produce  the  same  eflfect  as  if  the  eajrth  counsel  and  excellent  in  working,"  and 
were  occasionally  to  be  carried  beyond  the  orbit  **  whose  ways,"  in  numerous  instances,  "  are 
ofJupiter,  four  hundred  and  seventy  millions  of  past  finding  out"  But,  in  all  cases  whore 
miles  from  its  present  ppsition.  But  if  the  sun  the  least  doubt  exists,  we  ought  to  adopt  that 
be  considered  as  placed  in  the  centre  of  the  view  d  the  Creator's  plans  and  operations 
system,  we  have  then  presented  to  our  view  a  which  is  most  consistent  with  the  ideas  of  a 
system  of  universal  harmony  and  order :  the  Being  of  infinite  perfection. 
planets  all  revolving  around  the  great  central  The  arguments  now  stated,  although  we 
oib  by  the  universal  law  or  power  of  gravitap  could  produce  no  other,  would  be  sufficient  to 
tioo,  and  every  thing  corresponding  to  the  corroborate  the  idea  that  the  earth  is  a  plane- 
kws  of  drculiur  motion  and  central  forces ;  taiy  body,  performing  its  motion  through  the 
odierwise  we  are  left  entirely  in  the  dark  as  to  depths  of  space ;  but,  happily,  we  are  able  to 
•  Tbs  /rJMry  planets  are  those  which  revolve  produce  proofii  of  the  sun  occupying  the  centre 
aboat  tbe  aon  as  their  centre,  as  Venus,  Mars,  and  of  the  system,  which  may  be  considerad  as 

ics,  Sitaro.  and  UfSflos.  as  briefly  as  possible. 

47  W9% 


98  CELESTIAL  SCENEBT. 

1.  In  the  flnt  jiKee,  the  pluietii  McicDrr  •een  in  the  eut  immedietetf  eftir  tbe  em  bat 
and  Venui  ere  nnirorml;  obeen'ed  to  hsie  nt  in  the  weat,  u  is  the  cue  with  M«n^ 
two  conjunction!  with  tbe  ■uo,  but  no  oppo-  nhich  tdij  be  ween  el  G  when  tbe  nm  eppaan 
nljon.  which  coulJ  not  poaeiblj  happen  oiileea  at  B,  in  (he  oppmitii  directioii ;  all  which  »p- 
the  orbils  of  tbaae  pluieti  li;  toilhin  the  orhit  peuuice*  an  exacdj  careepondent  with  ob- 
of  (he  earth,  ai  delineated  in  the  plan  irf  the  tettation,  bat  could  never  tike  piece  if  tbm 
taiiLi  ^iteia.  Thi*  ciTCUDuUnce  will  be  mora  earth  were  tbe  centre  of  their  nwtiiNia. 
particulaiij  nndeiatood  bj  thk  following  dia>  3.  The  greatest  eimgaliaa  or  dinance  of 
gnm.  Mbtciuj  from  the  nm  i*  twenty^ioe  dcgno^ 

Fig^  6.  and  that  of  Ventu  about  fbrtj-aeTcn  degreea, 

which  aniwen  eiicti;  to  obaemlian,  and  to 
tbe  poeilJoni  and  diitancee  angned  to  thaa 
In  the  lyalem ;  but  if  thej  moTed  raund  ths 
earth  aa  a  centre,  Ibej  would  eometimea  ba 
■een  180  degnwi  from  the  enn,  or  in  oj/pati- 
Han  to  him.  But  thej  have  Derer  been  eeea 
in  such  I  poation  by  an;  obaemr,  either  in 
•ncient  or  modem  timea,  nor  at  |Teale-T  ilu* 
tanca  from  tha  mn  than  thoae  now  epeetfied. 
It  it  evident,  from  the  figure,  that  when  VeniM 
ii  at  i),  tbe  pmnt  of  id  grealeet  elongatioa.  it 
will  beaeenatOiiiilhedinctionof  EB,wUdi 
ibmu  an  angle  of  forty-aevan  degreea  with  lb* 
line  £  fl,  01  the  diiedion  of  the  lun  am 
leen  from  tbe  earth.  In  like  manner  Mer- 
earj,  when  iit  tta  greeteat  elongalian,  at  Jt, 
will  be  aeen  at  e,  which  Ibnni  a  1«(  angl* 
than  the  former  with  the  line  of  direction  in 
which  the  *un  is  eeen.  Hence  it  is  that  Mer- 
cniy  is  eo  rarely  aeeu,  and  Venna  only  at  cap- 
tain times  of  the  year ;  whereas,  were  tho 
eerth  at  rest  m  the  centra  of  the  pUnelarf 
oifaili,  these  planets  would  be  seen  in  all  poat- 
tinna  and  distances  from  the  sun  in  the  aama 

3.  The  pJancti  Man,  Jupiter,  Saturn,  Ur»- 

tnu,  snd  dl  tbe  other  superior  planets,  haw 

each  their  con/uncf  torn  and  oppontiomi  to  tha 

sun,  alternate  snd  sDCceasively,  which  could 

Let  5  represent  die  sun  in  tbe  centre  of  tbe  not  be  nnlesa  their  orbits  were  tarfmor  to  tha 

•ystem ;  M,  Henhiry ;  V,  Venoi ;  £,  Earth ;  orbit  of  the  earth.    Thus,  trom  tbe  earth  at 

and  G,  Man.    It  is  eviiknt,  that  when  Mer-  E  Mars  will  appear  in  conjandun  with  iha 

cwy  is  at  J(  and  Venus  at  V,  they  will  be  son  at  B  and  in  oppoBiton  at  G  i  that  it,  in 

seeofiaiD  the  earth,  £,  in  the  same  part  of  tbe  a  part  of  the  hearona  ISOdugrees  distant  fmrn 

heavens  aa  the  sun ;  namely,  el  B,  where  the  tun,  or  dirr>ctly  opposite  to  him  ;  and  Iha 

Man  is  represented ;   because  the;  ara  all  same  is  the  case  with  all  tbe  planets  beyood 

atuated  in  the  same  straight  line,  E  B,    In  the  orbit  of  Mara,  which  proves  thst  the;  are 

this  ponlion  they  tn  between  the  son  and  the  all  ntuated  in  otbila  whidi  inelude  Iha  ofbil 

earth,  and  this  it  called  their  inflrior  conjuno  of  the  earth. 

tion.  Again,  when  Mercury  and.Venus  come  4.  In  the  arrangerncnts  oflbe  pleneta  in  tha 
la  the  situations  H.  K.  they  ara  again  in  the  system,  as  fhnnerl;  ststed,  they  will  all  Iw 
ilnight  line  joining  (he  centres  of  the  earth  lomelimes  much  nearar  to  the  rartb  than  at 
and  tun,  and  are  iberefore  seen  in  the  same  other  times ;  and,  conseqnentlj,  thifir  bright- 
part  of  the  heavens  with  thai  orli.  In  these  ness  and  ^lendour,  and  likewise  their  app^- 
last  positions  (hey  are  beyond  the  sun,  which  rent  diameten,  will  be  proportinnaMy  greater 
4t  now  between  ^em  and  the  earth.  This  is  at  one  time  than  at  another.  This  cwraspond* 
called  thfir  tuptrior  conjunction.  Here  it  is  with  every  day's  observation.  Th.'ot  the  ap- 
evident  that  these  two  planets  must  appear  parent  diameter  of  Venus,  when  greatest,  m 
twice  in  conjunction  with  the  sun,  in  each  GIty'eight  seconds,  and  ivhen  least,  about  tea 
revolution,  to  a  spectator  on  the  earth  at  E ;  aecoiii^ ;  of  Man,  when  grealeet  about  twantf* 
%Dt  ihey  can  never  i^ipear  in  oppotition  to  Eva  seconds,  and  when  leaat,  mrf  abcv4  boat 
flw  sua,  or,  in  other  words,  the;  can  never  be  at  five  seconds ;  s»  that  in  ens  celt  df  U« 
(noj  "^ 
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«lHt  be  u  five  times  nearer  to  the  earth  than  appean  most  brilliant,  ezhihtCs,  in  leafitj,  te 

at  the  oppoaite  part,  and,  oonaeqnently,  ap-  form  of  a  creaoent !    bo  that  this  fbrmidaUe 

pean   twenty-five    timea  larger  in  sur&ce.  objection  to  the  tmth  of  hia  system  has  wm 

Thus,  when  Mara  is  in  the  point  G,  in  oppo-  become  one  of  the  strongest  and  most  palpslili 

altion  to  the  sun,  he  is  the  whole  diameter  of  demonstrations  of  the  reality  of  that  arrmge- 

tlie  earth's  orbit,  or  190  millions  of  miles  ment  which  has  placed  the  son  in  the  oentn, 

nearer  os  than  when  he  is  in  conjunction,  in  and  set  the  earth  in  motion  between  Man  and 

tike  point  B.    In  the  one  case  he  is  only  60  Venus. 

■Bflfions  of  miles  distant  from  the  earth,  while  6.  AU  the  planets  in  their  motioiis  are  sMi 

in  the  other  he  is  no  lem  than  240  millions  of  sometimes  to  move  direct  a  sometimes  ret/ih 

miles ;  and  his  apparent  magnitude  varies ac-  grade,-  and  at  other  times  to  remain  sttUum' 

conUngly.  But,  according  to  the  system  which  artf,  without  any  apparent  motion :  in  otbOT 

places  &e  earth  in  the  centre,  die  apparent  words,  in  one  part  of  their  course  they  appear 

magnitude  of  Mars,  and  of  tdl  the  other  to  move  to  the  eatt;  in  another  part  to  the 

planets,  should  always  be  equal,  in  whatever  west;  and  at  certain  points  of  their  orbit  thi^ 

pcnnts  of  their  orbits  they  may  be  situated.  appear  fixed  for  some  time  in  the  same  pdit 

6.  When  the  planets  are  viewed  through  tion.    Thus,  Yenus,  when  she  passes  fironi 

good  telescopes,  they  appear  with  di^rent  ber  greatest  elongation  westward,  at  L,  to  htr 

phases ;  that  is,  with  di&rent  parts  of  their  elongation  eastward,  at  D,  through  the  aidi 

bodies  enlightened.    Thus,  Mars  sometimes  L  C  K  F  A  D,  will  appear  dtreei  in  motioiis 

Appears  round,  or  with  a  fiiU  enlightened  fiu» ;  or  from  west  to  east;  but  as  she  passes  from 

and  at  other  times  he  presents  a  gibbous  D  to  X,  through  the  arch  D  V  Lf  she  will 

phase,  like  that  of  the  moon  three  or  four  days  appear  retrograde,  or  as  if  she  were  movfaigr 

befiire  the  fulL    Venus  presents  all  the  difier-  from  east  to  west    When  «he  is  in  thoia 

ent  phases  of  the  moon,  appearing  sometimes  parts  of  her  orbit  noost  distant  from  the  sun,  is 

'With  a  gibbous  phase,  sometimes  like  a  half  at  D  and  L,  ihe  will  appear  for  iome  time  fltih 

moon,  and  at  other  times  tike  a  slender  ere-  tionary,  because  the  tangent  tine  or  visual  ray 

•cent.    Thus,  at  F,  her  dark  side  is  turned  to  appears  to  coindde  for  some  time  with  file 

the  earth,  and  die  is  consequently  invisible,  orbit  of  the  planet;  iust  as  a  ship  at  a  great 

nnleas  she  happens  to  pass  across  the  disk  of  distance,  when  movmg  directly  towards  fiie 

tfie  sun,  when  she  appears  like  a  round  black  ere  in  the  line  of  vision,  appears  ibr  a  litde 

spot  on  the  sur&ce  of  that  luminary.    At  D  time  to  make  no  prtigress.    All  these  apparent 

abe  appears  like  a  crescent ;  at  A  like  a  half  divenities  of  motion  are  neee$8ary  results  Ot 

moon,  because  only  the  one  half  of  her  en-  the  Copemican  system,  and  they  coincide 

fightoied  aide  is  turned  towards  the  earth;  with  the  most  accurate  observations;  butfiiey 

and  at  F  she  presents  a  gibbous  phase.  When  are  altogether  inexplicable  on  any  other  hy- 

Copemicus  first  proposed  his  system,  it  vras  pothesis. 

one  of  Che  strongest  objections  which  his  ad-  7.  The  planets  Mercury  and  Venus,  in 

versaries  brought  against  it,  and  by  which  their  superior  conjunctions  with  the  sun,  as  at 

tiiey  supposed  they  had  completely  confuted  H  and  K,we  sometimes  hid  behind  the  sun's 

him ;  namely,  that  '^  if  his  hypothesis  were  body ;    which  could  never  happen  on  the 

true,  Venus  and  Mercury  must  vary  their  Ptolemaic  hypothesis,  because  in  it  the  orbit 

phases  like  the  moon,  but  that  they  constantly  of  the  sun  is  supposed  to  be  exterior  to  the 

appeared  round."    Copernicus  at  once  admit-  orbits  of  these  two  planetSt 

ted  that  these  consequences  were  justly  drawn ;  8.  The  tinies  in  which  these  conjunctiaiis^ 

and  he  attributed  the  cause  of  their  round  ap-  oppositions,  direct  and  retrograde  motions,  and 

pearanoes  to  the  structure  of  our  eyes,  to  the  stationary  aspects  of  the  planets  happen,  are 

£«taiice  of  the  objects,  and  to  those  radiating  not  such  as  they  would  be  if  the  earth  were 

crowns  which  hinder  us  from  judging  either  at  rest  in  its  orbit ;  but  precisely  such  if  file 

of  the  size  or  the  exact  form  of  the  stars  and  earth  move,  and  all  the  other  planets  in  file 

planets;  snd  he  is  said  to  have  propberied  periods  assigned  them.   Thus,  suppose  Venus 

that  one  day  or  other  these  various  phases  at  any  time  in  conjunction  with  the  sun  at  F; 

would  be  discovered ;  and  little  more  than  half  were  the  earth  at  rest  in  E,  the  next  conjuno- 

a    century  intervened,  when    the  telescope  tion  of  the  same  kind  would  happen  agam 

(vrfaich  was  unknown  in  the  time  of  Copemi-  when  Venus  had  made  just  one  revolution^ 

ens),  in  Uie  hands  of  Galileo,  determined  to  a  that  is,  in  224  days.    But  fiiis  is  contrary  to 

certainty  the  matter  in  dispute,  and  confirmed  experience ;  for  a  much  longer  time  is  found 

the  prediction  of  that  eminent  astronomer,  to  intervene  between  two  conjunctions  of  the 

How  great,  may  we  suppose,  would  have  been  same  kind,  aa^must  be  if  we  suppose  the  earth 

the  transport  of  that  illustrious  man  had  a  to  have  a  motion  in  the  same  direction.   For» 

teksoope  been  put  into  his  hands,  and  had  he  when  Venus  comes  to  the  point  V,  the  eaifift 
moL  as  we  now  do,  that  Venus,  when  she  will  have  passed  in  that  time  from  B  to  som« 

^  l«l) 
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.other  part  of  its  ortnt,  and  Irom  thia  part  atill  Caaaitii,  and  publiihcd  in  tha  Memmra  of  Ibt 
keepa  mining  oa  til!  Venui  avertakea  it,  and  Rojal  Academy  of  Sdence*.  Here  (be  m>- 
gaU  again  belween  it  ami  the  aun.  The  tion  of  ttua  pLuot  appeara  to  deicribe  a  ccn- 
pahod  which  Venua  wiJl  talie  before  aha  over-  plicated  carve,  or  a  leriea  of  loop*  or  ipinla 
takea  the  earth  and  contei  in  conjunction  with  running  into  each  other,  iiutead  of  a  regular 
the  aun,  ia  found  la  foUowa :  The  dailj  ipean  circular  motion  in  an  orbit ;  and  auch  iiregn- 
motion  of  the  earth  ia  GAy-nine  minuloa  eight  Ur  currea  muat  be  the  real  motian  of  tha 
MciHuli  (which  ia  tlie  suiw  w  the  apparent    planet,  to  account  for  ill  ila  appearaneet,  if 

neao  motion  nf  the  aun),  and  the  dulj  mean  tlte  earth  were  conaidered  aa  lemaiaing  fiied 
motion  of  Veaui  ia  one  degree,  thlrtj-aii   in  the  centre  of  iti  motion.    On  each  aide  of 

.ainatei,  eight  aeconda.  The  di^renco  of  the  loop*  in  the  figure  it  appears  etalimarj; 
these  mean  motiona  ia  Ihirtj-acTen  minutes,  in  that  partof  the  loop  next  the  earth  it  sp- 
TbereTorB,  aa  37';  is  to  the  number  of  mi-  pnan  retrognulei  atid  in  all  tha  real  of  the 
nutea  in  the  whole  circle  of  360  degrees,  path,  which  aeems  to  stretch  fkt  awaj  £iioi 
namely,  21  GOiy  ::  ao  ia  one  day :  U>&S3daya,  the  earth,  it  appears  direct,  till  its  course  again 
IS  3-4  koura,  which  ia  the  time  between  two  appears  to  mn  into  a  loop-  Let  the  ndo' 
ODnjimctioni  of  the  same  kind,  or  one  year  trace  the  whole  of  the  curve  here  delineated, 
and  a  little  mora  than  seTen  monlbi,  which  ia  and  then  ask  himself  whether  such  motiona 
somewhat  more  than  two  and  a  half  revolu-  can  poaaibly  be  real,  or  the  contriTancea  of 
tioua  of  Venus,  and  which  perfectly  agreea  Infinite  Wiadom.  The  motiona  of  Veuui, 
with  the  moat  accurate  obaerTatiooa.  and  of  all  the  superior  planets,  as  seen  bom 

In  the  last  place,  if  we  wcie  to  suppose  the  the  eaith.  preaeot  aimilar  cunea  and  anonia- 
•arth  at  rest  in  the  centre  of  the  plaoetaiy  liea.  Now  it  ia  a  fact,  that  when  the  earth  is 
ajslem,  the  motion*  of  ail  the  planefi  inouJd    considered  as  moTing  round  the  snn  in  a  year, 

CicnX  a  MCene  of  intxtrieable  confutiaii.  between  the  orhila  of  Venua  and  Man,  all 
y  would  appear  ao  iiregulsr  and  inoma-  these  B|^iarenl  irregularitiea  are  cam|delely 
lous  thai  DO  rational  beiog  would  ever  aup-  accounted  for  by  tha  combination  of  motiooa 
pate  they  could  be  the  conlrivancea  of  an  fiiaducol  by  our  continual  change  of  pnoliaa, 
all-wiae  Being,  poaaeaaed  of  every  pcrfeciion.  in  conaequence  of  the  earth'a  progrcaa  in  iti 
Tliia  will  appear  at  once  by  coating  the  eye  annual  orbit;  and  thus  the  movfrneols  of  all 
OB  Fig.  7,  which  repreaenla  tile  apparent  mo-  the  planets  are  reduced  to  perfect  harmony 
lion  of  the  planet  Mercury,  as  seen  from  the   and  onlcr. 

earth,  from  the  year  1708  to  1715,  aa  origi-        Such  is  a  brief  summary  of  llio  leading 
■ally  delineated  by  the  celebrated  istronomer   proofs  which  may  be  brou^il  forward  to  esta- 
blish the  fact  of  the  annual  motion  of  the  eatll 
Pif.  7.  totmd  Ihi  sun.     They  all  cnnrerge  lowsrdi 

the    same   pcunt.  and   baiif 
togelhoT  in  perfect  hannony. 
It  ia  next  to  impoaaible  Ihil 
such  a  combination  of  u- 
guments  could  be  ibiind  to 
prore  a  Mae  position.  Wbto 
thiuroaghly    Dndcratood  ind 
calmly  eonadered,  they  irs 
calcolated  to  produce  on  lbs 
mind  of  vrery  unbiassed  is- 
quirer  aa  atrong  a  oooTiclini 
I  of  the  point  in  qucsliou,  u 
J  if,  from  a  fixed  position  in 
I  the  heavens,  we  actually  be- 
I  held  the  earth  ami   all  iti 
,'  papulation   awceping    slang 
through  the  ethereal  apacis 
r  with  the  velocity  of  ai?- 
"  •  evoy 


be  bestowed.  Meat  of  then 
teqnire  nothing  mors  tlm 
comnKin  obaervslion,  or,  ia 
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in  order  to  nnderalaiid  and  appreciate  tfaem;  Velocity  of  more  than   1130  mites  in  tli» 

and  he  who  will  not  give  himself  the  trouble  same  space  of  time,  or  about  nine  times  that 

to  weigh  tiiem  with  attention  must  be  con-  reloci^. 

tented  to  remain  in  ignorance.  I  have  stated  How  aagust,  then,  and  overpowering  Ilia 
fliem  with  more  particularity  than  is  generally  idea,  that  during  every  pulse  that  beats  within 
jone  in  elementary  books  on  this  subject,  be-  us  we  are  earned  nearly  twenty  miles  from 
cause  they  lie  at  the  foundation  of  astronomi-  that  portion  of  absolute  space  we  occupied 
cal  science,  and  of  all  our  views  of  the  ampii-  before !  that  during  the  seven  hours  wo  re- 
tude  and  order  of  the  universe :  and  because  pose  in  sleep,  we,  and  all  the  inhabitants  oi 
many  profess  to  believe  in  the  motion  of  the  the  world,  are  transported  470,000  miles 
•  earth  merely  on  the  authority  of  others,  wiUi-  through  the  depths  of  space ;  that  daring  tha 
oat  examining  the  grounds  of  their  belief,  and,  time  it  would  take  to  read  deliberately  from 
consequently,  are  never  fully  and  rationally  the  beginning  of  the  last  paragraph  to  the 
convinced  of  the  important  position  to  which  present  sentence  we  have  been  carried  forward 
we  have  adverted.  with  the  earth's  motion  more  than  4500  miles ; 
The  motion  of  the  earth  presents  before  us  and  that,  in  the  course  of  the  few  minutes  we 
a  most  sublime  end  august  object  of  conlem'  spend  in  walking  a  mile,  we  are  conveyed 
plation.  We  wonder  at  beholding  a  steam  through  a  portion  of  absolute  space  to  the  ez- 
camagc,  with  all  its  apparatus  of  wagons  and  tent  of  more  than  18,000  miles.  What  an 
passengers,  carried  forward  on  a  railway  at  astonishing  idea  does  such  a  motion  convey 
the  rate  of  thirty  miles  an  hour,  or  a  balloon  of  the  eiteroies  of  the  Almighty  Creator, 
sweeping  through  the  atmosphere  with  a  velo-  especially  when  we  consider  that  thousands 
dty  of  sixty  miles  in  the  same  time.  Our  of  rolling  worids,  some  of  them  immensely 
admiration  would  be  raised  still  higher,  should  larger  tb^n  our  globe,  are  impelled  with  simi- 
we  behold  Mount  Etna,  with  its  seventy  cities,  lar  velocities,  and  have,  for  many  centuries 
towns,  and  villages,  and  its  hundred  thousand  past,  been  running  without  intemussion  their 
inhabitants,  detached  from  its  foundations,  destined  rounds !  Here,  then,  we  have  a  mag- 
carried  aloft  through  the  air,  pouring  forth  nificent  scene  presented  to  view,  far  more 
torrents  of  red-hot  lava,  and  impelled  to  the  wonderful  than  all  the  enchanted  palaces 
continent  of  America  in  the  space  of  half  an  rising  and  vanishing  at  the  stroke  of  the  mar 
hour.  But  such  an  object,  grand  and  as-  gician*s  rod,  or  all  the  scenes  which  the 
tonishing  as  it  would  be,  could  convey  no  human  imagiaation  has  ever  created,  or  the 
adequate  idea  of  the  grandeur  of  such  a  body  tales  of  romance  have  recorded,  which  may 
as  the  earth  flying  through  the  voids  of  space  serve  to  occupy  our  mental  contemplation 
in  its  course  round  the  sun.  Mount  Etna,  in-  when  we  feel  ennui,  or  are  at  a  loss  for  sub- 
deed,  contains  a  mass  of  matter  equal  to  more  jecto  of  amusement  or  reflection.  We  may 
than  800  cubical  miles,  but  the  earth  com-  view  in  imagination  this  ponderous  globe 
prises  an  extent  of  more  that  263,000,000,000  on  which  we  reside,  with  all  its  load  of  con- 
of  solid  miles,  and,  consequently,  is  more  than  tinents,  islands,  oceans,  and  its  millions  of 
three  hundred  millions  of  times  larger  than  population,  wheeling  its  course  through  the 
Etna,  and  of  a  much  greater  density.  The  heavens  at  a  rate  of  motion,  every  day,  ex- 
comparative  size  of  this  mountain  to  the  earth  oeeding  1,600,000  miles;  we  may  transport 
may  be  apprehended  by  conceiving  three  hun-  ourselves  to  distant  regions,  and  contemplate 
dred  millions  of  guineas  laid  in  a  straight  line,  globes  &r  more  magnificent,  moving  with 
which  would  extend  4700  miles,  or  from  Lon-  similar  or  even  gp!eater  velocities ;  we  may 
don  to  the  equator  or  to  South  America.  The  wing  our  flight  to  the  starry  firmament,  where 
whole  line  of  guineas  throughout  this  vast  worlds  unnumbered  run  &eir  ample  rounds, 
extent  would  represent  the  bulk  of  the  earth,  where  suns  revolve  around  suns,  and  systems 
and  a  8in<;le  guinea,  which  is  only  about  an  around  systems,  around  the  throne  of  the 
indi  ill  extent,  ^^ould  represent  the  size  of  Eternal;  tOl, overpowered  with  the  immensity 
Etna  compared  with  that  of  the  earth.  Again :  of  space  and  motion,  we  fall  down  with  r^ 
Etna,  in  moving  from  its  present  situation  to  verence,  and  worship  Htm  who  presides  over 
America  in  half  an  hour,  would  move  only  all  the  departmente  of  universal  nature,  "  who 
It  the  rate  of  130  miles  in  a  minute ;  while  created  all  worlds,  and  for  whose  pleasure 
the  earth  in  ite  annual  course  fliea  with  e  ihey  are  and  were  created." 
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CHAPTER  m. 

On  tke  MagnUudet^  MMm$^  and  other  Phenomena  of  the  hodiee  eonneeUd  wiA  tki 

Solar  SyUem* 

Iv  the  eluddalion  of  this  lublect  I  ihall,  ia  naked  eye,  and  pretty  iireqnently  witL  a  tele- 

Ifae  ftrat  place,  present  a  few  aketches  of  the  scope.    With  a  magniiying  power  of  160* 

magnitades,  motions,  and  other  phenomena  times  I  have  seen  it  about  the  time  of  its 

of  the  primary  planets  belonging  to  the  solar  greatest  elongation,  Qiore  than  half  an  hour 

ajvtem.    These  planets,  as  formerly  stated,  after  sunrise,  when  it  a{^>eared  like  a  aaall 

we,  Mercury,    Venus,  Mars,  Vesta,  Juno,  brilliant  half  moon;  but  no  spots  could  bo 

Ceres,  Pallas,  Jupiter,  Saturn,  and  Uranus,  discovered  upon  it    To  the  naked  eye,  when 

which  are  here  mentioned  in  the  order  of  their  it  is  placed  in  a  favourable  position,  it  appears 

^•tance  from  the  sun.  with  a  brilliant  white  light,  like  that  of  Venus^ 

In  this  order  I  shall  proceed  to  give  a  few  but  much  smaller  and  leas  conspicuooa.   Tlie 

descriptions  of  the  principal  fects  which  have  best  mode  of  detecting  it  is  by  means  of  an 

been  ascertained  respecting  each  planet  equatorial  telescope,  which,  by  a  slight  calco- 

btion  and  the  help  of  an  epbemeris,  may  be 

I.  TBI  FLAiriT  MxacuaT.  directed  to  the  precise  point  of  the  heavens 

This  planet  is  the  nearest  to  the  sun  of  any  where  it  b  situated.    The  most  fevourabls 

that  have  yet  been  .  discovered,  although  a  seasons  of  the  year  for  observing  it  are  when 

apace  of  no  less  than  thirty^seven  millions  of  its  greatest  elongations  happen  in  the  month 

niles  intervene  between  Mercury  and  the  of  March  or  April,  and  in  August  or  SepCem- 

oentral  luminary.  Within  this  Immense  space  her.    In  winter  it  is  not  easily  perceived,  on 

several  planets  may  revolve,  though  they  may  account  of  its  very  low  altitude  above  the 

never  be  detected  by  us,  on  account  of  their  horizon  at  sunrise  and  sunset ;  and  in  som- 

Koximity  to  the  sun.  To  an  inhabitant  of  mer,  the  long  twilight  prevents  our  perception 
ercury,  such  planets,  if  any  exist,  may  be  of  any  small  object  in  the  heavens.  From  the 
as  distinctly  visible  as  Venus  and  Mercury  planets  Saturn  and  Uranus,  Mercury  would 
are  to  us ;  because  they  will  appear,  in  certain  be  altogether  invisible,  being  completely  im- 
parts of  their  course,  at  a  much  greater  elonga-  mersed  in  the  splendour  of  the  solar  rays ;  so 
tibn  from  the  sun  than  they  can  to  uf.  This  that  an  inhalntant  of  these  planets  would 
planet,  on  account  of  its  moving  in  the  neigh-  never  know  that  anch  a  body  existed  in  the 
bourhood  of  the  sun,  is  seldom  noticed  by  a  universe,  unless  he  should  happen  to  see  it 
common  observer.  It  b  only  to  be  seen  by  when  it  passed,  like  a  small  dark  point,  acroai 
the  naked  eye  about  the  period  of  its  greatest  the  disk  of  the  sun. 

elongation  from  the  sun,  which  b  sotaietimes  Mercury  revolves  around  the  nm  in  the 

only  about  16^  or  17^,  and  never  exceeds  space  of  eighty-seven  days  twenty-three  hoiv% 

t9^.  These  elongations  happen,  at  an  average,  which  b  the  length  of  its  year ;  but  the  time 

•bout  six  or  seven  times  every  year ;  about  from  one  conjunction  to  the  same  conjunctioa 

three  times  when  the  planet  b  eastward  of  again  is  about  116  days;  for  as  the  earth  has 

the  sun,  and  three  times  when  it  b  to  the  moved  about  a  fourtii  part  of  its  revolutioa 

westward.    Thb  planet,  therefore,  can  only  during  thb  period,  it  requires  neariy  thirty 

be  seen  by  the  unassisted  eye  for  a  few  days  days  Jot  Mercury  to  overtake  it,  so  as  to  be  in 

•bout  these  periods,  either  in  the  morning  a  a  line  with  the  sun.    During  thb  period  of 

little  before  sunrise,  or  in  the  evenings  a  little  about  1 16  days  it  passes  through  all  the 

•iter  sunset    As  it  b  sometimes  not  above  phases  of  the  moon,  sometimes  presenting  a 

16^,  even  at  its  greatest  elongation,  from  the  gibbous  phase,  sometimes  that  of  a  half  moon, 

point  of  sunrise  or  sunset,  and  b  likewise  and  at  other  times  the  form  of  a  crescent; 

very  near  the  horizon,  it  b  sometimes  very  which  phases  and  other  particubra  will  be 

difficult  to  distinguish  it  by  the  naked  eye,  mere  particularly  explained  in  the  description 

and  at  all  other  tiroes  it  b  generally  tmper-  I  shall  give  of  the  planet  Venus.    Mercury, 

eeplible  without  a  telescope.    It  b  said  that  at  different  times,  makes  a  transit  acroai  the 

the  celebrated  astronomer  Copernicus   had  sun's  dbk ;  and  as  its  daric  side  is  then  tamed 

never  an  opportunity  of  seeing  thb  planet  to  the  earth,  it  will  appear  like  a  round  spot 

during  the  whole  course  of  hb  life.    I  have  upon  the  fece  of  the  sun ;  and  when  it  passes 

aaen  Mercury  three  or  four  times  with  die  near  the  centre  of  the  tun  it  will  appear  iat 
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of  fioon  fi^e  to  wven  boon  on  the  the  homs  or  cups  of  this  planet,  when  it  i^ 
of  that  orb.  Its  lait  tranat  happened  peered  of  a  crescent  form,  he  found  the  periodl 
•B  the  7th  of  Norember,  1836,  which  was  of  its  diurnal  rotation  round  |t8  azia  to  be 
^anble  in  the  United  Statee  of  America,  bat  twenty-ibor  hoora,  Are  minatee,  and  twenty* 
net  in  Brittin,  aa  the  aon  waa  set  before  ite  eight  seconda.  But  theee  deductiona  reqnira 
commencement.  The  next  tranaita,  to  the  itill  to  be  confirmed  by  future  obeerrattonai 
•od  of  the  pieeent  century,  are  as  follow:  The  light  or  the  intensity  of  eolar  radiatioa 

which  ftlle  on  this  planet  is  nearly  aeyen  timet 
boon,  minvces.  greater  than  that  which  &lls  upon  the  earth  ; 

1845,  May  8tfa 7  64  pji.  for  the  proportion  of  their  distances  from  tha 

1848,  November  9th  ~  1  38  pjt.  aun  is  nearly  as  three  to  eight,  and  the  quao- 

1861,  November  12th  7  30  p.m.  tity  of  light  diffused  from  a  luminous  body  la 

1868,  November  5Ui  •  6  44  a.k.  as  the  square  of  the  distance  from  that  body. 

1878,  May  6th 6  38  p.m.  The  square  of  3  is  9,  and  the  square  of  8, 64, 

1881,  November  8th ..  0  40  aji.  which,  divided  by  9,  produces  a  quotient  of  7 

1891,  May  10th  ........  3  46  a.m.  1-9,  which  nearly  expresses  the  intensity  of 

1894,  November  10th  6  17  r  ji.  light  on  Mercury  compared  with  that  on  the 

earth.    Or,  more  accurately,  thus :  Mercuiy 
Tbfd  time  stated  in  the  above  table  is  the  is  36,880,000  of  miles  from  the  sun,  the  square 
mean  time  of  conjunction  at  Greenwich,  or  of  which  is  1,360434,400,000,000 :  the  earth 
iftearly  the  middle  of  the  tranait;  so  that,  in   is  distant  95,000,000,  the  square  of  which 
whatever  part  of  the  world  the  sun  is  risen  at  is  9,026,000,000,000,000.    Divide  this    last 
that  time,  the  transit  will  be  visible  if  no  dooda   square  by  the  first,  and  the  quotient  is  about 
interpose.    The  next  two  transits,  in  1845   6f,  which  is  very  nearly  the  proportion  of 
and  1848,  will  be  partly  viable  in  Britain.        light  on  thb  planet.    As  the  apparent  diame- 
Pew  diaooveries  have  been  made  on  the  ter  of  the  sun  is  tikewiae  in  proportion  to  the 
flurfaoe  of  tlua  planel  by  meana  of  the  tele-  aquare  of  the  distance,  the  inhsbltants  of  this 
■cope,  owing  to  the  daaUng  splendour  of  its   planet  will  behold  in  their  sky  a  luminous  orb, 
Tays,  which  preventa  the  telescope  from  pre-   giving  light  by  day,  nearly  seven  times  larger 
aenting  a  well  defined  image  of  ita  disk ;   than  the  sun  appears  to  us ;  and  every  object 
owing,  likewise,  to  the  short  interval  during   on  its  mufact  will  be  illuminated  with  a  bril* 
which  observations  can  be  made,  and  particu-   liancy  seven  times  greater  than  are  the  objects 
larly  to  ita  proximity  to  the  horizon,  and  the   around  us  in  a  fine  summer's  day.    Such  a 
undulating  vapoun  through  which  it  is  then    brilliancy  of  lustre  on  every  object  would  oom« 
▼iewed.    That  unwearied    observer  of   the   pletely  dazzle  our  eyes  in  their  present  state 
heavena,  Sir  William  Herschel,  although  he   of  organization ;  but  in  every  such  case  we 
frequently  vievred  this  planet  with  magnifying   are  bound  to  believe  that  the  organs  of  vision 
powen  of  200  and  300  times,  could  perceive   of  the  inhabitants  of  any  world  are  exactly 
no  spots  or  any  other  phenomenon  on  ita  disk   adapted  to  the  sphere  th^  occupy  in  the  sya* 
hom  which  any  condusions  could  be  deduced   tem  to  which  they  belong.    Were  we  trans- 
respecting  its   peculiar   constitution  or  the   ported  to  such  a  luminous  world  as  Mercury, 
period  of  ita  rotation.    Mr.  Schroeter,  an  emi-  we  could  perceive  every  object  with  the  same 
aent  German  astronomer,  however,  appears  ease  and  distinctness  we  now  do,  provided  the 
to  have  been  mon  suceessfuL    This  gentle-   pupil  of  the  eye,  instead  of  being  one  eighth 
Ban  has  long  been  a  careful  observer  of  the   of  an  inch  in  diameter,  as  it  now  ia,  were  con- 
phenomena  of  the  planetary  system,  by  means   tracted  to  the  size  of  one  fiftieth  of  an  inch. 
of  teleecopea  of  constderabie  size,  and  has  con-  In  consequence  of  the  splendour  which  is  r^ 
tnbuted  not  a  few  interesting  fiuts  to  astrono^  fleeted  from  every  object  on  this  planet,  it  is 
mical  science.    He  aasures  us  that  he  has  likely  that  the  whole  scenery  of  nature  will 
seen  not  only  spots,  but  even  mountains  on  aasume  a  most  glorious  and  magnificent  a^ 
the  tndue  of  Merenry,  and  that  he  succeeded   pect,  and  that  the  eohura  depkted  on  the  va> 
in  ascertaining  the  altitude  of  two  of  these  rious  parts  of  the  scenery  of  that  world  will 
Doontains.  One  of  them  he  found  to  be  little  be  much  more  vivid  and  Bplendid  than  they 
more  than  1000  toises  in  height,  or  about  an  appear  on  the  scenery  of  our  terrestrial  man- 
English  mile  and  372  yards.  The  other  mea-  sion ;  and  since  it  appean  highly  probable 
saiad  8900  toises,  or  ten  miles  and   1378  that  there  are  elevated  mountains  on  this 
yaida,  which  is  more  than  four  timee  higher  planet,  if  they  be  adorned  with  a  diversity  of 
tfian  Mount  Etna  or  the  Peak  of  Tenerifle.  colour,  and  of  rural  and  artificial  olijects,  tiier 
Tbm  highest  mountains  are  said  to  be  ntuated  must  present  to  the  beholder  a  most  beautifhl, 
ia  die  southern  hemisphere  of  this  planet  magnificent,  and  sublime   appearance.    The 
The  same  observer  informs  us,  that,  by  exam-   following  figures  will  present  to  the  eye  s 
iainf  the  vanation  in  the  duly  ^ipearaace  of   eomparative  view  of  the  apparent  size  of  te 
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fun,  at  b«held  from  Mercuiy  and  firom  the  the  top  of  the  higheat  range  of  the  AndM^  fat 

eaitlL  South  America,  Uiere  is  an  intense  cold  at  aO 

•         Fig.  8.  times,  and  their  summits  are  covered  with  per* 

kj  petual  snows,  while  in  the  plains  immediately 

S'  adjacent  the  inhabitants  feel  all  the  effects  of 

^1  the  scorching  rays  of  a  tropical  sun.  The  sun, 

2  ^  during  our  summer  in  the  northern  hemi- 

^"^  sphere,  is  more  than  three  millions  of  miles 

•  ^  further  from  us  than  in  winter ;  and  although 
^  Ob  the  obliquitjr  of  his  rays  is  partly  the  cause  of 
^  *  the  cold  felt  in  winter  when  he  is  nearest  us, 

*  S  yet  it  is  not  the  onlt/  cause ;  for  we  find  that 
I  the  cold  in  New  York  and  Pennsylvania  is 
*    more  intense  in  winter  than  in  Scotland,  al- 

Whiie  the  intensity  of  the  solar  light  on  though  the  sun  rises  from  ten  to  sixteen  de> 
this  planet  is  about  seven  times  greater  than  grees  higher  above  the  horizon  in  the  former 
on  the  earth,  the  light  on  the  surface  of  Ura-  case  than  in  the  latter.  Besides,  we  find  that 
nus,  the  most  distant  planet  of  the  system,  is  the  heat  of  summer  in  the  southern  hemi> 
360  times  less  than  that  on  the  earth ;  for  the  sphere,  when  the  sun  is  nearest  to  the  earthy  is 
square  of  the  earth's  distance,  as  formerly  not  so  great  as  in  the  summer  of  correspond* 
stated,  ia  9,025,000,000,000,000,  and  the  ing  latitudes  in  the  northern  hemisphere.  lo 
square  of  the  distance  of  Uranus  from  the  short,  did  heat  depend  chiefly  on  thie  nearness 
son,  1,800,000,000,  of  miles,  is  3,240,000,-  of  the  sun  or  the  obliquity  of  his  rays,  we 
000,000,000,000,  which,  divided  by  the  for*  should  always  have  the  same  degree  of  heat 
mer  number,  gives  a  quotient  of  359  and  a  or  cold  at  the  same  time  of  the  year,  in  a  uni- 
fraction,  w,  in  round  numbers,  360 ;  the  num-  form  circle ;  which  experience  proves  to  be 
ber  of  times  that  the  light  on  the  earth  ex-  contrary  to  fact  The  degree  of  heat,  there* 
ceeds  that  on  Uranus.  Yet  we  find  that  the  fore,  on  any  planet,  and  on  different  portions 
light  reflected  from  that  distant  planet,  after  of  the  same  planet,  must  depend  in  part,  and 
passing  1,800,000,000  of  miles  from  the  body  perhaps  chiefly,  on  the  nature  of  the  atmo- 
of  the  sun,  and  returning  again  by  reflection  sphere,  and  other  circumstances  connected  with 
1,700,000,000  of  miles  to  the  earth,  is  visible  the  constitution  of  the  planet,  in  combination 
through  our  telescopes,  and  even  sometimes  with  the  influence  of  the  solar  rays.  These 
to  the  naked  eye.  Thus  it  appears  that  the  rays  undoubtedly  produce  heat,  but  the  degree 
intensity  of  light  at  the  two  extremes  of  the  of  its  intensity  will  depend  on  the  nature  of 
solar  system  is  in  the  proportion  of  2400  to  the  substances  on  which  they  fall ;  as  we  find 
1 ;  for  360xfif=s^00,  the  number  of  times  that  the  same  degree  of  sensible  heat  is  not 
that  the  quantity  of  light  on  Mercury  exceeds  felt  when  they  fall  on  a  piece  of  iron  or  marble 
that  on  Uranus.  But  we  may  rest  assured,  as  when  they  fall  on  a  piece  of  wood  or  flannel 
from  what  we  know  of  the  plans  of  Divine  Mercury  was  long  considered  as  the  small- 
wisdom,  that  the  eyes  of  organic  intelligence,  est  primary  planet  in  the  system ;  but  the  four 
both  at  the  extremes  and  in  all  the  intense-  new  planets  lately  discovered  between  the  or* 
diate  spaces  of  the  system,  are  exactly  adapted  bits  of  Mare  and  Jupiter  are  found  to  be 
to  the  sphere  they  occupy  and  the  quantity  smaller.  Its  diameter  is  estimated  at  3200 
of  light  they  receive  from  the  central  luminary,   miles,  and,  consequently,  its  surface  contains 

In  regard  to  the  temperature  of  Mercury,  above  82,000,000  of  square  miles,  and  its 
if  the  intensity  of  heat  were  supposed  to  be  solid  contents  are  17,157,324,800,  or  more 
governed  by  the  same  law  as  the  intensity  of  than  seventeen  thousand  millions  of  solid 
fight,  the  heat  in  this  planet  would,  of  coarse,  miles:  and  if  the  number  of  solid  miles  con- 
be  nearly  seven  times  greater  than  on  the  tained  in  the  earth,  which  are  264,000,000,000, 
earth.  Supposing  the  average  temperature  be  divided  by  this  sum,  the  quotient  will  be 
of  our  globe  to  be  fifty  degrees  of  Fahren-  somewhat  more  than  fifteen,  showing  that  the 
heit*s  thermometer,  the  average  temperature  earth  is  above  fifteen  times  larger  than 
on  Mercury  would  be  333  degrees,  or  121  de-  Mercury.  Notwithstanding  the  comparatively 
grees  above  the  heat  of  boiling  water ;  a  de-  diminutive  size  of  this  planet,  it  is  capable 
gree  of  heat  suflicient  to  melt  sulphur,  to  make  of  containing  a  population  upon  its  surfiioa 
nitrous  acid  boil,  and  to  dissipate  into  vapour  much  greater  than  has  ever  been  supported 
every  volatile  compound.  But  we  have  no  on  the  surface  of  the  earth  during  any  pe- 
reason  to  conclude  that  Uie  degree  of  sensible  nod  of  its  history.  In  making  an  estunate 
beat  on  any  planet  is  in  an  inverse  proportion  on  this  point,  I  shall  take  the  population  of 
to  its  distance  from  the  sun.  We  have  in-  England  as  a  standard.  England  contains 
stances  of  the  contrary  on  our  own  globe.  On  50,000  square  miles  of  surface,  and  14,000,000 
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«f  mliabitants,  which  is  280  inhabitants  for  the  suo,  as  a  stone  when  thrown  upward  falls 

every  square  mile.    The  surfiu^  of  Mercuiy  to  the  ground,  by  the  force  of  gravity,  with  a 

ooatains  32,000,000  of  square  miles,  which  is  velocity  continually  increasing  as  the  square 

not  much  letis  than  all  the  habitable  parts  of  of  the  distance  ilrom  the  sun  diminished.  The 

our  globe.     At  the  rate  of  population  now  time  in  which  Mercury  or  any  other  pUnet 

stated,  it  is  sufficiently  ample  to  contain  8,960,  would  &11  to  the  sun  by  the  centripetal  force, 

000,000,  or  eight  thousand  nine  hundred  and  or  the  sun's  attraction,  is  equal  to  its  periodio 

sixty  millions  of  inhabitants,  which  is  more  time  divided  by  the  square  root  of  thirty-two ; 

than  eleven  times  the  prraent  population  of  a  principle  deduced  from  physical  and  mathe- 

oar  globe.     And  although  the  one  half  of  the  matical  investigation.    Mercury  would  tbere- 

suT&ceof  this  planet  were  to  be  considered  as  fore  &11  to  the  sun  in  15  days,  13  houre; 

covered  with  water,  it  would  still  contain  Venus  in  39  days,  17  hours ;  the  earth  in  64 

nearly  six  times  the  population  of  the  earth,  days,  13  hours ;  Mars  in  121  days,  10  houre; 

Hence  it  appears,  that  small  as  this  planet  Vesta  in  205  days;  Ceres  in   297  days,  6 

may  be  consiidered  when  compared  with  others,  houre ;  Pallas  in  301  days,  4  houre ;  Juno  in 

and  seldom  as  it  is  noticed  l^  the  vulgar  eye,  354  days,  19  houro ;  Jupiter  in  765  days,  19 

it  in  all  probability  holds  a  &r  more  distin-  houre,  or  above  two  years;  Saturn  in   1901 

guisfaed  rank  in  the  intellectual  and  social  days,  or  about  five  yeara ;  Uranus  in  5425 

system  under  the  moral  government  of  God,  days,  or  nearly  fifteen  yeare ;  and  the  Moon 

than  this  terrestial  world  of  which  we  are  so  would  fall  to  the  earth,  were  its  centrifugal 

proud,  and  all  the  Uving  beings  which  traverse  force  destroyed,  in  4  days,  20  hours.     Some 

its  surface.  of  the  deductions  stated  above  may  be  apt  to 

I  shall  only  mention  further  the  following  startie  some  readere  as  beyond  the  powen  of 

particulare  in  reference  to  this  planet.    In  its  limited  intellects,  and   above  the  range  of 

rev<rfution  round  the  sun,  its  motion  is  swifter  human    investigation.    The    discoveries    of 

than  that  of  any  other  planet  yet  discovered ;  Newton,  however,  have  now  taught  us  the 

it  is  no  less  than  at  the  rate  of  109,800  miles  laws  by  which  these  bodies  act  upon  one  an- 

every  hour  at  an  average,  although  in  some  other ;  and  as  the  effects  they  produce  depend 

parts  of  its  course  it  is  slower,  and  in  other  very  much  upon  the  quantities  of  matter  they 

parts  swifter,  since  it  moves  in  an  elliptical  contain,  by  observing  these  efi^ts  we  are 

orbit     Of  course  it  flies   1830  miles  every  able,  by  the  aid  of  mathematical  reasoning,  to 

minute,  and  more  than  thirty  miles  during  determine  the  quantities  of  matter  in  most 

every  tieat  of  our  pulse.    The  density  of  this  of  the  planets  with  considerable  certainty. 

planet  is  found  by  certain  physical  calcula-  But  to  enter  on  the  demonstration  of  such 

tions  and  investigations,  founded  on  tiie  laws  points  would  require  a  considerable  share  of 

of  universal    gravitation  to  be  nine   times  attention  and  of  mathematical  knowledge,  and 

that  of  water,  or  equal  to  that  of  lead ;   so  would  probably  prove  tedious  and  uninterest- 

that  a  ball  of  lead  3200  miles  in  diameter  ing  to  the  general  reader. 

would  ezacUy    poise    the    planet   Mercury.  Mercury  revolves  in  an  orbit  which  is  ellip- 

Thii  denaitf  ir  grater  than  that  of  any  of  the  tical,  and  more  eccentric  than  the  orbits  of 

odier  planets,  and  nearly  twice  the  density  of  most  of  the  other  planets,  except  Juno,  Ceres, 

the  earth.     The   nuus  of  this  planet,  or  the  and  Pallas.    Its  eccentridty,  or  the  distance 

(fuantUy  of  matter  it  contains,  when  compared  of  the  sun  from  the  centre  of  its  orbit  is  above 

wiUi  the  mass  oCtfae  sun,  is,  acc-ording  to  La-  7,000,000  of  miles.    The  time  between  its 

Plare,  as  1  to  2,025,810,  or  about  the  two  greatest  elongations  from  the  sun  varies  from 

milUonth  part ;  that  is,  it  would  require  two  106  to  130  days.    Its  orbit  is  inclined  to  the 

millions  of  globea  of  the  size  and  density  of  ecliptic,  or  the  plane  of  the  earth's  orbit,  in  an 

Mercury  to  weigh  one  of  the  size  and  density  angle  of  seven  degrees,  which  is  more  than 

of  the  sun.    But  as  Mercury  contains  a  much  double  the  inclination  of  the  orbit  of  Venus. 

greater  quantity  of  matter'  in  the  same  bulk 

than  the  sun,  in  point  of  size  it  would  require  ii.  or  the  ri^AVvt  tikus. 
22,000,000  of  globes  of  Uie  bulk  of  Mercury 

to  compose  a  l»dy  equal  to  that  of  the  sun.  Of  all  the  luminaries  of  heaven,  the  sun 

In  consequence  of  the  great  density  of  this  and  moon  excepted,  the  planet  Venus  is  the 

planet,  bodies  will  have  a  greater  weight  on  most  conspicuous  and  splendid.    She  appears 

its  surface  than  on  the  earth.    It  has  been  like  a  brilliant  lamp  amid  the  lesser  orbs  of 

computed,  that  a  body  weighing  one  pound  night,  and  alternately  anticipates  the  morning 

on  the  earth's  surface  would  weigh  one  pound  dawn  and  ushera  in  the  evening  twilight 

eight  and  a  half  drachms  on  the  surface  of  When  she  is  to  the  westward  of  the  sun,  in 

Mercury.    If  the  centrifiigal    force  of  this  winter,  she  cheen  our  mornings  witii  her  vivid 

]Ainet  were  suspended,  and  its  motion  in  a  light  and  is  a  prelude  of  the  near  approach 

cotolar  ooune  stopped,  it  would  &11  towards  of  the  break  of  day  and  the  riibg  sun.  When 

48  J^»«                    (377) 
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dM  if  eaitwud  cf  th»i  ImniDaij,  her  light 
Iwnli  upon  Uf  after  suMet,  befon  any  of  Uie 
other  twinkling  orbi  of  heaven  make  their  ap- 
pearance ;  and  abe  discbarges,  in  some  mea- 
aure,  the  functions  of  the  absent  moon.  The 
brilliancy  of  this  planet  has  been  noticed  in 
all  ages,  and  has  been  frequently  the  subject 
of  description  and  admiration  both  by  shep- 
herds and  by  poets.  The  Greek  poets  distin- 
guished it  by  the  name  of  Photphor  when  it 
rose  before  the  sun,  and  HetptnwwhBa  it  ap- 
peared in  the  evening  after  the  sun  retired ; 
and  it  is  now  generally  distinguished  by  the 
name  of  the  Morning  and  Evening  Star. 

"  Next  Mercury,  Vennt  ram  her  larirer  roand. 
With  floAer  bnamfl  and  milder  flory  crown'd ; 
Friend  to  mankind,  she  glitters  (yom  afar. 
Now  the  bright  evenim/r,  now  the  miming  etar. 
From  realms  remote  she  darts  her  pleating  ray, 
Now  leading  on,  now  closing  up  the  day  ; 
Term'd  Pk0«fk»r  when  her  ntmnthijr  beams  aha 

yields, 
▲ad  Hup*nu  when  her  ray  the  tvening  gilds." 

Before  proceeding  to  a  more  particular  de- 
•eription  of  this  planet,  f  shall  lay  before  the 
Header  a  brief  explanation  of  the  nature  of  the 
planetary  orbits,  as  I  may  have  occasion  to 
refer  to  certain  particulars  connected  with 
tfiem  in  the  following  descriptions*  All  the 
planets  and  their  satellites  move  in  elliptical 
orbits,  more  or  less  eoceotric.  The  following 
figwe  exhibits  the  form  of  these  orbits. 

Fig.  9.  ' 


The  figure  AD  B  E  represents  the  form 
of  aplanetary  orbit,  which  is  that  of  an  oval  or 
eOipse.  The  longest  diameter  'im  A  B\  the 
shorter  diameter  D  E.  The  two  points  F  and 
G  are  called  the  fod  of  the  ellipse,  around 
which;  as  two  central  points,  the  ellipse  is 
formed.  The  sun  is  not  placed  in  C,  the 
centre  of  the  orbit,  but  at  F,  one  of  the  feci 
of  the  ellipse.  When  the  planet,  therefore,  is 
at  it,  it  is  nearest  the  sun,  and  is  said  to  be 
in  its  perihelion ;  its  distance  from  the  sun 
gradually  increases  till  it  reaches  the  opposite 
point.  By  when  it  is  at  its  greatest  distance 

■NNU  the  son,  and  ia  said  to  be  in  itscmAefion  / 
(»78) 


when  it  arrives  at  the  points  D  and  £  of  Hi 
orbit,  it  ia  said  to  be  at  the  meon  dutana^ 
The  line  A  B,  which  joins  the  perihelion  and 
aphelion,  is  called  the  line  of  the  aptidee^  and 
also  the  greater  axis  or  the  tranevene  axis  of 
the  orbit;  /)  £  is  the  kner  or  eon^ugaie  axis 
F  X>,  the  mean  distance  of  the  planet  frota 
the  sun ;  F  C,  or  G  C,  the  eecenirieiiu  of  the 
orbit,  or  the  distance  of  the  sun  from  its 
centre ;  F  is  the  lower  foeue,  or  that  in  which 
die  sun  is  placed ;  G  the  higher  focua  /  ^  tba 
lower  apeie,  and  B  the  higher  apde.  The 
orbits  of  some  of  the  planets  are  more  ellipti- 
cal than  others.  .  The  eccentricity  of  the  orbit 
of  Mercury  is  above  7,000,000  miles ;  that  ii^ 
the  distance  from  the  point  F,  where  the  son 
is  placed,  to  the  centre,  C,  measures  tiiat 
number  of  milea ;  while  the  eccentricity  of 
Venus  is  only  about  490,000  miles,  or  \m 
than  half  a  million.  Most  of  the  planetary 
orbita,  except  those  of  some  of  the  new  planeti^ 
approach  very  nearly  to  the  circular  form. 

The  orbits  of  the  dtfierent  planets  do  not  all 
lie  in  the  aame  plane,  as  they  appear  to  do  in 
orreriea  and  in  the  representations  generdly 
given  of  the  solar  system.  If  we  suppose  a 
plane  to  pass  throng  the  earth's  orbit,  and  to 
be  extended  in  every  direction,  it  will  trace  a 
line  in  the  starry  heavens  which  is  called  the 
eeUptie,  and  the  pUuie  itself  is  called  the  pbme 
of  the  eeUptie,  The  orbits  of  all  the  other 
planets  6o  not  lie  in  this  plane,  one  half  of 
each  orbit  riang  above  it,  while  the  other 
half  fells  below  it  This  may  be  illostrated 
by  supposing  a  large  bowl  or  concave  venel 
to  be  nearly  filled  with  water;  the  surfece  of 
the  water  will  trace  a  circular  line  roimd  the 
inner  surface  of  the  bowl,  which  may  repre- 
sent the  ecliptic,  while  the  surfece  of  the 
wrater  itself  is  the  plane  of  the  ecliptic,  sad 
the  bowl  ia  the  one  half  of  the  concave  tkj' 
If  we  now  immerse  in  the  bowl  a  large  drcabr 
ring  obliquely,  so  that  one  half  of  it  is  tbom 
the  aorfaoe  of  the  water  and  the  other  hslf 
below,  this  ring  will  represent  the  orbit  of  a 
planet  inclined  to  the  ecliptic  or  to  the  ihiid 
surface ;  or  if  we  take  two  large  rings  or  boopi 
of  nearly  equal  size,  and  place  the  one  within 
the  other  obliquely,  so  that  the  half  of  the  one 
hoop  may  be  above,  and  the  opposite  half 
below  the  other  hoop,  it  vrill  convey  an  idea 
of  the  inclination  of  a  planet*s  orbit  to  the 
plane  of  the  ecliptic.  Thus,  if  the  circle  E  f 
G  H  (Fig.  10)  represent  the  plane  of  the 
earth's  orbit  or  the  ecliptic,  the  circle  ABC 
D  may  represent  the  orbit  of  a  planet  which 
b  inclined  to  it ;  the  semicircle  lABK  beinf 
below  the  level  of  the  ecliptic,  and  the  othei 
half  or  semicircle  being  above  it  The  pointi 
of  intersection  at  I  and  K,  where  the  drelfli 
cut  one  another,  are  called  the  node$*  If  the 
planet  is  moving  in  the  direction  A  ID>^ 
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pomt  /,  wfaae  it  atoeiids  above  the  plane,  is  foity-eeren  decrees,  or  aboat  half  the  dktaiMt 
cdled  the  aaeending  nodt^  and  the  oppoaite  from  the  horizon  to  the  zenith.    Of  couiae,  k 

«»  waa  never  aeen  rising  in  the  east  or  tma 

'^'  ^^*  ahining  in  the  south  alter  the  aun  had  aet  in 

the  west,  as  happens  in  regani  to  all  the 
other  heavenly  bodies^  with  the  ezoeptioii 
DOW  stated. 

When  this  planet,  after  emerging  from  the 
aolar  rays,  is  first  aeen  in  the  evenuig,  it 
appears  very  near  the  horizon  about  twenty 
minutes  after  sunaet,  and  continues  visible 
only  ibr  a  veiy  liiort  time,  and  descends 
below  the  horizon  not  &r  from  the  point 
where  the  sun  went  down.  Every  succeeding 
day  its  apparent  distanre  from  the  son  in- 
creases; it  rises  to  a  higher  elevation,  and 
continoea  a  longer  time  above  the  horizon. 
Thus  it  appears  to  move  gradually  eastward 
from  the  sun  for  lour  or  five  months,  tilt  it 
arrives  at  the  point  of  its  greatest  elongation, 
which  seldom  exceeds  forty-eeven  degreei^ 
when  it  appears  ibr  aome  time  statbnary; 
point,  JT,  the  dmeendinf  node*  The  line  /  Jt,  after  which  it  appears  to  commence  a  retro- 
which  joins  the  nodes,  is  called  the  Une  of  the  grade  motion  firom  east  to  west,  but  with  a 
iiodlet,  which,  in  the  different  planetary  orbits,  much  greater  degree  of  apparent  velocity; 
pointa  to  difibrent  paita  of  the  heavens.    It  is  approaching  every  day  nearer  the  sun,  and 
when  Mercury  and  Venue  are  at  or  near  the  continuing  a  shorter  time  above  the  horizon, 
line  of  the  nodea  that  they  appear  to  make  a   till,  in  the  course  of  two  or  three  weeks,  it 
transit  acroas  the  sun*s  disk.    The  moon's  appear*  lost  in  the  splendour  of  the  solar  rays, 
orbit  is  inclined  to  tbe  plane  of  the  earth's  and  is  no  longer  seen  in  the  evening^  sky  till 
orbit  in  an  angle  of  about  five  degrees;  and  it  more  than  nine  or  ten  months  have  elapaed. 
is  oahf  when  Sm  fiill  moon  or  change  happens  About  eight  or  ten  days  after  it  has  disappeared 
at  or  near  the  ¥iode$  that  an  edipse  can  take  in  the  evening,  if  we  look  at  the  eastern  sky  in 
plaoe,  because  the  sun,  moon,  and  earth  are   the  morning,  a  little  before  sunrise,  we  shall 
then  neariy  in  the  same  plane ;  at  all  other  see  a  bright  star  very  near  the  horizon,  which 
tines  of  fall  or  change,  the  shadow  of  the   was  not  previously  to  be  seen  in  that  quarter; 
moon  frlls  either  above  or  below  the  earth,  this  is  the  planet  Venus,  which  has  passed 
tod  tbe  shadow  of  the  earth  etth^  above  or  its  inferior  conjunction  with  the  sun,  and  baa 
kdew  the  moon.    The  ecliptic  is  supposed  to  now  moved  to  tbe  westward  of  him,  to  make 
be  divided  into  twelve  signs,  or  360  degrees,  its  appearance  as  the  morning  star.    It  now 
which  have  reoeiv<Bd  the  following  names :— >   appears  eveiy  succeeding  day  to  move  pretty 
AHetf  ThurtM,  Gemini^  Cancer,  Leoy  F£rgo,  rapidly  from  the  sun  to  the  westward,  till  it 
^A&ru,  Seonia,   Stmitariut,   CaprUornue,   arrives  at  the  point  of  its  greatest  elongation, 
Affimiue^  Puee9>     Each  of  these  signs  is  between  45®  and  48®  distant  from  the  sun, 
divided  into  thirty  equal  parta,  called  degreea  ;   when  it  again  appears  stationary  and  then 
^ich  degree  into  sir^  parts,  or  minutes;  each  returns  eastward,  with  an  apparently  slow 
minute  into  sixty  pails,  or  seconds,  dec  motion,  till  it  is  again  immerMd  in  the  sun's 

Having  stated  the  above  definitions,  which  rays,  and  arrives  at  its  superior  conjunction, 
it  may  be  uaeftil  to  keep  in  mind  in  our  iur^  which  happens  after  the  lapse  of  about  nine 
thsr  discussions,  I  shall  proceed  to  a  particular  months  from  the  time  of  being  first  seen  in 
deicription  of  the  motions  and  other  pheno-  the  morning.  But  the  planet  is  not  virible  to 
iDcna  of  Venus.  the  naked  eye  all  this  tune  on  account  of  its 

^  General  Appearaneee  and  apparent  Mfh  poximity  to  the  sun  when  slowly  approach- 
'^  of  rmiis^— This  planet,  as  already  no-  ing  its  superior  conjunction.    After  passing 
)>ced,  IS  only  seen  fior  a  short  time,  either  after  thiiB  conjunction  it  soon  after  appears  in  the 
nnset  in  the  evening,  or  in  the  morning   evening,  and  resumes  the  same  course  as 
bsfixe  sunrise.    It  has  been  frequently  seen   above  stated.    During  each  of  the  courses 
W  Bttans  of  the  telescope,  and  sometimes  by   now  described,  when  viewed  with  a  teleaoope, 
lbs  naked  eye,  at  noonday,  but  it  was  never  it  is  seen  to  pass  successively  through  all  ti)0 
•Ben  at  midiught,  as  all  the  other  planets  may   phaaea  of  the  moon,  appearing  gibbous  or 
be,  with  ihe  exception  of  Mercury.    It  never   nearly  round  when  it  is  fiiat  seen  in  ih$' 
*nnri  to  recede  further  from  the  son  than  evemng;  of  the  form  of  a  half  moon  wha* 
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■bout  the  pcnnl  of  iti  grcstcBt  elongadon;  snd   (ion  it  is  juat  37  millions  of  mile*  fiam  A* 

of  tbe  figure  of  a  crcKSot,  gisjluBllj  turning   esrtb ;  whereu,  at  ita  anperior  conjunctioii,  il 

mora  uid  more  slender  aa  it  ■pproachea  ila   ia  no  leaa  than  163  miltiaui  of  mile*  froiD  llw 

inlertST  conjunction  with  the  nui.     8ucb  are    earth,  for  il  ia  then  further  Iroai  lu  bj  ihe 

the   genemi   appearaiices  which  Venus  pre-    whole   iiiameler  of  its   ortnt,  whiih   ia    136 

■enta  to  the  altenllTe  eyt  of  a  common  oh-    millions  of  miles.     This  is  the  reasan  vrh;  il 

aerrer,  ihe  reasona  of  which  will  appear  &om    appears  much  smaller  at  ita  Bupeiior  conjune- 

tbe  fbtlowing  figure  and  eiplanatioiiB.  lion  then  wben  near  ils  inferior ;  althougb,  in 

the  latter  case,  there  is  only  a  small  crescent 

FV-  ofitali^t  presented  to  us,  while  in  the  former 

case  ils  full  enlighlened  liemisphere  is  turned 

to  the  earth. 

The  folloniiig  figure  will  eihibil  more 
distjnclty  the  pluua  of  this  planet  in  die 
difierent  parts  of  its  courae,  and  the  reason  of 
the  diHerence  of  its  apparent  magnitude  in 
diOerent  poJnU  of  its  orbit.  At  j4  il  is  in  the 
anperiot  conjunction,  when  it  presents  to  our 
view  >  round  fiill  bee.  At  B  it  appears  as 
an  everung  atar,  and  eihibita  a  gibbous  |diasc^ 
aomewhal  less  than  a  fuU  moon.  At  D  it 
ap|iroache*  sotnewhat  nearer  to  ■  half  mooa 
At  £,  ueu  the  pwnt  of  ita  eastern  elongatiMi 

t^t  the  earth  ba  auppoaed  at  X';dienwheQ 
Tenus  is  in  the  podtion  marlied  A,  it  is  nearly 
in  a  Una  with  the  sun  as  seen  from  the  earth, 
in  which  poailion  it  ia  said  to  be  in  its  taperior 
conjunclian  with  the  sun,  or  beyond  him,  in 
the  remotest  part  of  its  orbit  from  the  earth ; 
in  which  case  the  body  of  Ihe  sun  somelimea 
interposes  between  the  earth  and  Venus ;  at 
Other  times  it  is  cither  a  little  above  or  below 
the  (un,  according  as  it  happens  to  be  eithai 
in  north  or  south  latitude.  When  it  ia  in 
this  position  the  whole  of  ita  enlightened 
hemiaphere  is  turned  towards  the  earth.  Ai 
it  moves  on  ils  orbit  from  ^  to  5,  which  ia 
from  west  to  east,  and  is  called  ita  dirtct  mo- 
tion, it  begins  to  appear  in  the  evening  after 
■unset.  When  it  arrives  at  B,  it  is  Been 
among  th^  stars  at  L,  in  which  posiiion  it 
aaaumes  a  gibbous  phase,  as  a  portion  of  ita 

enlightened   hemisphere  is  turned  from  the  ' 

earth.  When  it  arrives  at  C,  il  appears 
among  the  stars  at  M,  at  a  still  greater  dis- 
tance from  the  sun,  and  eihibit*  a  lesa  gib- 
bous phase,  approaching  to  that  of  a  half  it  appeati  Uke  a  half  moon.  Dnring  alt  thii 
moon.  When  arrived  at  D,  it  is  at  the  point  course  it  moves  fiiim  west  to  east.  From  t 
of  its  greatest  eastern  elongation,  when  it  ap-  to  7  il  appears  to  move  in  a  contrary  direc- 
paari  like  a  half  moon,  and  is  aeen  among  the  tion,  from  east  lowest,  during  which  il  s*- 
atars  at  N-,  it  now  appears  for  some  time  sumes  the  figoro  of  ■  crescent,  grsciusUy 
lary;  after  which  it  appears  to  move  diminishing  in  bicadth.  but  increasing  in  «■ 
a  rapid  course  in  an  oppoeitc  direction,  lent,  til!  it  arrives  at  /,  the  point  of  its  infeiiin 
or  irom  east  to  west,  during  which  it  presents  conjunction,  when  its  dart  hemisphere  is 
the  form  of  a  crescent,  till  it  approaches  so  turned  towards  the  earth,  and  is  consequendj 
near  the  sun  aa  to  be  overpowered  with  the  invisible,  bein^  in  a  situation  similar  to  (hat 
qilendour  of  his  raya.  When  arrived  at  E,  of  the  moon  al  the  time  of  change.  It  is  seen 
it  ia  aaid  to  be  in  iM  inferior  conjunction,  and,  no  longer  in  the  evenings,  but  aoon  sppesr* 
Moaeqnently,  DMreot  the  earth.  In  this  pod-  in  the  morning  under  the  figure  (^  a  detida 
(380)  *^ 
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CKweent,  and  panes  through  all  the  other  the  rays  of  the  sunJ*    The  same  opinion  ii 

phases  represented  in  the  diagram,  at  M,  Nt  expressed  in  similar  phrases  by  Ferguson, 

0,  dec.,  till  it  arriTes  again  at  A,  its  superior  Gregory,  Adams,  Gravesend,  and  most  other 

conjunction.    The  earth  is  here  supposed  to  writers  on  the  science  of  astronomy,  and  has 

be  placed  at  K ;  and  if  it  were  at  rest  in  that  been  copied  by  all  subsequent  compilers  of 

position,  all  the  changes  now  stated  would   treatises  on  this  subject.     In  order  to  deters 

happen  in  the  course  of  224  days.    But  as  mine  this  point,  along  with  several  others,  I 

the  earth  is  moving  forward  in  the  same   commenced,  in  1813,  a  series  of  observations 

direction  as  the  planet,  it  requires  some  con-   on  the  celestial  bodies  in  the  daytime,  by 

■derable  time  before  Venus  can  overtake  the   means  of  an  equatorial  instrument     On  the 

earthf  so  as  to  be  in  the  same  position  as   6th  of  June  that  year,  a  little  before  midday, 

before  with  respect  to  the  earth  and  the  sun.   when  the  sun  was  shining  bright,  I  saw  Venus 

The  Ume,  therefore,  that  intervenes  between   distinctly  with  a  magnifying  power  of  sixty 

the  superior  conjunction  and  &e  same  con-  times,  and  a  few  minutes  afterward  with  a 

junction  again  is  nearly  584  days,  during  power  of  thirty,  and  even  with  a  power  of 

whidi  period  Venus  passes  through  all  the  fifteen  times.    At  this  time  the  planet  was 

variety  of  its  motions  and  phases  as  a  mom-   just  3^  in  longitude  and  about  13^  in  time 

ing  and  evening  star.  east  of  the  sun's  centre,  and,  of  course,  only 

This  diversity  of  motions  and  phases,  as   2}°  from  the  sun's  limb.  Cloudy  weather  pre- 

ibrmerly  staled,  serves  to  prove  the  truth  of   vented  observations  when  Venus  was  nearer 

the  system,  noW  universally  received,  which   the  sun.*     On  the  16th  of  October,  1819,  an 

places  the  sun  in  the  centre,  and  the  earth  be-   observation  was  made,  in  which  Venus  was 

yond  the  orbit  of  Venus.  In  order  to  illustrate  seen  when  only  six  days  and  nineteen  hours 

this  point  to  the  astronomical  tyro  in  the  most  past  the  time  of  her  superior  conjunction, 

convincing  manner,  I  have  firequently  used  Her  distance  from  the  sun's  eastern  Umb  was 

the  following  plan.  With  the  aid  of  a  planeta-  then  only  1^  28'  42".  A  subsequent  observa* 

rium,  and  by  means  of  an  ephemeris  or  a  tion  proved  that  she  could  be  seen  when  only 

nautical  almanac,  I  place  the  eaith  and  Venus    1°  27'  from  the  sun's  margin,  which  approxi- 

in  their  true  positions  on  the  planetarium,  and   mates  to  the  nearest  distance  from  the  sun  at 

then  desire  the  learner  to  place  his  eye  in  a  which  Venus  is  distinctly  visible.    About  the 

line  with  the  balls  representing  Venus  and   tenth  of  March,  1826, 1  bad  a  glimpse  of  this 

the  earth,  and  to  marie  the  phase  of  Venus,  as   planet  within  a  few  hours  of  its  superior 

seen  from  the  earth,  whether  gibbous,  a  half    conjunction,  but  the  interposition  of  clouds 

moon,  or  a  crescent.    I  then  adjust  an  equa-  prevented   any  perticniar  or  continued  ob- 

torisl  telescope  (if  the  observation  be  in  ^e   servations.    It  was  then  about  1°  25  j'  from 

daytime),  and,  pointing  it  to  Venus,  show   the  sun's  centre.     Observations  were  likewise 

htm  this  planet  with  the  same  phase  in  the   made  to  determine  how  near  its  inferior  con- 

beavens ;  an  experiment  which  never  fruls  to    junction  this  planet  may  be  seen.    The  fol- 

plesse  and  to  produce  conviction.  lowing  is  the  observation  in  which  it  was  seen 

It  has  generally  been  asserted  by  astrono-  nearest  to  the  sun.    On  March  11th,  1822,  at 

men  that  it  is  impossible  to  see  Venus  at  the  thirty  minutes  past  twelve,  noon,  the  planet 

time  of  its  superior  conjunction  with  the  sun.  being  only  thirty-five  hours  past  the  point  of 

Mr.  Benjamin  Martin,  in  his  **  Gentleman  its  inferior  conjunction,  I  perceived  the  cres- 

and  Lady's  Philosophy ,"  vol.  i.,  says,  "At  cent  of  Venus  by  means  of  an  equatorial 

voA  about  her  upper  conjunction  Venus  can-   telescope,  magnifying  about  sevfi|ty  times. 

not  be  seen,  by  reason  of  her  nearness  to  the   It  appeared  extremely  slender,  but  distinct 

san."    And  hi  his  "  Philosophia  Britannica,"  and  well-defined,  and  apparently  of  a  larger 

▼oL  iii,  the  same  opinion  is  expressed :  *'  At  curve  than  that  of  the  lunar  crescent  when 

her  superior  conjunction  Venus  would  appear 

a  full  enlightened    hemisphere,  voere  U  not      •  The  psrticniars  connected  with  this  obterva 
that  the  is  then  lost  in  the  surCs  hlazey  or  tion,  and  with  those  made  on  the  other  planets, 
Iiu1i1«n  Wmi.:..^  V.:-  «wwi» »»     Tw   T  Ani»  in  Wt»  •'•^  **n  »•*"  of  ***«  tint  and  second  magnitudes, 
hidden  behmd  his  body.       Dr.  Long,  m  his   j^^^tber  with  a  description  of  the  instrument,  and 

*  Astronomy,    vol.  t,  says,  **  Venus,  m  ner  the  manner  of  making  day  observations,  are  re- 

■operior  conionctaon,  if  she  could  he  seen,  corded  in  Nicholson's  "Journal  of  Natural  Phtlo- 

MiU  •»»<>..  .^^..^  i:irl  »!,«  #1,11  tn^wm  »»    TIf  ■ophy."  *c.,  for  October,  1813.  vol.  xxxvi.  p.  100 

would  appear  rounil  hke  Ae  full  moon.      Dr.  ^^^^  ^^  ^  communication  which  occupies  about 

Brewster,  m  the  article  of  Astronomy  m  the   twenty  pages ;  and  also,  In  an  abridged  form,  in 

*•  Edinburgh  EncTclop«lia,"  when  describing  the  **  konthly  Magazine."  "  Annals  of  Phlloso- 

A^  «!.  0  ia     '         '     ,   ,r  _   °  Bhv,"  and  Other  periodical  Joomals  of  that  period. 

fte  phases  of  Mcrcuiy  and  Venus,  sayl^  {Turing  "he  succJedlng  winter  the  celebrated  Mr. 

-'Their  luminous  side  is  completely  turned  piayfalr,  professor  of  natural  philosophy  in  the 

to  the  earth  at  the  time  of  their  superior  con-  univershy  of  Edinburgh,  communicaied,  in  his 

5««-*-Jr^     V   ""/*™'  *"  .j''^       V  Kw-  rtw.  lectures  to  the  students,  the  principal  deUils  coa- 

jonction,  when  they  would  appear  hke  the  ^^^^^  ,„  ^,,at  communication  as  •«»  fatts  «• 

lul  moon,  if  they  loere  not  then  eeUpsed  hy  astronomical  science. 
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the  moon  is  tboitt  two  dayf  old.  The  difler-  figure,  having  its  polar  diortsr  tiian  its  eqot* 
enoe  of  longitude  between  the  sun  and  Venus  torial  diameUr.  Jupiter,  Mars,  and  Satam 
at  that  time  waa  about  2^  19^.  A  gentleman  have  alao  been  ascertained  to  be  oblate  sph^ 
who  happened  to  be  present  perceived  the  roids,  and  the  proportion  between  their  eqf» 
same  phenomenon  with  the  utmost  ease  and  torial  and  polar  diameters  has  been  prettf 
with  perfect  distinctness.*  accurately  determined.    As  Venus  is  fimnd 

From  the  above  observations,  the  following   to  have  a  rotation  round  her  axis,  as  these 
eon'clusions  are  deduced :  1.  That  Venus  may   planets  have,  it  is  reasonable  to  conclude  thst 
be  distinctly  seen  at  the  moment  of  her  sape*   she  is  of  a  similar  figure.    It  is  impossible, 
fior  conjuoctaon,  with  a  moderate  magnifying  however,  to  determine  this  point  when  she  is 
power,  when  her  geocentric  latitudej-  at  the  in  those  positions  in  which  she  has  generally 
time  of  conjunction  exceeds  1^^,  or,  at  most,   been  viewed ;  as  at  such  times  she  assumes 
1^  43'.    2.  That  during  the  space  of  584   either  a  gibbous  phase,  the  form  of  a  half 
days,  or  about  nineteen  months,  the  time   moon,  or  that  of  a  crescent,  in  neither  of 
Venus  takes  in  moving  from  one  conjunction  which  cases  can  the  two  diameters  be  mei^ 
of  the  sun  to  a  like  conjunction  again,  when  sured.    I  am  therefore  of  opinion  that,  at 
her  latitude  at  the  time  of  her  superior  con*   Bome  future  conjunction,  when  her  geocentne 
junction  exceeds  1®  43',  she  may  be  Men  by  latitude  is  considerable,  with  a  telescope  of  a 
means  of  an  eqttaiorial  telescope  every  clear  high  magnifying  power,  fiimished  with  a  mi- 
day  without  interruption,  except  at  the  mo-   crometer,  thu  point  might  be  ascertained.    If 
ment  of  her  inferior  conjunction,  and  a  very   the  planet  is  then  viewed  at  a  high  latitude, 
short  time  before  and  after  it,  a  circumstance   uid  the  sky  serene,  its  disk  will  appear  suffi- 
which  cannot  be  affirmed  of  any  other  celes-   ciently  luminous  and  well  defined  for  this  par> 
tial  body,  the  sun  only  excepted.    3.  That  pose ;  free  of  that  glare  and  tremulous  aspect 
from  the  time  when  Venus  ceases  to  be  visible,  it  generally  exhibits  when  near  the  horizon, 
prior  to  her  inferior  conjunction,  on  account  which  makes  it  appear  larger  than  it  ought  to 
of  the  smallness  of  her  crescent  and  her  prox-  do,  and  prevents  its  margin  from  being  ioca- 
imity  to  the  sun,  to  the  moment  when  she  rately  dsitinguished. 
may  again  be  perceived  in  the  daytime  by  an       8uch  observations  require  a  considerable 
equatorial  telescope,  there  elapses  a  period  of   degree  of  attention  and  care,  and  various  con- 
only  two  days  and  twenty-two  hours;  or,  in   trivances  for  occasionally  dimmishlng  the  apep 
other  words,  Venus  can  never  be  hidden  from  ture  of  tha  object  glass,  and  for  preventing 
our  view  about  the  time  of  her  inferior  con-  th^  direct  rays  of  the  sun  from  entering  the 
junction  for  a  longer  period  than  seventy   tube  of  tfie  telescope.    In  order  to  view  this 
hours.    4.  That,  during  the  space  of  584  planet  to  advantage  at  any  future  conjunctioo, 
days,  the  longest  period  in  which  Venus  can   when  in  south  latitude,  it  will  be  proper  to 
be  hidden  from  our  view  under  any  circum-  fix  a  board,  or  any  other  thin  opaque  sab- 
stanoes,  excepting  a  cloudy  atmosphere,  is   stance,  at  a  considerable  distance  beyond  the 
about  sixteen  days  and  a  half.    During  the  object  end  of  the  telescope,  having  such  a  de- 
same  period,  this  pknet  sometimes  wUl  be   gree  of  concave  curvature  as  shall  nearly  cor- 
hidden  from  the  view  of  a  common  observer  respond  with  a  segment  of  the  diurnal  arc  at 
for  the  space  of  five  or  six  months.  that  time  described  by  the  sun,  with  its  bwer 

One  practical  use  of  the  above  observations  concave  edge  at  an  elevation  a  small  degree 
is,  that  they  may  lead  to  the  determination  of  above  the  line  of  collimation  of  the  telescope, 
the  difierenoe  (if  any)  between  the  polar  when  adjusted  for  viewing  the  planet,  in  order 
and  equatorial  diameters  of  this  planet,  which  to  intercept  as  much  as  possible  the  solar  rays. 
point  has  never  yet  been  determined.  It  is  When  the  planet  is  in  north  latitude,  die 
well  known  that  the  earth  is  of  a  spheroidal  curvature  of  the  board  must  be  made  convex, 

*  Th«  ohaervnttoni  ttated  above  are  aluo  re-   '^^  placed  a  little  below  the  line  of  sight 

eorded  in  aeientific  Journals.    The  observation  of  v:«  lo 

the  I«th  October,  1819.  is  recorded  in  the  "Edin-  ^'e*  *^' 

hnrfth  Philosophical  Joarnal,*'  No.  V.,  for  July,  MHHHIH^^^^BH 

1630.  p.  191,  193;  find  in  Dr.  Brewster's  $teon4  ^S^^^^^^^^^M 

edition  of  "  Fersnson*s  Astronomy,'*  vol.  ii.  p.  I^^^^^^^^^HH^^H 

111 ;  in  the  *«  Monthly  Magazine'*  for  Auffost,  1890,  ^-"'^^^^mB^^^mm 

vol.  1.  p.  63.    The  obseriraiion  of  March  II,  1833,  !z^4^^HHBHI^B  «« 

made  on  Venns  when  near  the  inferior  conjuncr  -^  sf^^^S^^^^fl^^H  l^ 

tion,  is  recorded  at  larfre  in  the  **  Rdinbarsh  Philo-  U^^'^                         ^^^H 

sophical  Journal,"  No.  XIIL,  July,  1833,  p.  177,  A^           ry^O—TL.         ^' 

178,  &c.                                            *             r        •  «.         O'-^^^^^XX^ 

t  The  loHtwiB  of  a  heavenly  body  la  Its  diatanee  C  O  **                             ^v^^  p 
from  the  ecliptte,  or  the  apparent  path  of  the  stin, 

rl!l!?.'[i"*'"^ "' •"!!!*••   li»^we««'»^'»'»tUiidelslia  The  above  figure  win  illustrate  my  idea; 

latitude  as  seen  firom  the  earth.    Its  ketioeentric    «k*«,  j  o  n?;-   lo  \        ^  .«.  — • 

latHude  is  its  latitude  as  viewed  (Tom  the  atin.  ^°^^  ^  ?  C"^'*-  ^^O  rep««ents  the  concava 

Thsk.5  latitttdea  seldom  coincide.  corve  of  the  board  to  be  used  when  the  planel 
(383) 
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ii  in  Mmthktitadc;  CD.t  ii«gmait  of  ttt«  April  SOtfa,  I«6T, ■! 

(ppUBOtdiiinial  pKtbaribepUnel;  ukdE^,  raniMe,  when  be  nw  upon  the  iluk,  now  half 

I  i^uwat  ot  tbe  nin'i  diunul  irc    Fig  14,  enligblened,  a  bright  put,  duUnt  from  tlw 

iqmcmli  tha  board  to  ba  ovd  whan  Iba  foalbeni  «dge  ■bout  •  fourth  put  of  the  di- 

Fig,  n,  unetar  ol  the  diik,  and  Deal  the  eaitero  edga. 

r-\    <^    O  v-1  ^*    '"'<   ''^"■■■i   *   '^"V''J'    oblong    qM 

^^^-O'J"  ^ "O-  Q     J,  towarda  (he  noitham  adga,  at  in  Pig.  Ifl. 


(urthet  deaaiptian.  I  ban  gi*an  ti 
briaf  *»*'"""'  of  tha  obaerratioiia  on  Vrant 
became  thaj  ara  not  yet  generaltj  known, 
and  becaoM  eompilen  of  eleroenUrj  booki 
on  aatiiHtmiT  (till  rdleiate  the  TSgue  and  on- 

foaoded  aBsrtian  that  it  ij  imponble  (o  aee  At  nmrMe  he  pencalTad  that  Ae  bri^t  part 
thi*  planet  at  ill  niperior  eoDJanction,  when  it  waa  advaaced  farther  from  the  ■oathern  point 
pmenta  a  fiilt  enlightened  hemiaphere.  Tha  than  whui  he  Erst  obaerred  it,  ar  at  Fig.  IT, 
eircumatanai  imw  aicertained  may  not  ba  whan  ha  had  the  calia&etioD  of  finding  an 
couideivd  aa  a  bet  at  much  importance  in  evident  proof  of  the  ptaiwt'B  motion.  On  tha 
aAronomy.  It  i*  always  owfiil,  howefer,  in  neit  day,  at  1001180.  tha  bright  apot  waa  a 
erety  deparlntent  of  aomce,  to  aHxrtain  eiery  good  way  off  the  nction,  and  diitanl  from  tha 
bet  cODOKled  with  ita  priikdplea,  however  aoatbem  p«nt  a  (borth  part  of  the  fiametar 
drcamatantial  and  minnle,  aa  it  teoda  (0  gire  of  the  diik.  Whan  tha  ion  bad  liaen  aii  dfr 
precJKOD  ta  ita  langnage;  ta  it  enaUea  the  greea  aboTe  the  horizon  the  ipat  had  got  be- 
mind  to  take  into  view  tvvrf  particular  which  jond  the  centre.  When  the  aDD  bad  ttaen 
haa  the  least  bearing  on  any  object  of  inreati-  aeren  degreea  the  aactioo  cot  it  in  halraa,  M  in 
gation;  and  aa  tt  may  ultimately  promote  ha  Fig.  18,  which  riiowed  its  matlAi  to  hava 
progreai  by  leading  to  omcIuHona  which  were   aome  inelinaiim  towaida  tha  cMitra.*     8m 

not  tt  firat  apfoebended.    One  of  theaa  eon-  p^.  17.  pjw  jg, 

clniiona  or  practical  naea  baa  been  atated 

tbcne ;  and  another  concluaion  ia,  that  mch 

oeaertalitiDa  aa  now  nfecred  lo  may  poaabty 

!iad  to  the  diaeovery  of  planet*  yet  nnknawn 

viihin  the  orbit  of  Mercury,  which  drenm- 

^awe  I  ahaH  take  occaaion  mora  particnlaily 

ta  eiplain  in  the  aequel. 
Ditrmerut  raadt  by  the  UUicopt  in  rtbt- 

tioi  to  Vemu. — The  fint  drcumalance  which 

iltnctad  the  attention  of  aMnNiamer*  after 

Ibe  inTention  of  the  teleacope,  waa,  the  varie^ 

ol  phaiet  nfaicb  Tenui  appeared  to  aaranw, 

of  which  T  haTB  already  giTen  a  deacription.    _.    , ■,,,.,,.  „. 

Nuthing  further  waa  obaerred  to  diatingniah    X-TtfTT?-*    ,.,^.-  ... 

thi.  plLt  till  i™n,  a>u.  hJf  a  centnri  had    "^^  *"  fT"  T^        ^^^M^  " 

e!»pir.hen  Caarini,  a  celebrated  F^nch    P'""""  !^  ■!»  P^  "«"™-  *^^  ■<•  " 

Mtronomer.  in  the  jei.  16Bft-7,  di«»«red    |"  '  P^S"  -""f""^'  °^  than  twenty  thre. 

-m.n»«»onit.«irftee,brwhichheend«..   ^'^?-    F"™  *■.  imie,  for  ne^ly  ««ty  yey^ 

mredw  .certain  the  period  of  it.  ravolu-   T^""!!""  ^'^iTS"^  v  "^  "* 

ti«  round  iuaaia.     OctS«r,  Uth,  1886,  at    '*^'"?"''*',2:;  *^'''*l'?^^'-"^'^  , 
4™  hoort  fbrtv-fiTe  ta    ulea.  he  In  tha  year  1736,  BtoncAim,  with  leleacopaa 

Wight  ipot^  the  limiU  bet.^;  the  light  "^  f^  '"i^™  ^"*"  ^°^  "^""m'!^  J 
-a  *<  Art  -de  of  the  pUnet,  not  ftr  fromTit.  "™"  "^  '*T,1.  ■  °"  T^^v^.nS.  W  "^ 
««l«i.tU».ametimehenotic«itwodark  «•  «««""'t  of  them  u.  a  book  «ntiU«l,  " /ft.. 
*l<»ig  ipot*  near  the  wert  nde  of  the  diak,  •  »t*  "  Phllmoptlcil  Traniacilon.,"  ibrldiM 
Mrtpmenled  Fig.  15.  After  thi.  ha  eooU  1?  p'Vn''"''j™r<,S"«  fc«w'Vn/Lp.  ff^^ 
aWn  no  aUi^lKlDiy   viswa  of  Venn*  till    aDd'jIbiiUirijortbtBiiyalAcadeBTariictaiioaa 
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fieri  et  Piotpheri  noea  Phenomena."  Jn  of  A,  appcan  by  the  fSgan*  pna  bj  BUn- 
Shmi  obaeiralionB,  ws  do  not  End  Ihtt  uiv  cbini ;  >iu),  if  so,  it  would  curmpoDd  wht 
^ne  of  tbem  wha  conlinacd  long  enon^  to  the  rotation  of  twenty-three  honn  twni^ 
diacover  any  ihan^  ofpcKiticin  in  the  ipolB  It  minulci  deducn]  by  Casaini.  Beodn.  it  ia 
(be  enJ  of  the  obscrvution  from  whet  there  imposeible  to  make  obaervBtions  on  Venui 
nai  at  the  beginning;  but  at  the  diitsnce  of  for  three  or  four  houn  in  micccaaion,  ai  ii 
two  an'l  of  lour  Jays  he  found  the  aatne  spot  here  auppooed,  without  the  hr.lp  of  equatorial 
■dvanccil  H>  fur  tlial  be  condudcd  it  miut  inslrtimcntii,  which  were  not  then  in  uae,  a* 
have  gone  round  nt  the  rate  of  15^  in  a  day-  tbia  planet  is  seldom  more  than  three  houn 
This  advance  would  ahow  thai  VenuB  turned  above  the  hori2on  after  ranBet;  anil  iihen  jl 
Tound  cither  once  in  about  twcnly-foui  day*  iIcnxndB  within  B°  or  10°  of  the  horizon,  it  ii 
or  in  little  more  than  twetily-lhrec  houn,  but  inipoasible  to  we  its  gurftce  with  uiy  degree 
would  not  determine  which  of  Ihea^wai  the  of  diatinctneaa,  on  account  of  the  brillianrf 
(nic  period.  Fur,  if  an  obaervcr  at  a  given  of  ite  Ught,  and  the  undulating  rapoura  near 
hour,  su[ipii9e  xeTen  in  the  evetiing,  were  to  the  horiion,  which,  in  aome  caaes,  preient 
mark  Ibe  ciuct  place  of  a  ipnt,  and  at  the  even  iti  phaae  from  being  accurately  diEtin- 
■anw  hour  on  the  noit  day  tind  the  apot  ad-  guiahed.  In  the  commanication  in  "Micln^ 
vanced  15",  henould  not  be  nble  lodcteimine  aon'B  Journal"  for  1613,  already  Teleired  tj,  1 
whether  the  spot,  during  that  itilervel  of  have  shown  how  the  diapule  in  reference  to 
twenly-four  houia  bad  advanced  forward  only  the  rotation  of  Venus  may  be  aetlled  by  com- 
1S°,  or  bad  finiahed  a  ravotution,  and  IG"  menring  a  seriei  of  observationa  onthls|daiiet 
more  as  part  of  another  rotation.*  Of  Iheae  in  the  daytime,  when  its  spots,  if  any  wen 
two  periods  Bianchinj  condudcd  that  the  ro-  perceived,  could  be  (need  in  Ihrir  moliDn  ta 
tation  waa  Bccompliahed  in  (wenty-foar  days,  twelve  houn  or  more.  Mr.  Ferguson,  in  bla 
ught  houn.  The  following  is  the  chief,  if  astronomy,  by  adopting  the  conduaion  of  Bi- 
Uot  the  only  observation,  he  bringa  forward  to  anchini,  baa  occupied  •  numb^  of  pages  in 
aabatanlialc  hia  conclnaion.  He  saw  three  deacribinglbephenomenaoaVenusonlhiiaip- 
qiots.  A,  B,  C,  in  the  situation  rapreaenleil  in  pontion,whidideeciiptian  is  altogether  uados 
Fig.  IS,  whidi  he  and  BCTsral  penoni  of  and  coiiTeys  erroneotu  idcaa  of  the  circaat- 
itancesconnected  with  lhi»plBnet,if  theperiad 
Fig.  !■*•  determined  Irf  Ca*aii(i  (a«  ia  moat  jiroibaUe} !» 

Mr.  Schroeler,  fwinerly  mentioDed,nhohBi 

been  a  moat  diligent  and  accurate  observer  of 

the  beBTens,  comnjcnced  a  aerica  of  ohaem- 

tiona  in  order  to  delennine  the  doily  period  of 

this  planeL    He    observed  porticujirly  the 

different  ahapce  of  the  two  homa  of  Venus. 

Their  appearance  generally  varied  in  a  few 

hours,  and  became  ncail;  the  same  at  the  a*- 

diitinclion  viewed  lor  aboot  an  boor,  when   recponding  time  of  the  aubaequcnt  day,  a, 

they  could  diteorer  no  change  of  idace  in   rather,  about  half  an  hoar  sooner  every  day. 

their  appearance-    Tenoi  bemg  hidden  be-   Hence  he  concluded  that  the  period  must  ba 

bind  the  Barbarini  palace,  their  view  wu  in-    about  twenty-three  boon  and  a  half;  that  ll>a 

lennptcd  for  nearly  three  hours,  at  the  end  of    equator  of  the  planet  ia  conaideTsbty  indined 

whicti  they  found  that  the  spots  had  notsensi-   t"  the  ecliptic,  and  its  pole  at  a  conadenbla 

bly  changed  their  siluation.  But  the  inference    diatance  from  the  point  of  (he  horn.     Frem 

fiom  this  observBlion  is  not  condusive  for  the    aevend  obaervadons  of  this  kind  bo  found  Ii"! 

period  of  twenty-four  days  eight  hours.     For,    the  period  of  rotation  mnat  be  twenty-thm 

during  the  three  hours  interruption,  the  spot   houia,  twen^-one  minutes,  or  only  one  minute 

C  might  have  gone  off  tiie  diak,  and  the  B|Wt    more  than  bad  been  assigned  by  Caannij  and 

fl  moved  into  its  place,  where,  being  near  the    this,  wo  have  reason  to  believe,  ia  about  Iha 

edge,  it  vcould  appear  less  than  when  in  the    trtle  period  of  this  planet's  revolution  roand 

uiiddte;  A.  succeeding  into  the  place  of  B.,    ita  aiis,  being  lliirty-five  minutes  less  than 

would  appear  larger  than  it  did  near  (he  edge,    the  period  of  the  earth's  rotation,  which  iJ 

and  another  spot  might  have  come  Into  (he   twenty-three  hours,  fifty-sii  minntes.    I  bait 

place  of  A.    For  that  there  were  other  spots,  alated  theae  observadona  respecting  the  rot»- 

particularly  ':ne  whidi,  by  the  rotation  of  Ve-   tJon  of  Venua  at  aome  length,  becauae  \htj 

mia,  would  have  been  brought  into  the  place   are  not  genomlly  known  to  common  reader* 

on    Ihia  Bubject,  o-  — ■' — '    "   — -■ —  -'^ 

OlBBlraied  with  a  ll(ure.  In  my  vainna  " 

lBprj,™.„tora«dt.j,".ec  OB  111. 


DAT  OBURVATI0N8  ON  TENUa  49 

dhfpti  lAicb  bM  wiMa  umhk  wHnmjiam   (Fig.  31),  6  b^Ds  the  ettMBU^  of  tb  di- 
a  Ihii  {KHiit.  unetsr  of  a  t,  uh]  coiuaqumtlj,  the  inli»l 
Momtlmiu  on  Fatut — Mr.  Sdiraetv,  in   tanninilioa   af  the  eiwp.    The  itmk.t  t, 
hii  otnerroliofu,  diuoteced  nrenl  mountBUia  nixing  to  ■  pata  gnji  wu  bint  wbea  ooift> 
<■  thii  pUoet,  and  faaai  tllat,  like  tbon  of  paml  with  the  light  tX  the  enp  et  i.    I  we^ 
the  aKua,  the;  wcie  elmya  highmt  in  tba  (tnick  with  ■  uiilai  apfwamice  wbra  ob- 
■MUhem    heimipheTe  ;    dieir    perpendtcaUr  •erriiig  Venoii  whea  i»i1y  thirt;-Gve  hoan 
hei^li  being  dwI;  ■*  the  diunelen  or  tfaor  pMt  bn  ininior  coDJunctitRi,  on  March  i  1, 
nqwctin!  plmoete.     From  the    11th  td  Db-    1323,  a*  fbnnerlj  noticed,  (p.  39).     One  of 
oembei,  178S,  to  the  lltb  of  Jbddbi;,  1790,    the  cnapa,  at  leut,  appeared  to  project  into  the 
the  aoalhem  ham,  h   (Fig:  3"))    api«arad   dark  braucphere,  lilu  a  fine  [nod  tbraad,  be- 
yond the  InmiiXHU  Kiiudrcle.     Thia  pbeno- 
FI^ML                       f%.SI.  menanMr.ScbiOBtercaoBidenaithaAvi^b, 
or  crepUKUlar  light  of  Veoua.    From  lEeee 
and  Tarioui  other  obeerratioiu,  nhicb  it  would 
be  loo  ledioui  to  detail,  be  coadadcs,  on  the 
groond  of  fuiooa  calcuhitiotu,  that  the  daut 
part  of  die  etmoaidiera  of  Venni  ii  aboDi  IS, 
090  feettOTaomewhat  abon  three  mileahigfa; 
that  it  m«at  riH  br  above  the  higheet  uhdii- 
laina ;  that  it  ii  more  opaque  than  that  of  the 
Moon;  and  that  ita  ileiualj  is  a  aitffident  iea> 
Ma  wbj  KB  do  not  diacover  on  the  Kn&eo  <f 
Tenna  tfaoie  mperAcial  phadea  and  rarietiea 
of  appearance  which  are  to  bp  aeoi  oa  Ih* 
other  planeta 
Day  Ob»avatto>u  on  Vtnvt. — Tb*  omk 

"«~^^___  _^  ^       1   I      ■    ■■ 

IT  between  the  boon  of  ten  in  the  oioniiiig 
It  ia  qtiile  ab-  "^  *""  '"  '^  afternoon,  when  it  h^>peBed  to 

.,«,««-  ™ .^  -r-  -» >>«•• »[«-  K-"i.  '■  '■'*''  '^7^^  "^7  ■*•  .'™~^ 

Mrted  waa  i«galirfr  or  periodically  eeen,  it  "I«<*  "J""^  ,"^15^  t^"^J  "■"■ 
i»t  iDdic.l»T«.y  higfele^tioo  on  the  ?^.'°^.  .J^  ^  '^  ^  ^^  S  " 
»6»  of  the  planet,  and  it.  precis,  height  '*""'"*' "TJ  "*.?*?  "^  l"^  ""?? 
wai  depend  upon  if  diiUnce  from  the  iUnmi-  VP^  well  defined  in  the  erecuBg.  e<ea  with 
•  ^  '  -»  diA,  or,  in  odier  worIil  •'^  •**  tdeaoopoa.  But  m  the  dvUnw  Urn 
cinly  in   ^^  '"^  laannn  pnaent  a  abaip  and  wefl-Jto- 

— ..  _  -~    ~-       Ite  moon   ^"^  arpeel  with  a  good  aehrooBtie  teleaeope, 

M  ^li^niibed.  m7.  S^iiete'r"  meanired  ^  •'■V*  «™l^«<e'T  ^^  "f  *«•  •>^'^ 
teahilodeof  odiorth™on»nntain.,andob.  uom  wh^hd^™  .1.  «irii«  wW  near  the 
teed  the  Ulowing  renilta  :  height  of  the  l«»o«».  The  Ikdlowng  figure  (No  1)  ropre. 
fat,  nineteea  milea,  or  aboat  fi«e  timea  the  ""■«  ""  of  the  awwanmce.  of  Venn.  wb^A 
hdghl  of  Chimboraao;  height  of  the  aeoond,  '>T'  ^^"^  "*»  *?.2' tjT'^ 
elewinn.ile.and.hJf;  and  of  iholbiri,  ten  ™»™>g  th»  p^.ta  high  atatode^d  ta 
■ila  and  dine  qnarter*  Thtm  cMimatea  ■  ■•™',  *Tt™"  .»^  ,™  "w™"".  *7 
IHT  DKhmna.  iMwire  oKtain  canclion.  in  '^""^  '^  ■  three  end  a  half  feet  acknUMlla 
Sw.^!!e^^  tetaacope,»^ni^TnBabontlMti«ea. 

Alnotphtn  of   Fenua,— From  aeteral  of  Yig.  31 

Ht.BtbiMei'a obaarratkini. he >_>...•.  . 

Tema  haa  an  attrwMpbera  of  a 

ML    On  the  tentk  of  Septa 

•bMned  Ihat  die  MOtbeni 

^pnred,  and  wM  bent  ! 

«gbt  aeceada  beyood  the  InminoDa  eemicirde 

iaa  the  dark  benuaphere.    The  noitbem  coap 

W  be  aaiM  tapering  iefininatiDn,  ba(  did 


the  lH«th  of  it.  diadaw.    It  ia  precinl?  ii 


PMariadal 
Baa,famdi 
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txhibited,  appetnd  fur  mora  ludd  and  bright  non  was  nearly  equal  to  a  ibqith  part  of  tfw 

than  the  interior  portion.    It  wat  not  a  mera  diameter  of  Venus.    I  obaer^ed  it  atteutiTe^ 

atripe  or  luminoua  maigin,  but  a  broad  semi-  for  a  quarter  of  an  hoar,  and,  having  left  off 

circle,  of  a  breadth  nearly  one  third  of  the  looking  at  it  for  four  or  fire  minutes,  I  saw  il 

aemi^meter  of  the  planet    It  appeared  as  no  more ;  but  daylight  was  then  advanced, 

if  it  were  a  kind  of  table-land,  or  a  more  ele-  'I  had  seen  a  like  phenomenon,  which  reeem- 

Tated  portion  of  the  planet's  surface,  while  the  bled  the  phase  of  Venus,  on  Januaiy  25tii, 

interior  and  darker  part  appeared  more  like  a  1672,  from  fifty ^two  minutes  after  six  in  the 

plain,  diversified  with  inequalities,  and  two  morning  to  two  minutes  after  seven,  when  the 

large  spots,  somewhat  darker  than  the  other  brightness  of  the  twilight  caused  it  to  disap* 

parts,  were  faintly  marked.    The  appearance  pear.    Venus  was  then  homed,  and  this  phe- 

was  somewhat  similar  to  that  of  certain  par-  nomenon,  the  diameter  of  which  was  nrariy 

tions  of  the  level  parts  of  the  moon  which  lie  a  fbnith  part  of  the  diameter  of  Venus  was  at 

adjacent  to  a  ridge  of  mountains  or  a  range  of  the  same  shape.  It  was  ^^stant  from  the  soudi- 

elevated  ground.    I  have  exhibited  this  view  em  bom  of  Venus,  a  diameter  of  Venus  on  the 

of  Venus  at  diflerent  times  to  various  indivi-  western  side.    In  these  two  observations  I 

duals,  and  even  those  not  accustomed  to  look  was  in  doubt  whether  it  was  not  a  satel&ts 

through  telescopes  could  plainly  perceive  it  of  Venus,  of  such  a  consistence  as  not  to  be 

I  consider  it  as  a  corroboration  of  the  fact,  that  very  well  fitted  to  reflect  the  light  of  the  son, 

mountains  of  great  elevation  exist  on  the  sur-  andwhich,  in  magnitude,  bore  neariy  the  same 

&ce  of  this  planet    There  appeared  likewise  proportion  to  Venus  as  the  moon  does  to 

some  slight  indentations    in    the  boundary  the  earth,  being  at  the  same  distance  from  the 

which  separated  the  dark  from  the  enlightened  sun  and  the  earth  as  Venus  was,  the  pbsses 

hemisphere,  which  circumstance  leads  to  the  of  which  it  resembled." 

same  conclusions.    If  the  whole  hemisphere  In  the  year  1740,  October  23,  at  sonrife, 

of  the  planet  had  been  enlightened,  it  would  Mr.  Short,  with  a  reflecting  telescope  of  six* 

propably  have  appeared  as  in  No.  2.    On  the  teen  inches  and  a  half^  which  magnified  aboat 

whole,  I  am  of  opinion  that  future  diacoveries  sixty  times,  perceived  a  small  star  at  the  dii- 

m  relation  to  Venus  will  be  chiefly  made  in  tance  of  about  ten  seconds  from  Venus;  and, 

the  daytime,  by  large  telescopes  adapted  to  putting  on  a  magnifying  power  of  240  lilDel^ 

equatorial  machinery,  when  such  instraments  he  found  the  star  put  on  the  phaae  of  Venoa. 

ahall  be  brought  into  use  more  than  they  have  He  tried  another  magnifying  power  of  140 

hithertc  been.    Venus,  however,  is  the  only  times,  and  even  then  found  the  star  to  have 

planet  on  which  useful  observations  can  be  the  same  phase.    Its  diameter  seemed  about 

made  in  the  daytime ;  for  although  several  of  a  third  of  the  diameter  of  Venus.    Its  light 

the  ether  planets  can  be  perceived,  even  at  was  not  so  bright  or  vivid,  but  exeeedingly 

noonday,  particularly  Jupiter,  yet  they  present  sharp    and  weU    defined.    J^  line   passing 

a  very  obscure  and  cloudy  appearance  com-  throngh  the  centre  of  Venus  and  it  made  sn 

pared  with  Venus,  on  account  of  the  compa^  angle  with  the  equator  of  about  twenty  de- 

ratively  small  quantity  of  solar  light  which  grees.    He  saw  it,  lor  the  space  of  an  hoar, 

falls  upon  their  surfaces.  several  times  that  mormng ;  but,  the  light  of 

Supposed  SateUiU  of  Ventu, — Several  aa-  the  aun  increasing,  he  lost  it  about  a  quarter 

tronomera  have  been  of  opinion  that  Venus  is  of  an  hour  after  eight    He  says  he  looked  for 

attended  with  a  satellite,  although  it  is  seldom  it  every  clear  morning  after  this,  but  never 

to  be  seen.    It  may  not  be  improper  to  give  saw  it  again.* 

the  reader  an  abridged  view  of  the  observa-  A   similar  phenomenon    is   described  as 

tions  on  which  this  opinion  is  founded,  that  having  been  seen  by  Bauoouin,  Montaigne^ 

he  may  be  able  to  judge  for  himself.    The  Rodkier,  Montbarron,  and  other  astronomen^ 

celebrated  Gassini,  who  discovered  the  rota-  and,  from  their  observations,  the  celebrated 

tion  of  Mars,  Jupiter,  and  Venus,  and  four  of  M.  Lambert,  in  the  '*  Memoirs  of  the  Academy 

the  satellites  of  Saturn,  was  the  first  who  of  Berlin "  for  1778,  gave  a  theory  of  the 

broached  this  opinion.    The  follovring  is  his  satellite  of  Venus,  in  which  he  concludes  that 

account  of  the  observations  on  whic^  it  is  its  period  is  eleven  days,  f^ve  hours,  and  thir- 

founded :  teen  minutes ;  the  inclinaU'on  of  its  orbit  tb 

**  1686,  August  18,  at  fifteen  mmutes  past  the  ecliptic,  63}^  ;  ita  distance  fix>m  Venoa, 

four  in  the  morning,  looking  at  Venus  with  a  66 J  radii  of  that  planet ;  and  its  magnitude, 

telescope  of  thirty-four  feet  I  saw  at  the  die-  4-27  of  that  of  Venus,  or  neariy  equal  to  that 

tance  of  three  fifUis  of  her  diameter,  eastward,  of  our  moon.  There  is  a  singular  oonaistency 

a  luminous  appearance,  of  a  shape  not  well  in  these  observations,  which  it  is  diflEuolt  ta 

defined,  that  seemed  to  have  the  same  phaae  account  for  if  Venus  have  no  aBtellile.  Astnv 

WiA  Venus,  which  was  then  gibbous  on  the  ,  ..  PhHo.nphle.1  Transaction.."  No.  iS^  fbr 

western  side.    The  diameter  of  this  pbenome*  Jaaaary,  Febmarv  and  Karclu  1741. 
rSM) 
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MBennpectcd  Aat  mch  ■  bod?,  if  il  eiiit-  ippeiin  bjthe  fignn  Ihal  tha  poiiiti  9  mil 
•d,  would  be  Men  aa  >  mtall  duk  ipot  upon  would  hive  been  diametricall;  appotite  if  Aa 
dw  Mia  et  tbetinM  of  the  tranDU  irf' Venn*  in  nteUite  had  gone  fiflMn  degree*  roora  nmd 
1T6I  and  1769;  but  no  nicti  pbewKDenm  tbe  centrml  point  where  Venna  ia  repreKStad. 
nenu  to  have  been  notiMd  U  tboae  tiiDea  by  May  Illfa,  at  nine  o'clock  r.  >.,the  onlj  night 
aaj  ot  the  obaenen.  Lambeit,  howerer,  wheo  the  view  of  the  planet  wan  n-it  ohecured 
BMinttina,  fma  the  tablea  he  eakotaled  in  le-  by  moonlight,  twilight,  or  clouija,  tlie  aalellita 
■aliou  tn  thia  body,  that  the  MtaUite,  if  it  did  ap[ieared  nearly  at  the  aanie  diMance  from 
eiiat,  DUffat  not  have  piiaed  over  tbe  nin'a  Venni  aa  befbre,  mahins  with  the  vertical  an 
£A.  at  the  tiiDe  of  the  trannla,  bol  be  expected  angle  of  fortj'GTe  degrees  towarda  the  loiith, 
diat  it  mi^t  be  seen  atone  on  the  ann  when  and  above  iU  pritnary.  Tlie  light  of  the  aalel- 
Teooa  p»aaad  near  dul  lominary.  lite  wta  always  very  weak ;  but  it  had  alwaya 

ThafoUawingiia  jwlicularacconntof  lb«  tbe  aame  phue  with  ita  piimaiy.  whether 
obaervBtioDB  made  by  Mr.  Montaigne ; — Hay  viewed  with  it  in  the  Geld  of  the  lelocope  or 
8, 17B0,  he  perceived,  at  twenty  minalea  die-  alone  by  itaelf.  He  imagined  Ihat  the  reaatm 
rtanrea  fiom  Venn*,  a  anall  creaceut,  with  why  tbe  niellite  hod  been  *o  frei]enlly  looked 
tbe  b<HDB  peiDluig  Itie  Mine  way  aa  Ihoae  of  Sk-  without  racceaa  might  be,  that  one  part  of 
Venni.  Ita  diameter  waa  a  fborth  of  that  of  ita  globe  wu  rmated  over  with  ipota,  or  other- 
it*  prioHUV ;  and  a  line  dnwn  from  Vemia  to  wise  nnGt  to  reflect  the  light  of  the  fun  wtdi 
the  aalellite  maiJe,  below  Venne,  an  angle  any  degree  of  brilliancy,  a*  ii  auppoaed  to  be 
with  the  vertical  of  altout  twenty  degrees  to-  the  caee  with  the  liRh  eatellita  d'Saturn. 
wvda  the  aautfa,  aa  in  Fig.  33,  No.  8,  where  It  is  eridenl  that,  if  Venna  have  a  sstelHle, 
Z  JTnpreaents  the  vertical,  and£  C  a  paial-    it  must  be  difficult  lo  be  seen,  and  ran  only 

Fig,  3S. Na  S.  '*  perceived  in  certain  ftvootalile  poationa. 

uj..  It  cannot  be  seen  when  neatly  tbe  whole  of 

^"^  ita  enlightened  hemiaphere  ia  tnmed  to  dw 

earth,  on  account  of  ita  greet  distance  at  aodt 

a  time,  and  ita  proiiniitj  to  the  sun ;  tut 

eoold   it  be  eipeeled  to  be  aeen  when  die 

planet  ia  near  ita  inferior  conjunction,  aa  it 

would  then  preeent  to  the  earth  iHily  a  very 

alender  crescent,  beiidea  being  in  the  imoe- 

1^  !_.   dials  nrighboorhood  of  tbe  ann.    The  bert 

J  W  poaidon  m  which  aach  a  body  might  be  de- 

*  *    lected  ia  near  (be  liiDe  of  the  planet's  greatest 

elongation,  and  when  it  would  appear  about 

half  enligfatened.     If  the  plane  of  ita  oihit  be 

nearly  coincideDt  with  the  plane  of  tbe  planef  • 

wbit,itwillbe  frequently  hidden  tty  Um  intow 

podlian  of  the  bod;  of  Venus,  and  likewiae 

wben  paaing  along  her  snr&ce  in  lbs  {^ipo> 

ate  point  of  ita  oibit ;  and  if  one  aide  of  thlt 

^Btith,  ^^  ^  uifltled  for  reflecting  much  tight,  it 

M  to  dte  ecEptie,  making  ttten  an  »n^  widi   will  aeraant  m  part  for  ita  being  seldom  sbsd. 

die  vertical  of  forty-G^e  degreea.    The  num-   It  la  not  anffidenl  in  this  ease,  lo  say,  as  % 

ben  3, 4, 7,  11  mark  the  aituatiana  of  die  sa-  David  Brewster  fass  done,  "that  Mr.  War- 

lelEte  on  llie  respective  daya.    May  4th,  at  geotin  had  in  liis  poateasion  a  good  acbromatia 

Aa  same  hour,  he  saw  the  same  star,  distant   telescope,  which  always  Aowed  Venus  with 

(im  Venos  about  oite  minute  more  than  be-   such  a  Hiellite,  and  that  (be  deception  waa 

bn.  and  making  ui  an^  with  the  vertical  of    diacovered  by  taming  the  telescope  about  ita 

ten  Jegrtca  below,  but  rai  (he  north  aide ;  ao    axia."      For  we   cannot  suppose   that  such 

that  the  atellite  seemed  to  have  described  an    accnnte  observers  aa  (hose  mentioned  abov* 

■re  of  about  thirty  degreea,  whereof  Venua    would  hare  been  deceived  by  such  an  optical 

wu  the  centre,  and  the  nihus  twenty  minutes,    illusion  ;  and,  beiidea,  the  teleact^Ks  which 

Tbe  two  CoUowing  night)  being  buy,  Venus  were  used  in  (be  observations  alluded  to  were 

<«ild  not  be  Been.    But  May  7(b,  at  die  same    both  relrac(ora  and  rcflectois,  and  it  ia  not 

hon  as  on  Itw    preceding  days,  be  aaw  the    likely  that  both  kinda  of  instnunenls  would 

Wdiite  agun,  hat  above  Venua,  and  on  the  produce  an  illunon,  espedslly  when   threa 

Mtb  adu,  as  lepresenleil  at  7,  between  twen-  diderent   powers  were   applied,  aa   in   Mi. 

^-tve  and  twenty-aii  ipinutea,  upon  a  Una   Ethoit's  observations.    Were  the  attentiMi  of 

«iudk  Bade  an  angle  of  fbrty-Gve  degrees   astronomeia  more  particalariy  directad  to  ibis 

wittdkavntical  towards  the rioht hand.    It   pmnt  than  it  has  bithetlo  baen;  wen  tb* 
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iber  of  ftitronoBiical  obnrven  increand  C  D^tm  mm  froin  tlie  eartfi,  nislrt  \m  «nr* 
l»  ft  moch  greilff  degree  than  at  pvaaeDfc;  tamed.  Siiioe  A  C  and  B  D  ut  aliaigiit 
wd  weia  frequeDt  obaarralioiia  on  thai  planet  linea  croaring  each  other  at  v,  thej  oonaa- 
BMde  in  the  dear  and  aerene  iky  of  tropical  qoently  make  eqfual  angiea  on  each  aide  «f 
eUmea,  it  ii  not  improbable  that  a  deosve  the  point «;  and  C  D  will  be  to  £  il  aa  the 
opinion  might  aoon  be  fonned  on  thia  point ;  diatanoe  of  Tenna  from  the  anu  ia  to  her  dia- 
•nd,  if  a  aateUite  were  detected,  it  would  tend  tanoe  from  the  earth ;  that  ia,  aa  66  to  87,  er 
to  promote  the  piogiwai  and  illuatrato  the  nearly  aa  S|  to  1 :  for  Venua  ia  68  milliona 
dedootiona  of  phyacal  aatronomy.  It  ia  aome-  of  mUea  from  the  aim,  jmd  S7  millieaa  fima 
what  probable,  reaaoning  a  Driort,  that  Veooa,  dweaith,fttthetimeef  a  tranat  or  an  inftiior 
ft  planet  neaity  as  large  as  the  earth,  and  in  ita  coojnnctioB.  C  D,  tbereiMn,  oocopiea  a  spaee 
immediate  neigfabourhood,  ia  acoompanied  by  on  the  aon'a  disk  8}  timea  aa  gnat  aa  ib/t 
ft  aecondaiy  attendant  earth'a  apparent  diameter  at  the  diatanoe  of 
JVanaiU  of  Venua* — ^This  planet,  when  in  the  sun ;  or,  in  other  woida,  it  ia  e<inal  to  Jwt 
oartain  positions,  is  seen  to  pass  like  a  round  /I'met  the  son's  horizontal  parallai ;  and,  Ihna- 
black  spot  across  the  disk  of  the  sun.  These  fore,  aoiy  error  that  might  oocar  in  meaauriiig 
inauiU,  as  they  are  called,  are  of  rare  occur-  it  will  amount  to  only  one-fifth  of  that  enor 
Mnoe,andtakeplaceatinterTal8of  8  and  113  on  the  horiiontal  parallax  that  may  be  deduced 
years.  If  the  plane  of  the  orbit  of  Venus  ex-  from  it;  and  it  is  on  the  ground  of  this  parallax 
ftctly  coincided  with  that  of  the  earth,  a  transit  that  the  distance  of  the  sun  is  delMmined. 
would  hi^pen  at  regular  interrals  of  tittle  The  result  of  all  the  obaermtiona  made  on  the 
aoro  than  nmeteen  montha ;  but  as  one  half  trensito  which  happened  in  1761  and  1769 
of  this  planet's  orbit  is  three  degrees  and  a  gives  about  8  j  aeeonda  aa  the  hoiiiontal  pa- 
half  below  the  plane  of  the  earth's  orbit,  and  rallax  of  the  sun,  which  makea  hia  distaDcs 
4he  other  half  as  much  above  it,.a  transit  oan  95  milliona  of  milea.  The  distance  is  oon- 
«nly  take  place  when  it  happens  to  be  in  one  sidered  by  the  moot  enlightened  astionomen 
nf  the  nodeij  or  intersections  of  the  orbits,  as  within  ont^iflkA  part  of  the  true  dis- 
•boqt  the  time  of  ito  inferior  conjunction,  tanoe  of  tha  aon  from  dm  cmlh;  ao  tfiatno 
These  transite  of  Venua  are  phenomena  of  future  iliBiatiimt  wiH  alter  thk  distaiioe  » 
veiT  great  importance  in  astronomy,  as  it  is  as  to  incraaaa  ftr  diminiA  it  by  mnn  IbiB' 
4iwing  to  the  observations  which  have  been  two  mitlionB  of  asilea. 
made  on  them,  and  the  calculations  founded  The  Ibtnre  transite  ef  tmtm  hr  the  next 
nn  these  oiiservations,  that  the  distance  of  the  400  yearn  are  aa  fellows: 

4Pun.has  been  very  nearly  aaoertained,  and  the  ^ fcaars.  mfaatoi. 

dimensions  of  the  planetary  system  determined  1874,  Pecember  Mi .  • .  •  4    6  ajl 

to  ft  near  approximation  to  the  truth.  It  would  1888,  Deoember  6th  •  •  •  •  4  16  v«k. 

be  too  tedious  to  enter  into  a  particular  expla*  •064,  Jmn  M 8  SI  a««. 

•ation  of  ihe  procem  and  calculations  con-  8018,  June  6lk 1  IT  aji. 

nacted  with  thii  subject,  and  therefore  I  ohall  *l*^t  S"""**"  "*•••*  •''  ^^' 

only,  in  a  few  words,  explain  the  prmeipk  21^  Deoambsr  Wtk  •  •  • .  S    •  pji. 

on  which  the  deductions  are  founded.    Sup-  8847,4unenth 6  81  »ji. 

fwaa  B  A  (Fig.  83)  to  represent  the  earth;  «»**.  June  •* 4  U  ajk. 

%  Venus;  and  S  the  ann.     Suppoae  tiro  Some  of  theae  traMite  will  last  nearly  sewn 

hours.    The  next  two  transite  will  not  bs 

fig'SS.  visible  throughout  their  whole  duration  in 

^^^^^  Britain  or  in  most  countries  in  Europe.  8ock 

M^^^Mk.  ^"^  ^  importance  attached  to  the  observa* 

JJ[^ — ^^^^Si  •"<»■  of  the  last  transite  m  1761  and  1769, 

flT^^^^C^^^^    F^nl^^^  ^^^  aeverel  of  the  European  atetes  6tted  out 

^f"'^                 ^"^""^^g^^^y  expeditions  to  difierent  parte  of  the  world,  and 

^fc^g-ji^y  sent  astnmomen  with  Uiem,  to  make  the  le- 

quisito    observations.     This  was  one  end, 

ipedators,  A  and  B,  at  oppoaite  extremi-  among  othera,  of  the  oelebreted  expedition  of 

tiea  of  that  diameter,  of  the  earth  which  \a  Captein  Cook,  m  1769,  to  the  islands  of  the 

perpendicular  to  the  ecliptic ;  then,  at  the  mo-  Pacific  Ocean ;  and  the  transit  was  observed 

ment  when  the  observer  at  B  sees  the  centre  in  TMtit  now  ao  celebrated  on  account  of  the 

of  the  planet  projected  at  D,  the  observer  at  moral  revcdotion  which  has  lately  taken  phd 

A  will  see  it  projected  at  C    If,  then,  the  among  ite  inhabitente.  - 

two  observere  can  mark  the  precise  position  Magnxtudt^  and  Extent  of  Surf aet  on  Um 

of  Venus  on  the  sun's  dids  at  any  given  mo-  Planet4 — ^The  diameter  of  Venus  has  been 

ment,  or  note  Ae  predae  time  of  ingress  or  computed  at  about  7800  milcv;  and,  ooosa* 

Bgrem  of  the  planet,  iSm  angular  measme  of  quently,  ite  sorfeoa  oontaiQa  101»134^i  « 
<888) 
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101  nOIioni  of  sqimie raileik    Taking,  fa  tg.M, the  laigerciick diowing lbs ■» of 

m  imnaily,  tha  population  of  EngUoii  at  a  tho  ann  from  Venua. 

tfandaiJ,  thia  planet  wouM  eontain  a  nvmbar  _     _ 

of  inUiitaBtB  cqwl  to  mora  tlian  53,500  ng.%^ 

Binionis  or  naaity  atzty-aeven  times  the  poptH 

btian  of  oor  gk^    It  does  not  appear  that 

anj  gfcal  ^uantitf  of  water  exists  apon  this 

planet,  otberwiae  theio  would  be  a  grsater 

contrast  between  the  difierent  parts  of  its  mu- 

hce^  the  water  presenting  a  much  darker  hoe 

thaa  the  land.    For,  if  from  a  high  mountain 

we  Borvey  a  scene  in  which  a  portion  of  a 

large  iiTer  or  of  the  ocean  is  contained,  when 

ihe  aon  is  shining  on  aU  the  objects,  we  shall  With  regard  to  the  keai  in  thia  planel^  m^ 

Hod  that  the  water  piesents  a  much  darker  ooiding  to  the  principles  and  hdt§  fofnaeAy 

appearance  than  the  Und,  as  it  absorbs  the  stated  (page  84^,  it  may  be  modified  by  the 

greater  part  of  the  nys  of  light,  except  in  a  constitution  of  its  atmosphere  and  the  natnrs 

few  points  between  our  eyes  and  the  sun,  of  the  substances  which  compose  its  sni&oe^ 

where  his  rays  sre  reflected  from  the  snrfiuse  so  that  its  intensity  may  not  be  so  great  as  wi 

of  the  flnid ;    but  these   partial  reflections  might  imagine  from  its  nearness  to  the  smk 

would  be  altogether  invisible  at  the  distance  Even  on  the  supposition  that  the  intensity  of 

of  the  nearest  planet    It  is  pretty  evident,  the  heat  of  sny  body  is  invereely  as  the  square 

however,  from  what  has  been  formerly  stated,  of  its  distance  from  the  sun,  it  Ims  been  calc» 

that  there  ia  a  great  diversity  of  surfiice  on  lated  that  the  greatest  heat  in  Venus  exceeds 

this  pianrt;  and  if  some  of  its  mountains  be  the  beat  of  8t  Thomas,  on  the  coast  of  Gui^ 

nftore  than  twenty  miles  in  elevation,  they  may  nea,  or  of  Sumatra,  alwut  as  much  as  the 

preaeni    to    view  objeols  of  sublimity  and  heat  in  those  places  exceeds  that  of  the  Orifr> 

grandeur,  and  from  their  sommilB  extensive  ney  Islands  or  that  of  the  city  of  Stockbohn ; 

fluid  ^versified  prospects  of  whidb  we  can  and,  therefore,  at  60  degrees  north  latitude  on 

ferm  no  adequate  conception.    So  that  Venus,  that  planet,  if  its  axis  were  perpendicular  ta 

although  a  small  fiadion  smaller  than  the  the  plane  of  its  orbit,  the  heat  would  not  eo^ 

earth,  may  bold  a  rank  in  the  solar  system  and  ceed  the  greatest  hc«t  of  the  earth,  and,  of 

in  the  empire  of  the  almighty,  in  point  of  coarse,  vegetation  like  ours  could  be  canisd 

population  and  sublimity  of  scenery,  &r  sur-  on,  and  animals  of  a  terrestrial  species  might 

pasBJng  that  of  the  world  in  which  we  dwelL  subsist    But  we  have  no  need  to  enter  into 

Having  dwelt  so  long  on  the  phenomena  such  calculations  in  order  to  prove  the  habit»- 

ef  this  pimet,  I  shall  state  only  the  following  bility  of  Venus,  since  the  Creator  has,  doub^ 

additienal  particulars :  The  quantity  of  Sghi  less,  in  this  as  well  as  in  every  other  case^ 

on  Venus  b  nearly  twice  as  great  as  that  on  adapted  the  structure  of  the  inh^tant,  to  Ifaa 

*fae  earth,  which  will,  doubtless,  have  the  ef-  nature  of  tiie  habitation. 

feet  of  causing  all  the  coloars  reflected  from  In  addition  to  the  above,  die  following  fiM^te 

dwdiflerentpartsofthescenery  of  that  planet  may  be  stated:  Venus  revolves  in  an  oibit 

to  present  a  more  vivid,  rich,  and  magnificent  which  is  433,800,000  of  miles  in  ctrcumforenea 

ti^earance  than  with  us.    Is  is  piob^le,  too,  in  the  space  of  224  days  16  hours;  its  rale  of 

that  a  great  proportion  of  the  objects  on  its  sur-  motion  is  therefore  about  eighty  thousand  miles 

face  are  fitted  to  reflect  the  solar  rays  with  every  hour,  one  thousand  three  hundred  and 

peculiar  splendour ;  for  its  light  is  so  intense  thirty  miles  every  minute,  and  above  twenty- 

as  to  be  distinctly  seen  by  telescopes  in  the  .two  miles  every  second.    Its  difltanoe  from  the 

daytime;  and,   during  night,  the  eye  is  so  sun  is  68  millions  of  miles;  and  its  dfistanoa 

eveipoweiwl  fay  its  brilliancy  as  to  prevent  its  from  the  earth,  when  nearest  us,  is  about  ST 

sorfoce  and  margin  from  bemg  distinctly  per-  milUons  of  miles,  which  is  the  nearest  a|N 

oeived.  Were  we  to  indulge  our  imaginations  proocb  that  any  of  the  heavenly  bodies  (except 

on  this  solject,  this  circumstance  might  lead  the  moon)  make  to  the  earth.    Tet  diis  di» 

vs  to  form  varioas  conoeptioiis  of  the  glory  tanoe,  when  considered  by  itself,  is  very  greaA; 

nd  msgnifioenoe  of  the  diversified  otjeds  for  it  wVmld  requiie  a  cannon  ball  six  yean 

which  may  be  presented  to  the  view  of  the  in-  and  three  months  to  move  from  the  earth  la 

teBectoal  beings  who  inhabit  this  world ;  but,  the  nearest  p(Mnt  of  the  orbit  of  Venus,  al> 

in  the  mean  time,  we  have  no  sofllcient  datm  though  it  were  flying  every  moment  at  the 

Is  warrant  us  in  indulging  in  conjectnnd  rate  of  500  miles  an  hour,  or  13,000  milea  a 

ipeeohtioM;    The  apparent  sise  of  the  sun  day.  Were  the  enligfatened  hemisphere  of  the 

from  Venus,  compared  with  his  mag-  planet  turned  to  the  earth  when  it  is  in  this 

from  the  earth,  ia  rapresented  nearest  point  of  its  orbit,  it  would  appear  lih* 

2k2  (381^ 
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•  brilliiiit  moon,  twenty-fiTo  times  laiger  tfaui  oocapj  «  ^Moe  larger  than  all  the  hMvo^f 

It  generally  does  to  the  naked  eye  ;  but  at  orbs,  yet  it  is,  in  fact,  almost  infinitely  smaller, 

that  time  its  light  side  is  turned  to  the  sun  and  and  holds  a  rank    only  with   the  smaUer 

ftway  from  the  earth.    At  its  greatest  distance  bodies  of  the  universe ;  and,  althou^  it  ap> 

from  us  it  is  163  millions  of  miles  from  the  pears  to  the  eye  of  sense  immovably  fixed  ii 

earth.    The  period  of  its  gnaUst  brigMneat  the  same  position,  yet  it  is,  in  reality,  flying 

is  when  it  is  about  forty  degrees  fitim  me  sun,  through  the  ethereal  spaces  at  the  rate  of  more 

either  before  or  after  its  inferior  conjunction,  than  a  thousand  miles  every  minute,  as  ws 

at  which  time  there  is  only  about  one  fourth  have  already  demonstrated.    The  Jigun  of 

part  of  its  disk  that  appears  enlightened.    In  the  earth  is  now  ascertained  to  be  that  of  an 

this  position  it  may  sometimes  be  seen  ^th  oblate  tpKeroid,  very  nearly  approacbirg  to 

the  naked  eye  even  amid  the  q;>lendours  of  the  figure  of  a  globe.    An  orange  and  a  com- 

noonday.    In  the  evening  it  casts  a  distinct  mon  turnip  are  oblate  spheriods,  and  are  fire- 

ihadow  on  a  horizontal   plane.     Sir  John  quently  eihibited  to  illustrate  the  figure  of 

Herschel  remaiks,  that  this  shadow,  to  be  die-  the  esjth.   But  they  tend  to  convey  an  em^ 

tbguished,  **  must'  be  thrown  upon  a  white  neous  idea ;  for,  although  a  spher^  of  ten 

ground.    An  open  window  in  a  whitewashed  feet  diameter  were  constructed  to  exhibit  the 

room  is  the  best  exposure ;  in  this  situation  I  true  figure  of  the  earth,  no  eye  could  distiD- 

bave  observed  not  only  the  shadow,  but  the  guish  tiie  difference  between  such  a  spheroid 

djfiiracted  fringes  edging  its  outline."    The  and  a  perfect  globe,  since  the  difference  of  its 

dmtUy  of  Venus  compared  with  that  of  the  two  diameters  would    scarcely  exceed  one 

■on  is  as   1  to  383,137,  according   to  La  third  of  an  inch;  whereas,  if  its  diameters 

Place's  calculations,  while  that  of  the  earth  is  bore  the  same  proportion  to  each  other  as  the 

■s  1  to  329,630 ;  so  that  the  earth  is  8om»-  two  diameters  of  an  orange  generally  do,  its 

what  denser  than  Venus.    A  body  weighing  polar  diameter  would  be  nearly  one  foot  three 

one  pound  on  the  earth  will  weigh  only  15  as.  inches  shorter  than  its  equatoriaL 

10  dr.  on  the  surface  of  Venus.    The  eceen-  Before  the  time  of  Newton  it  was  never 

trieUy  of  the  orbit  of  Venus  is  less  than  that  suspected  that  the  fi^pire  of  the  earth  differed 

of  any  of  the  other  planets ;  it  amounts  to  in  any  degree  from  that  of  a  perfect  ^iben, 

492,000  mUes,  which  is  only  the  1-276  part  of  excepting  the  small  inequalities  produced  by 

the  diameter  of  its  orbit,  which,  consequently,  the  mountains  and  vales.    The  first  drcum- 

approaches  very  nearly  to  a  circle.    The  in-  stance  which  led  to  the  determination  of  ill 

dination  of  its  orbit  to  the  ecliptic  is  3^  23^  true  figure  was  an  accidental  experiment  mads 

83".    Its  mean  apparent  diameter  is  17'^,  and  with  a  pendulum  near  the  equator.  M.  Richer, 

its  greatest  about  57^".    Its  greatest  elonga^  a  Frenchman,  in  a  voyage  made  to  Cayenne^ 

lion  from  the  son  varies  fit>m  45^  to  47^  12'.  which  lies  near  the  equator,  found  tlttt  the 

Its  mean  arc  of  reirogradation,  or  when  it  pendulum  of  his  clock  no  longer  made  its  vi- 

moves  fix>m  east  to  west  contraiy  to  the  order  brations  so  frequently  as  in  the  latitude  of 

of  the  signs,  is  16^  12^,  and  its  mean  dura-  Paris,  and  that  it  was  absolutely  neoeesary  te 

tion  forty-two  days,  commencing  or  ending  shorten  it  in  order  to  make  it  agree  with  the 

when  it  is  about  28^  48^  distant  from  the  sun.  times  of  the  stars  passing  the  meridian.  Soma 

Such  is  a  condensed  view  of  most  of  the  years  after  this,  Messrs.  Deshayes  and  Varin, 

Ads  in  relation  so  Venus  which  may  be  con-  who  were  sent  by  the  French  king  to  make 

iidered  as  interesting  to  the  general  reader.  certain   astronomical   observations  near  the 

equator,  found  that  the  pendulum  at  Cayenne 

m.0TTHii4>TH,G0FsiD»»i#AFLAKiT.  ^^  143  ^ibj^tions  le»  ih  s  day  tbm  st 

In  exhibiting  the  soaneij  of  the  heavens,  Paris,  and  that  his  clock  was  retarded  by  that 

it  is  not  perhaps  absohrtelT  necessary  to  enter  means  two  minutes  twenty-eight  seconds ;  and 

into  any  particular  deserqition  of  the  earth ;  was  obliged  to  make  hii  pendulum  shorter  by 

bat  as  it  is  the  only  planetary  body  with  which  two  lines,  or  the  sixth  part  of  a  Paris  inch,  in 

we  are  intimately  aoquamted,  and  the  only  oider  to  make  the  time  agree  with  that  de- 

■landaidbywhichwecanformajudgmetitof  duced  firom  celestial   observations.    Similar 

the  other  planetaz^  globes,  and  as  it  is  con-  experiments,  attended  with  the  same  rcsulti^ 

nected  with  them  m  the  same  system,  it  may  were  made  at  Martinique,  SL  Domingo^  ^ 

be  expedient  to  state  a  few  fects  m  relation  to  Helena,  Goree,  on  the  coast  of  Afinca,  and 

its  figure,  motion,  structure,  and  general  ar-  various  other  places,  in  all  which  it  was  foood 

langements.  that  the  alteration  was  the  greatest  under  the 

The  earth,  though  apparently  a  quiescent  equator,  and  that  it  diminished  as  the  observer 

body  in  the  centre  of  the  heavens,  is  suspend-  approached  the  northern  latitudes.    This  dis- 

•d  in  empty  space,  surrounded  on  all  sides  by  covery,  trifling  as  it  may  at  first  sight  appear, 

ttie  celestial  lumbaries  and  the  spaces  of  the  opened  a  new  field  of  investigation  to  philoso- 

flnnament   Though  it  vpptnn  to  our  view  to  phic  minds;  and  there  are,  perhaps,  few  fecfir 
(980 
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dhwuhuut  the  nnge  of  flcienoe  from  wliidi  and  La  Goadamine  to  Peru,  In  Sooth  Ana- 

ao  manj  corioiia  and  important  fiu:la  have  lica.  The  first  of  theae  companiea  began  thiir 

been  dednoed*     Sit  Isaac  Newton  and  M.  operations  at  Tomea,  near  the  Gulf  of  Both- 

Hoygena  were  among  the  first  who  perceived  nia,  in  Jnly»  1736,  and  finished  them  in  June, 

the  eitensive  application  of  this  discovery,  1737.  Those  who  were  sent  to  Pern,  having 

and  the  important  resulta  to  which  it  mif^t  greater  difficulties  to  encounter,  did  not  finish 

lead.    Newton,  whose  penetrating  eye,  traced  their  survey  till  the  year  1741.    The  results 

die  &ct  through  all  ita  bearings  and  remote  of  theae  measurements  Vere,  thst  a  degree  of 

oonseqnencea,  at  once  perceived  that  the  earth  die  meridian  in  Lapland  contains  344,627 

must  have  aome  other  figure  than  what  was  French  feet,  and  a  degree  of  the  meridian  at 

conunonly  sappoaed,  and  demonstrated  that  the  equator  340,606 ;  so  that  a  degree  in  Lap- 

this  diminution  of  weight  naturally  arises  iVom  land  is  4021  French  feet,  or  4280  Engli^ 

the  earth'a  rotation  round  its  axis,  which,  ao-  feet,  longer  than  a  degree  at  the  equator ;  that 

cording  to  the  laws  of  drculai  motion,  repels  is,  Uiey  difier  about  six  and  a  half  English 

an  heavy  bodiea  fimn  the  axis  of  motion ;  so  fiirlongs,  or  8-lOth  of  a  mile.  But  if  the  earth 

that,  thia  motion  being  swifter  at  the  equator  had  been  a  perfect  sphere,  a  degree  of  the 

than  in  other  parts  more  remote,  the  weight  meridian  in  every  latitude  would  have  been 

of  bodies  must  also  be  less  there  than  near  the  found  precisely  of  the  same  length.    Thia 

polesi    All  heavy  bodies,  when  left  to  them-  spheroidal  figure  is  not  peculiar  to  the  earth ; 

selves,  fell  towards  the  earth  in  linea  perpen-  for  the  planets  Saturn,  Jupiter,  and  Mars  are 

dicular  to  the  horizon ;  and,  were  those  linea  likewise  found  to  be  spheroids,  and  some  oC 

continued,  they  would  all  pass  through  the  them  much  fiatter  at  the  poles  than  the  earth, 

earth's  centre.   Every  part  of  the  earth,  there-  The  difierence  between  the  polar  and  equa- 

fore,  gravitalea  towards  the  centre ;  and  aa  this  torial  diameters  of  Jupiter  is  more  than  6000 

fierce  is  found  to  be  about  289  timea  greater  miles. 

than  that  which  arises  from  the  rotation  of       From  the  circumstances  skated  above,  we 

the  earth,  a  certain  balance  will  instantly  be  may  learn  thai  the  most  minute  ferts  connected 

maintained  between  them,  and  the  earth  will  widi  the  system  of  nature  ought  to  be  care- 

aasume  each  a  figure  as  would  naturally  result  fully  observed,  investigated,  and  recofded,  as 

from   the  difference  of  these  two  opposite  they  may  lead  to  important  conclusions,  which, 

forces.     From  various  considerations  and  dr-  at  first  view,  we  may  be  unable  to  trace  or  to 

eumstances  of  this  kind,  Newton  founded  his  appreciate ;  for  in  the  ^stem  of  the  material 

sobtime  calculations  on  this  subject ;  and,  as  world,  the  greatest  and  most  sublime  eflects 

Fontenelle   remarks,  "determined   the  true  are    sometimes    produced    firom    apparently 

figure  of  the  earth  without  leaving  his  elbow-  simple  and  even  trivial  causes.    Who  could 

chair.**  have  imagined  that  such  a  simple  drcumstanoe 

Newton  and  Huygens  were  both  engaged  as  the  retardation  of  docks  in  southern  climes, 

m  these  investigations  at  the  same  time,  un-  and  the  shortening  or  lengthening  of  a  pendu- 

known  to  each  other,  but  the  results  of  their  lum,  would  lead  to  such  an  important  disco- 

falculations  were  nearly  alike.    They  demon-  ▼ery  as  the  spheroidal  figure  of  the  earth  t 

rtrated,  from  the  known  laws  of  gravitation.  Hence  we  may  conclude,  that  if  ten  tho^isands 

that  the  true  figure  of  the  earth  was  that  of  an  of  rational  obeervera  of  the  fects  of  nature 

oUate  spheroid,  flattened  at  the  polea,  and  pro-  were  to  be  added  to  those  who  no\    exist, 

tnberant  at  the  equator;  that  the  proportion  many  parts  of  the  scenery  of  the  uiiiverse 

between  its  polar  and  equatorial  diameten  is  which  are  now  involved  in  darkness  and  my- 

w  229  to  230,  and,  consequently,  that  the  atery  might  ere  long  be  unfc^ed  to  our  view. 

polar  diameter  Is  shorter  than  the  equatorial        Generul  Aspect  of  the  EartJCs  Surfaee^-^ 

I7  *hout  thirty-four  miles.*    If  thew  dedue-  The  most  prominent  and  distingubhing  iea- 

tioDB  be  nearly  correct,  it  follows  that  a  degree  ture  of  the  surfece  of  our  globe  is  the  two 

of  latitude  in  the  polar  regions  must  measure  bands  of  land  and  of  tvater  into  which  it  is 

iBore  than  a  degree  near  the  equator.    To  divided.    These  bands  present  a  somewhat 

delsnnine  thb  point  by  actual  measurement,  irregular   appearance    and   form,  but   their 

it  was  ordered  by  the  French  king  that  a  de-  greatest  length  is  firom  north  to  south.    One 

gree  should  be  measured  both  at  the  equator  of  these  bands  of  land,  generally  denominated 

>od  within  the  polar  drcle.    Messrs.  Mauper-  the  eoiiem  continent,  comprehends  Europe, 

toil,  Cldrant,  and  othera  were  sent  to  the  Afiica,  and  Asia,  and  extends  from  the  Gape 

n<o>dk  of  Europe,  and  Messrs.  Bouger,  Oodin,  of  Good  Hope  on  the  south  to  the  north-east- 

•  From  a  eAa.psri.on  of  the  length  of  dllTsrent  ««  e^twmity  of  KamtschaUta,hi  which  diroe- 

MfreM  or  th«  meridian,  lately  measurrd.  It  It  tion  its  length  measures  about  10,000  miles. 

Probable  that  the  difference  of  the  diameten  it  Its  greatest  breadth  from  Corea,  or  the  eastern 

*lll  trenuty  of  Atnca,  is  about  9000  miles.    The 
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other  band  of  earth  u  the  weniem  oontioent,  trophe,  they  may  have  been  rent  aamte  hf 
comprehending  North  and  Sooth  Ameiica,  ly-  some  tiemendoiia  power,  when  the  walen  of 
ing  between  the  Atlantic  on  the  east  and  the  the  ocean  niabed  m  between  them,  and  UB 
Pacific  ocean  on  the  weat  Its  greateat  length  them  aepanted  as  we  now  behold  them.  That 
ia  about  8000  milea  from  north  to  south,  and  powvk  which  ia  aaid  to  **  remove  mountaina,'* 
ita  gre-itaat  breadth,  from  Nootka  Sound  to  which  ^'ahaketh  the  earth  out  of  her  pboe," 
Newfoundland,  North  America,  and  from  and  canaeth  **  the  piUan  thereof  to  tremble," 
Cape  Blanco  to  St  Roque,  South  America,  ie  ia  adequate  to  produce  anch  an  efiect;  and 
about  3000  milea.  Bendea  theae  two  larger  effecta  equally  atnpendoua  appear  to  havtt 
bands  of  land,  there  ia  the  large  Island  of  New  been  produced  when  the  waters  of  the  great 
Holland,  which  ia  2600  miles  long  and  2000  deep  covered  the  tope  of  the  higfaeat  moun- 
broad,  which  might  be  reckoned  a  Uiird  god-  tains,  when  the  aolid  atrata  €i  the  earth  wcra 
tinent ;  along  with  many  tliouaands  of  islands,  bent  and  disrupted,  and  rocks  of  enonnona 
of  every  form  and  aize,  which  are  acattered  aiae  transported  from  one  region  of  the  earth 
throughout  the  different  aeas  and  oceans.  The  to  another.  There  appears  no  great  improba* 
whole  of  theae  solid  parts  oi  our  globe  com-  bility  in  the  suppoaitioa  that  auch  an  event 
prehenda  an  area  of  about  forty-nine  millions  may  have  taken  place  at  the  universal  defaige^ 
of  aquare  milea,  or  about  one  fourth  of  the  when  the  original  constitution  of  the  globe 
superficies  of  the  terraqueous  globe,  which  seems  to  have  undergone  a  dnadfol  change 
eontains  about  one  hundred  and  ninety-aeven   and  diaarrangement 

milliona  of  aquare  .miles.  Were  all  theae  por-  Between  the  two  continenta  now  mentioiied 
tions  of  the  land  peopled  vrith  inhabitants  in  are  two  immenae  banda  of  water,  eitwiding 
the  same  proportion  as  in  England,  the  popn-  nearly  from  the  northern  to  the  aouthem  ex- 
lation  of  the  globe  would  amount  to  thirteen  tremitiea  of  the  f^ahe,  one  of  whi^  is  10,00<^ 
thousand  seven  hundred  and  twenty  milliooa  and  the  other  3,000  miles  broad.  Theae  vast 
of  human  beings,  which  is  more  than  seven-  coUectiona  of  water  surround  the  continents 
teen  times  its  present  number  of  inhabitants,  and  iaUmds,^d  form  nomerous  seas,  slniti^ 
Yet,  atrange  to  tell,  thia  world  has,  in  ail  agea,  gulfs,  and  bays,  which  indent  and  diversiff 
been  the  acene  of  ware,  Uoodahed,  and  con-  the  coasts  through  every  region  of  the  earth, 
tests  for  small  patches  of  territory,  although  They  occupy  a  square  sur&oe  of  148,000,000 
the  one  seventeenth  part  of  it  is  not  yet  inha-  of  miles,  forming  about  three-fourtha  of  die 
bited !  «  suHaoe  of  the  globe,  and  containug  about 

There  ia  a  striking  correqxmdence  between  896,000,000  of  cubieaJ  miles  of  water,  aoffi* 
two  sides  of  the  two  continents  to  which  we  dent  to  cover  the  whole  globe  to  the  depth  of 
have  adverted,  the  prominent  parts  of  the  one  2600  yarda.  This  vaat  superabundance  of 
corresponding  to  the  indentings  of  the  other,  water,  compared  with  the  quantity  of  land,  it 
If  we  look  At  a  terrestrial  globe  or  map  of  the  ia  probable,  is  peculiar  to  our  globe,  and  that 
world,  we  shall  perceive  that  the  projection  of  no  such  arrangement  exists  on  the  surface  of 
the  eastern  coast  of  Africa  nearly  correaponda  the  other  planets  of  our  system.  It  is  probac 
with  the  opening  between  North  and  South  ble  that  such  an  extenaive  ocean  did  not  exist 
America,  opposite  to  the  Gulf  of  Mexico ;  at  the  period  of  the  original  formation  of  the 
that  the  projection  in  South  America,  about  earth,  and  that  such  a  disproportionate  aocn* 
Cape  St.  Roque  and  St  Salvador,  nearly  cor-  mulation  of  water  took  place  in  oonaequenoe 
responds  with  the  opening  in  the  Gulf  of  of  the  deluge.  The  present  constitution  of 
Guinea ;  so  that,  if  we  could  conceive  the  two  the  earth,  and  the  dispn^xyrtion  of  the  water 
continents  brought  into  contact,  the  openings  to  the  dry  land,  are  drcumstanoes  mora 
to  which  I  have  referred  would  be  nearly  llllnl  adapted  to  a  race  of  fiillen  intelligenoea  than 
up,  ao  as  to  form  one  compact  continent  to  beinga  in  a  state  of  innocence,  and  adorned 
The  Gulf  of  Guinea  would  be  nearly  blocked  with  tlw  image  of  their  Creator. 
up  with  the  eastern  projection  of  South  Ame-  Besides  the  circumstances  now  stated,  the 
lica,  and  a  large  gulfformed  between  BrazU  and  earth  la  divendfied  with  extensive  ranges  of 
the  land  to  the  eastward  of  the  Cape  of  Good  mountains,  which  stretch  in  diflerent  dize^ 
Hope.  The  Gulf  of  Mexico  would  be  formed  tions  along  the  continenta  and  ialanda,  rearing 
into  a  kind  of  inland  lake,  and  Nova  Scotia  their  summits,  in  some  instancea,  aeveral  nuke 
and  Newfoundland  would  block  up  a  portion  above  the  level  of  the  ocean,  and  diversifying 
of  the  Bay  of  Biscay  and  the  English  Chan-  in  various  modes  the  landscape  of  the  earth, 
nel,  while  Great  Britain  and  Ireland  would  From  theae  mountains  flow  hundreds  of  ma* 
block  up  the  entrance  to  Davis's  Straits.  A  jestic  rivers,  aome  of  them  more  than  2000 
consideration  of  these  circumstancea  rendera  miles  in  length,  fertilising  the  countriea 
it  not  altogether  improbable  that  these  conti-  through  which  they  flow,  and  forming  a  ma- 
nents  were  originally  conjoined,  and  that,  at  dium  of  communication  between  the  inland 
former  physical  revolotioa  or  rataa  conntziea  and  the  ocean.  The  atmosphere  ia 
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Amhvb  voond  Am  whok  of  thk  tomquaoa  atana  iaio  rinr  md  ^tobFt  the  Kene,  hvrint 

■Mt,  by  nniM  of  which,  and  the  opervtim  a  pottion  of  the  PwaSc  on  the  cut,  ind  Ifaa 

•r  Iha  •oUi  hot.  ■  po-iion  of  tba  o«mn  B  Indba  0<:«n  ntd  ■  portian  of  Aftica  an  Aa 

CaRin)  Dp  lo  Ihe  ic^on  of  tb«  cknd*  in  the  wnt.     In   anotter  «i  hoarn   tbo  whole  of 

fctm  of  lapoiiT,   whidi  diffiuea  itaclf  am  Africa  and  Earope,  the  Altantic  Ocean,  tat 

VTC17  region  of  the  earth,  and  k  a^n  cm-  ttu  eotent  part  of  South   Anieriea,  would 

dooiad  into  nina  and   dewa,  lo  auf^j  (be  make   their  appeaianee ;   and   in   <ii    haul* 

aoareei  of  the  riven,  and  to  diathbnle  fertiHlj  man  the  whole  of  Nonh  simI  Sonth  Ameriai 

liiToaghaat  em?  land.     Thk  ■hnoapbeni  ia  woold  appear  near  the  centre  cf  Ihe  view, 

the  ngion  of  the  windt,  whether  ftuninE  At  luring  die  AUantie  Ocean  on  the  eeil  and 

oardi  with  gentle  hreeKa,  or  hearing  Ihe  die  Pacific  on  the  wmL    All  Iheae  Tinn 

ocean  into  oonnlainoai  hillowa,  and  over-  would  preeent  a  conaiderable  TRrirty  of  aspect 

taming  AmM  hf  himicaiwa  aad  tonadoea.  but  in  ever?  one  of  diem  the  darker  ihadea 

It  M  Ihe  thaaira  when  Ihmiden  roll  and  light-  woaM  appear  to  eover  Ihe  grealer  part  of  the 

Minfi  UtA,  where  the  lleiy  meteor  aweepa  view,  except,  perhain,  in  Ibal  new  which 

•loi^  wiA  it*  hnnhiiMH  train,  and  where  the  take*  in  the  wh<de  of  Aeia  and  part  ttC  Afiica 

■uawg  ienalu  diqil^  Qieir  fanteatic  eonia-  aiid  Eun^n.     Each  of  theae  viewa  occMOfi' 

catiana.     It  b  eonMitntod  bj   a  lew  of  the  ■llj'  preaent  a  maOled  and  nmlable  appeaf' 

OvMor  la  HMtam  Ac  pnnciide  of  fife,  and  lo  ance,  on  acooont  of  the  nnmeroni  aCnta  of 

pnaarve  in  eiiatence  and  in  eomlbrt  not  only  dcnd*  napended  over  diflbrent  regiona.  which 

man,  hot  ill  the  tribea  of  animated  axiitenca  would  he  aeen  fteqaentlj  lo  ihift  their  paat> 

which  traveraa  Ae  legion*  of  earth,  aii.  or  tioos.  Theae  clonda,  when  denae,  and  accnnt«> 

aaa,  witfaDol  the  benign  influence  of  which  kted  over  partiealar  ooontriea,  woald  prevent 

Ifaia  gtobe  would  be  aoon  left  without  a  Kring  certain  portiona  of  the  hud  and  water  ftniB 

InhahilanL  bsng  diatioctl]'  perceived.    They  would  aome- 

Were  the  eai4i  to  be  viewed  from  a  point  time*  appear  Uke  bright  apota  upon  the  ocean. 

In  the  heavena,  anppoae  froia  the  moon,  it  b?  the  leSection  of  Uie  aolai  raya  from  Oatr 

would  preaent  a  preBy  variegated,  and  aome-  oppet  aDtfacea,  and  aometimea  like  dark  apatt 

tinea  a  motlM  appearance.     The  diatincticm  over  Oie  land.     The  (bUowing  -fignrea  ti^B«> 

ttetween    it*    asaa,    oceam,  coDtinent*,  and  aent  two  of  Ihs  viewa  to  whidi  we  have  al> 

Mand*  wodU  be  clearly  naikad,  which  wonld  hided : 

appear  like  brighter  and  dirfcer  ipote  apon  ita  Fig.  S6.  Fig.  88. 

Ait.  The  continenta  woold  appear  bright 
and  the  ocean  of  a  barter  hiie,  becanae  water 
abaorha  the  greater  part  of  Ihe  eotar  Ughl  that 
Uk  npon  iL  The  level  fUna  (excepting, 
paihapa,  locfa  apota  a*  the  Ar^iian  deauta  et 
aanda)  vrooM  appear  of  a  nmewhat  darker 


eoa  regiooa,  a*  we  find  to  be  the  caae  on  Ihe 
aorbce  of  Ihe  moon.  The  ialanda  would  ap. 
pear  like  amall  bright  apecka  on  the  darker 

nrbca  of  Ibe  ocean;  and  the  lake*  and  Medi.  Fig- 36,  Tepreaeata  the  appeanmee  of  Om 

tvraiwan   aaa*  like  darker  apota,  or  broad  earth  irtien  tlw  middle  of  Ihe  Pacific  k  in  tW 

atnaka  mleraecting  Ihe  brighter  part*  Or  Ihe  centre  of  the  view.     Fig.  SS,  u  the  appaar- 

knd.    By  tta  revolnlian  rannd  it*  aii*,  aoo-  ance  when  the  Atlantic  u  {maented  to  Ik* 

eavaw  partiana  of  ita  Boiftce  wonld  be  brought  nectatoc'a  eye,  with  Soirth  and  part  of  Nortk 

into  view,  and  pccaenl  a  diflerent  aspect  from  Amarica  on  the  west,  and  Enrope,  Africa,  a«i 

the  parte  which  pretnded.    Were  Ihe  first  a  portion  of  Aala  on  the  eait. 

view  taken  when  Ihe  middle  of  the  Pedfic  biiermli  Siniefart  of  Iht  Earth^-W»  *M 

Ooeen   appeared  in   the  centre,  almoat  the  now  pretty  weD  acquainted  with  the  genenl 

whole  hemisphere  of  the  earth  would  present  outline  of  the  iin&c*  of  Ihe  earth,  and  dl* 

«  daQ  and  aombre  aqiect,  eicept  a  few  small  diffiient  ramilkationi  of  land  and  water  wilk 

apota  near  the  mkUle,  where  the  Mirqneaes,  which  it  k  divenided,  except  thoa*  ragiooB 

lb*    Sandwich,  and    tba   Socie^  lalea  are  which  lie  adjacent  to  the  polea.    Bat  our 

ritoated,  and  aome  bri^t  itreaka  on  iu  north-  knowledt^e  of  its  Mtmal  alnielnie  k  ex. 

•Mleni.narth-weatein,andBimth-we*lembor-  trrmely  Smiled.    The  deepeat  minei  that  liav* 

4an,wheretbeiK»tb.weatempaitBofAmerici,  ever  baan  axcavilMl  do  not  deacMid  above  a 

Aanertb-eaalenipaMaafAauBitdNewHcd-  nule  fiom  tba  aurbce,  and  Ifak  d*plh  k  n* 

iMd  are  iitDated.    In  about  six  bonra  aftei^  more.  oompaAd  with  Iha  Ihkkneaa  of  dw 

wvdthewhoktof  AaiB,widi)tal>riieidBnda,  earth,  than  tba  rilgtit  actalch  of  a  pin  npaa 

Ban**  SaMtra,New  Onina*,  dK.,wa<dd  a  large  aitiflckl  globe  eompand  with  the  •» 
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l0Bt  ofita  wnvduuMtnr.    What  flpeciM  of  Out  the  bed  of  the  oeem  ha*  been  immA  «|i^ 

materuJs  era  to  be  found  two  or  tiuee  thou-  bj  the  operation  cX  eonie  tremendoos  powei^ 

Mod  miles  witliin  iti  rarfoce,  or  even  within  lo  ae  to  form  a  portion  of  the  habitable  sorfoo^ 

fifty  milee,  will,  perhaps,  be  for  ever  beyond  of  the  globe;  and  that  the  loftiest  moantaine 

the  power  of  mortals  to  determine.    Various  were  once  covered  by  the  waten  of  the  ocean, 

nsearehes,  however,  have  been  lately  made  From  these  and  other  considerations  we  have 

as  to  the  mateiials  which  compose  its  upper  raaeon  to  believe  that  the  earth  now  presents 

strata,  immediatoly  beneath  the  suHaoe,  and  a  veiy  difierent  aspect  from  what  it  did  when 

the  Older  in  which  they  are  arranged.    From  it  first  proceeded  from  the  creating  hand  of  its 

these  researches  we  learn  that  substances  of  Maker,  and  when  ail  things  were  pronoanoed 

various  kinds  compose  the  exterior  crust  of  by  him  to  be  **  very  good."    The  earth,  theie- 

the  globe,  and  that  they  are  thrown  together  fore,  as  presently  constituted,  ought  not  to  bs 

in  almost  every  posrible  position;  some  hori-  considered  as  a  standard  or  model  to  be  com- 

Bontal,  some  vertical,  and  some  inclined  to  pared  with  the  other  phmets  of  our  system, 

each  other   at    various  angles.     Geologisto  and  by  which  to  judg^  whether  they  appear 

have  arranged  the  strata  of  the  crust  of  the  to  be  fitted  for  being  the  abodes  of  intelligent 

earth  into  various  classes:  1.  Prtmory  rocks,  beings.    For,  in  ite  present  state,  notwith- 

which  are  supposed  to  have  been  formed  b^  standing  the  numerous  olgecto  of  sablimity 

fore  all  the  o^ers,  and  which  compose,  as  it  and  beauty  strewed  over  its  suifooe,  it  can  be 

were,  the  great  frame  or  groundwork  of  our  considered  as  little  more  then  a  majestic  min ; 

globe.    These  rocks  are  composed  of  granite^  a  ruin,  however,  sufficiently  accommodated  to 

jrn^tf  » fniearsUUe,  and  other  substances ;  they  the  character  of  the  majority  jof  inhabitants 

form  the  most  loffy  mountains,  and,  at  the  who  have  hitherto  occupied  ite  surfooe,  whoss 

same  time,  extend  themselves  downward  b^  conduct,  in  all  ages,  has  been  marked  with 

neath  all  the  other  formations,  as  if  all  the  injustice,  devastetion,  and  bloodshed, 

materials  on  the  surfooe  of  the  globe  rested  Denaity  of  the  eariki — ^In  the  year  1773, 

upon  them  as  a  basis.    S.  ThmaUion  rocks,  Dr.  Maskehne,  the  astronomer  royal,  with 

which  are  above  the  primitive,  and  rest  upon  olher  gentlemen,  made  a  number  of  obsem^ 

them,  and  are  composed  of  ^e  larger  frag-  tions  on  the  mountain  Schehallien,  in  Soot- 

mente  of  the  primary  rocks,  consolidated  into  land,  to  determine  the  attradion  of  moun" 

—  the 


continuous  masses.    These  rocks  contain  the  tains.    After  four  months  spent  in  the 

remaihs  of  certain  orgaiMxed  beings,  such  as  saty  anangemento  and  observations,  it 

sespshells,  while  no  such  remains  are  found  ascertained  beyond  dispute  that  the  mountam 

among  the  rocks  termed  primitive.    3.  Se-  exerted  a  »ennbk  attraction,  leaving  no  he»- 

eondary  rocks,  which  lie  upon  the  primary  tetion  as  to  the  conclusion  that  every  moun- 

and  transition  rocks,  and  which  appear  like  tain  and  every  particle  of  earth  is  endowed 

deposites  from  the  other  species  of  rocks,  with  the  same  property  in  proportion  to  its 

The  substances  which  this  class  of  rocks  con-  quantity  of  matter.    The  oiiservatiaDs  were 

tain  are    secondary  limestone,  coal,  oolite,  made  on  both  ades  of  the  mountain,  and  from 

sandstone,  ^d  chalk.    There  are  likewise  these  it  appean  that  the  sum  of  the  two  con* 

tertiaryy  basaltic,  and  vokanie  rocks,  and  a/-  trary  attractions  exerted  upon  the  plnmblina 

btvial  and  dilutjial  depoates.    But  it  would  of  the  instromento  was  equal  to  eleven  seconds 

be  foreign  to  our  present  subject  to  descend  and  a  hal£    Professor  Playfair,  more  than 

into  particulars.  thirty  yean  afterward,  from  pevMmal  obaerva- 

From  focto  which  have  been  ascertained  tion,  endeavoured  to  determine  the  specific 

respecting  these  and  various  other  drcnm-  gravity  or  density  of  the  materials  of  which 

stances  coimected  with  the  constitution  of  the  Schehallien  is  oompooed,  and,  after  numerous 

earth,  it  has  been  concluded  that  important  experimento  and  calculations,  it  was  concluded 

changes  and  astonishing  revolutions  have  that '*  the  mean  density  of  the  earth  is  neailf 

taken  place  in  ito  phyijcal  structure  since  doublethedensity  of  the  rocks  which  oompon 

the  period  of  ite  formation;  that  rocks  of  a  that  mountain,"  whidi  seem  to  be oonsideiably 

huge  size  have  been  rolled  from  one  region  more  dense  than  the  mean  of  those  which  form 

of  the  globe  to  another,  and  been  carried  up  the  exterior  crust  of  the  earth.    The  denaty 

even  to  the  tops  of  hills  and  elevated  portions  of  these  rocks  was  reckoned  to  be  two  and  a 

of  the  land ;  that  the  hardest  masses  of  ito  half  times  the  weight  of  water;  conseqoentlj 

rocks  have  been  fractured,  and  ite  strate  bent  the  density  of  the  earth  is  to  that  of  water  as 

and  dislocated ;  that  in  certain  places  sea-  five  to  one ;  that  is,  the  whole  earth,  bulk  for 

shells,  sharks'  teeth,  the  bones  of  elephants,  bulk,  is  Jive  times  the  toi^ght  of  water,  so 

tiie  hippopotamus,  oxen,  deer,  and  other  ani-  that  the  earth,  as  now  constituted,  would 

nals,  are  found  mingled  together,  as  if  they  counterpoise  five   globes  of  the  same  sin 

had  been  swept  along  by  some  overpowering  composed  of  the  same  specific  gravity  as 

force,  amid  a  general  convulsion  of  nature;  water.    As  the  mean  density,  therefoveu  «# 
(394)  •"' 
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tta  whole  eutb'*  rarbcs,  including  the  ocean,  eHit ;  but  it  ia  not  npon  this  riinmntiw 

CBBDOt  be  (bore  twice  tlia  duui^  oT  walv,  tbat  the  teaaont  depend.    Far  oa  ttie  fint  it 

fa  Mbnra  that  the  inUrior  of  the  earth  noil  Juiuai;  «a  are  more  thpn  three  milliana  of 

baTB  a  moch  gnatei  deiM^  than  eicn  fine  miles  nearer  the  uia  than  on  the  fint  of  Jul;, 

limea  the  weigbt  of  water,  to  eoonteibalanee  irhen  the  beat  of  our  iDminer  la  genenlly 

Ami  want  of  wdght  on  ita  aoifacs.    Hence  mi  grealot    The  tme  caoie  of  the  varislioti  of 

mn  necr  Matily  ted  to  conclude  that  the  interior  the  Msaoiui  canaina  in  the  lodinBtian  of  the 

parte  of  the  eailh,  neu  the  centre,  moat  coo-  axia  of  the  earth  to  the  plane  of  ita  orbit ;  or, 

■atofieiy  deiiaeauljataneea,deiiaer  than  eren  in  other  woida,  to  the  tc/i^ic    If  ita  alia 

iroa,  lead,  or  lilTcr,  and  that  no  great  iotemal  were  ptrpaidiailar  to  the  ecliptic,  the  eqoalor 

cantv  can  eiiat  witliin  it,  a*  nme  theniita  and  the  orbit  would  coindde ;  and  aa  the  son 

Jure  w^yoaed,  unlaaa  we  eoold  nippoae  that  i*  alnaya  in  the  friaae  of  the  ecliptic,  it  would 

moat  of  the  mateiiata  &r  below  the  fcond*-  i»  this  caw  be  alwaja  orer  the  equator ;  the 

(iona  i^  the  ocean  are  mnch  denaer  than  the  two  poles  wooid  be  alwaja  enli^tened,  and 

beavieat  mMallie  aoMancea  jet  diacorcred.  there  would   be  no  diverdt;  Ol  da;»  and 

IiB  Place  haa  aUempled  to  estimate  the  eartfa'a  nights,  and  but  one  aeason  IhTougbool  the 

dennty  near  the  centre  on  the  tallowing  data :  jear.     What  ia  meant  by  the  inclinalian  at 

If  6  a^fi  be  its  mean  dennty,  and  3  1-8,3  1-5,  the  aiia  will  appear  frran  the  fbUowing  figatea. 
S  4-6,  and  3  3.5  be  avumed  aa  ita  anper6dal 

dmaitiea,  then,  oa  the  theory  of  cam|BVad-  Pig^  37.  Kg.  S8. 
Ulity,  the  density  at  the  ceotie  will  be  13^, 
Hi,  15j,  and  SO  1-10  reapectirely.  The 
leaat  of  the  apeciSc  gravities  (18^)  is  neaiiy 
double  tiie  density  of  anc,  iron,  and  the  oi» 
of  lead;  an*,  the  greatest  (30  I-\0)  is  nearly 
eqaal  to  puriSed  and  forged  pU^na,  which  la 
tbe  moat  ponderous  aubatance  hitherto  dis- 
covered. Vet  thia  pondatooB  globe,  with  all 
Ibc  maleriala  od  its  lurbce,  ia  carried  tbroo^ 
the  regions  of  apece  with  a  Telocity  of  axleen 
hnodFed  thooaaod  milea  erery  day. 

Variety  of  StatoOM. — The  annnal  revido-  Let  j|  5  reprsaent  the  plane  of  the  ecliptie, 
tioo  of  the  earth  ia  aocomplished  in  365  days,  <7  tlie  earth's  ortnt,  and  C  D  (Fig.  S8)  the 
ft  hours,  48  minutes,  and  61  Bconda.  In  the  axis  of  the  earth,  inclined  at  an  angle  of  66)' 
coarse  of  thia  reTolution,  the  inbabttants  of  to  the  ecliptic,  and  S3j°  from  the  perpenh- 
ereiy  dime  experience,  though  at  diflerent  cnlar  E  F,  or  the  aiis  of  the  ecliptic,  and  it 
tiioca,  a  Tsri^  oT  seasooa.  Spring,  summer,  will  lepment  the  postion  of  the  axis  of  the 
autumn,  and  winter  ItJIow  each  other  in  con-  earth  with  respect  to  the  plane  of  its  orlut. 
atant  aueeeasion,  diTtnifying  die  scenery  of  Fig.  87  represents  the  axis  of  the  earth,  C  H, 
■Ulan,  and  distinguishing  the  didereni  periods  perpmdiatlar  to  the  ecliptic  As  the  sun 
of  the  year.  In  thooe  countries  which  lie  in  the  can  enlighten  only  the  one-half  of  the  globe 
Boatbeni  hemiaphere  irf  the  globe,  Norember,  at  a  time,  it  is  evident  that,  if  his  rays  came 
Deoembar,  and  January  are  the  aamnwr  in  the  direction  from  B,  Pig.  SS,  they  cannot 
tnoatha,  while  in  the  northern  hemiqdierB,  illuminate  both  poles  at  once.  While  the 
where  we  nside,  these  are  our  mondia  of  north  polar  circle  between  £  and  C  is  en- 
winter,  when  the  weather  is  coldest  and  the  Ughlened,  the  regions  around  the  aonlh  pole 
days  are  shortest.  In  the  notlbem  and  sootli-  between  D  and  ¥  must  necesmrily  remain  in 
em  bemis)iliarea  the  seasons  are  oppodle  to  the  dait  But  if  the  ajis  of  the  earth  were 
each  other,  so  that  when  it  is  sprii^  in  the  one  perpendicular  to  its  orbit,  as  eihibited  in 
it  ia  autumn  in  the  other;  when  it  is  winter  Fig.  37,  then  both  poles  would  eonatandy  be 
in  amMhem  latilndea  it  is  sununer  with  as.  eoli^lened  at  the  Mme  time.  The  fbtlowing 
During  "ii  mondia,  from  Maich  31  to  Sep-  figjrfe  will  more  particolarly  show  the  effect 
tember  33,  the  sun  shines  withmt  intermis-  of  the  inetinalion  of  the  aiia  of  the  eardl 
•son  on  the  north  pole,  aa  that  there  ia  no  daring  its  progress  through  the  twelve  BgM 
ni^t  there  durii^  all  (hat  interval,  while  ths  of  the  iodise.  (Bee  Fig.  39.) 
Baolh  pole  ia  all  thia  lime  enveloped  in  darii-  In  thia  represrailation  the  ellipse  eihiUM 
■aauL,  From  September  to  March  tlie  south  the  earth's  orbit  seen  at  s  distance,  the  eye 
pole  enjoys  the  scdat  light,  while  the  north,  in  being  supposed  to  be  elevated  a  litde  sbo«« 
lis  turn,  is  deprived  of  the  sun  snd  left  in  the  plane  of  iL  The  earth  is  represented  in 
iaffcness.  The  son  is  at  dillennt  distances  eadi  of  the  twelve  signs,  with  the  names  of 
fcsn  the  sarth  at  diSerenl  perioda  of  11m  year,  the  months  anneied.  In  each  of  the  flgtirM 
•m^  to  IIm  earth's  moving  in  an  elliptical  e'ia  thapde  of  die  ecliptic,  and  e  j  ib  .t<^ 

(MB 
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,. AeorliiL    Pk   Rboat  whidi  tb 

•  «f  ths  Mttli ;  ^  *•  ill  Bxk,   MM ,  PCe  A/cm*  the  ingle  of  ha  indinUim. 
Daring  the  whale  of  id  oniiie  th« 
Tig.  tt>  axil  keep*  bIhbji  in  ■  panfle!  po- 

■don,  or  poind  dlw*;*  to  the  Biiia 
put!  of  the  heiTeni.  If  it  wen 
othtrwin,  if  the  aiii  of  the  oilh 
•hilled  id  postion  iii  uiy  conDikn- 
bl«  degree,  Ihe  moat  ippaUing  aod 
diMatrona  eflecti  might  be  pni- 
dtMwd ;  the  ocean  in  manj  plicci 
might  oreiflow  the  land,  and  rod) 
fitm  the  equator  toward*  (he  polar 
Tcgiona,  and  produce  a  getinil  da- 
Taatation  and  dotindion  to  tajri- 
aia  of  id  inhabilanta.  If  (be  iiii 
punted  alwaji  to  Ihe  centre  of  iti 
oiUt,  (o  aa  to  be  continiiiUj  nij- 
ing  id  directioii.  bU  Ihe  objeda 
around  as  would  appear  to  whoi 
aboot  UB  in  confiiiion  ;  there  woold 
be  HI  Eifd  pokr  poind  M  gnida 
the  mariner,  nor  conld  his  nnni 
be  directed  throngh  the  ocmd  ij 
an;  of  the  itaia  oT  beareD. 

When  the  earth  ii  in  Ibe  fnl 
point  of  Libra,  the  *un  appean  in 
the  oppo«d  point  of  the  rcliplie, 
^  al  Aiiei,  abonl  the  Slit  of  Mitth; 
and  when  the  earth   ia  in  Aw^ 
the  ran,  S,  will  appear  in  Libra 
about  the   S3d   of  Septenibrr.  At 
theae  time*  both  poles  of  tbr  eirtb 
an  enlighiened,  and  Ihe  daj  and 
D^ht    are    equal    in    all    places 
When  Ihe  earth  ha*  moreJ  fntt 
Libfa  to  Capticom,  ita  axia  keeping 
•IwajB    the    aune    ilireclion,   aU 
^ce*  within  the  north  poiii  drde, 
J*  c,  are  illuminated    Ihrougbont 
the   whole    diumal    revolution,  at 
which  lime  tho  inhatsdnta  of  thoia 
places  haie   the    sun  more  than 
twenty-four  hour*  aboie  the  boii- 
UR.     Thii  happens  at  the  time  rf 
OUT  aummei  acjatiee,  or  about  dii 
Slat  of  June,  at  which  time  the 
aoDth  lioUr  dide,  d  m,  i*  in  dark- 
men.    While  the  earth  ia  moripf 
from    Libia,    Ihrough     Capncon, 
to  Ariea,   Ihe  nratb  pole,  P,  be- 
ing  fa    tlie    mtndnatad    hendapben^    win       Onr  aammer  i*  neailj  eight  daj*  longer 
haT*  mx  montha  eontinna]  da;;  bet  whib    than  our  winter.    B;  rammer  i*  meant  the 
the  earth  paaaea  from  Ariea,  through  Cancor,   time  that  paiae*  between  March  81  and  Sep- 
to  Idhra,  the  north  pole  will  be  in  darkneia,   tember  33,  or  between  the  vernal  and  *»- 
and  hate  continual  night;  the  lonib  pole  at   tumnal  eqninoiea';  and  b;  winter,  the  tLiM 
die  aame  time  enjoying  contiunal  daj.   When   between  BeptemberSS  and  March  II,  Ihe  as- 
the  earth  ia  at  Cancer,  Ibe  ann  appean  al  Ca-    tumnal  and  vernal  equinoie*.    The  poilica 
piicom,  al  which  aeaaon  the  nighd  iu  the    of  (he  earth's  orbit  which  Ilea  aor&  tC  tba 
northent  henuai^re  will  aa  mnch  exceed  Iha    equinoctial  containa  18*  degree*,  while  Ihit 
itya  aa  the  d^i  eicceiled  the  nighd  when    pordon  which  ia  aontfa  of  the  equtnoclial  con- 
the earth  waa  Id  tita  oppoaita  point  cjita  otbiL    laina  onlv  ITS  dagreea,  being  aigfat  dtgnat 
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Iwi lltMlllwodieT portion, which »aei— go  m  entua  pboca,  to  wUoh  I  hne  ilnadr 
■hjthcfimuiMul;  sigtitdsTikMigeiiBitbe  iHmled  when  deKrifaing  the  ptwnomio*  nT 
Borth  of  the  equator  tbiui  on  Iha  eaotli.  In  Kacarj.  i.  The  grettar  length  of  the  dij 
«ar  lunuDer  the  ma'a  ^ipuent  motiiiii  r  eonttitnitei  la  angment  the  beat  in  aominer ; 
thitnigh  the  HI  aonheni  ag«,ArMa,  Tsorai,  Ibr  the  earth  and  the  eir  are  heated  by  the 
Gemini,  Cancer,  Leo,  and  Virgo ;  and  m  our  nn  in  the  drftiiDe,  more  dian  tfaej  are 
winter,  thniDsh  the  «i  loulbem.  In  the  cooled  in  the  n^t,  and  on  thia  afcount  Iha 
farmer  caee,  frara  March  H  to  September  U,  heat  will  go  oa  increanng  in  the  anmmnf. 
lb*  eon  ia  about  186deji  11  boon  in  paseing  and  fbr  the  Kme  reaaon  will  dncnmm  is 
ihmugh  the  niHtbam  agna,  and  only  178  daya  wioler,  when  the  nighta  are  longer  Ihaii  tba 
19  bonra  in  paning  througb  the  eontherD  itja.  Another  reaeiHi  ia,  that  in  aBinmiK, 
aigoa,  from  Seplembei  23  to  March  31,  the  when  the  ion  liiea  to  a  gnat  ahitDde,  hia 
diOuonce  being  abaat  7  daja  17  boon.  The  laya  pMa  thiotl^  a  mueh  amallet  pottMB  of 
laaaon  of  this  Jiflerence  ia,  that  the  earth  tlw  atmoqdure,  and  are  laaa  rcAaeleil  and 
IDOTH  in  an  elliptical  ortnl,  one  poition  of  weakened  by  it  than  when  they  M  mora 
whidi  ii  neanr  the  loa  Chan  anothar,  in  con-  obliqariy  On  the  earth,  and  fm  throa^  ike 
aeqneoee  of  which  the  eou'i  apparent  motion  dren«  Taponn  near  the  horiion. 
fa  ilowsr  while  it  appeara  in  the  narthem  The  canee  of  (he  variely  of  the  aeaaoni  can 
■jgoa  than  while  it  traTenea  the  aoathem  be  eihitated  with  more  deamea  and  preciaon 
iMiaa.  by  means  of  nadunary  than  by  Terhal  da- 

A«  the  (on  ia  further  from  ni  in  nnnmer  acriptioni ;  and,  therefore,  Ihoae  wboae  conoep- 
Iban  in  winter,  it  may  naturally  be  aaked  why  tiona  are  not  clear  and  well  defined  on  thfa 
we  experience  the  greateat  heata  in  the  fcrrael  aubiect  riiould  ban  recoone  to  omnea  and 
MaaOD.  The  fallowing,  among  other  icaaoni  ptanetarimoi,  which  exhibit  the  eeleatial  mo- 
may  be  aangaed,  which  will  partly  aocoont  ibr  tiona  by  wheelwork.  There  ii  a  iman  in- 
tUa  fAect:  I.  The  aunrieee  la  a  modi  higher  atrament,  called  a  TUhtrion,  whidi  haabera 
•llitDde  aboTe  the  hoiilon  in  aummer  than  ia  long  maonbetiued  by  Mean.  Jooea,  Helbom, 
winlsr,  and,  cooaaqiieatly,  ite  laya  fidliag  London,  wfaidi  eonveya  a  pretty  clear  idea-of 
mora  directly  and  lea)  obUqne,  the  Lbicksi  or  tba  motiona  and  phaaea  of  the  moon,  the  in- 
dmaer  will  they  be,  and  eo  amcll  the  boHct,  dmalion  of  the  eaitb'a  axia  to  the  [dane  of  ila 
when  ■>□  counteracting  oauHa  _^vni  Jiwo/ fir-  ortnl,  and  die  duuigea  of  the  aeaaom.  It  may 
eunulanea  eiiit.  Thna,  aoi^oaing  a  parcel  be  proctired  at  diflwent  price*,  fiom  XL  St.  la 
<f  tsya,  A  B  CD  E  (Fig.  30,)  to  &II  per-  ^  I4i.  td^  aoDoiding  to  tbe  alia  and  Oa 
_^  qoanti^  of  the  wheelwoifc. 

"K'  '*''  The  autgect  of  the  aeaaon*  and  the  vaiiety 

E  B  A        "f  phenomena  they  exhibit  baTo  fteqnently 

been  tim  thamea  both  of  the  {diUoaapber  and 
the  poet,  who  have  expatiated  on  the  beauty 
of  flie  contrirance  and  the  benignant  «&eta 
diey  prodtKe;  and  therefore  tb^  conduda 
Aat  otIucplaikMa  enjoy  the  aame  vicMitiidea 
and  aeaaona  riiulaT  or  analogo»  (o  onia.  But 
aUioiigfa,  in  Ihe  pratnt  eonttitulie'i  of  our 
gbbt,  there  are  man;  benigo  agenciea  irtuch 
paBi  nliiilj  on  any  [bne  (D  C),  and  oA-   aeeooipany  the  ntotationa  of  the  aeaaoiw,  aij 
lETBtljr  on  another  plane  (E  C],  it  ia  endent   are  eaacn^  to  our  baj^Mnea*  in  the  drcem- 
wy  win  occupy   a  •mailer  apace  (D  C)  in  atancea  in  wUch  we  now  eiiit,  yet  it  i*  by  no 
the  farmer  than   (£  C)  in  the  latter;  and,   meana  probable  that  the  aeaaon^  m  theg  noto 
enMqnently,  ttt^   heat    would    be    mncb   ofMnrie,  formed  a  part  (€  the  original  arrange- 
gtMei  ni  the  leaaer  apace  D  C  dun  in  the   ment*  of  our  taneatrjal  ayatem.    Man  waa  at 
gnaler  apace  EC.    1£,  instead  of  linea,  we   firat  osated  in  a  Male  of  innocence,  and 
wpyoaei)  Cand  &  C  to  be  the  diameteia  of    horned  with  the  image  of  hia  Maker ;  an  J  tha 
muea,  then  the  heat  on  thoee  aorbcsa  will    frame  of  nature,  we  may  confidently  suppoaa, 
be  brenely  aa  the  •qnarea  of  Ihe  diamatara.   waa  ao  arrai^od  aa  to  nmtnbnto  in  every  ra- 
1^  0  C  be  EO  and  £  C  28  ;  the  aquare  of   apect  both  to  bis  aensiUTe  and  intetleclual  en- 
U  ia  WO,  anil  the  aiiasn  oF  28  is  7S4,  which    joyment.     Bot  neittur  the  horrora  <^  winter, 
K  DPiily  liouble  the  aquire  ot  D  C,  and,  cor>-    and  its  dmary  aapect  in  Dorthem  climea,  nor 
Mtoendy,  there  i*  nearly  double  the  qnanlity    Ihe  acorching  heali  and  aippalUng  thoader- 
Jt  heat  mD  C  compared  with  that  oaE  C,   elorma  which  are  eiperienoed  in  tropical  cfr 
hi  ao  far  aa  it  ilependa  on  Ihe  direct  infloence  matea,  are  congenial  to  Ihe  rank  and  dton- 
*f  tba   aolar   raya  ;    but  other  caoan  may    atancea  <rf  beinga  nnlainled  with  ain  and  «» 
~~  ~  'leat    dowed  with  moial  perfeelioa.     Sudl^nical 
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•rils  and  inconvenienoes  ai  the  ditnge  of  London  wonid  ezeit  tihere.    If  the  grviky  of 

■MMNU  oocaaonallj  produoet  appear  to  be  a  body  at  the  equator  be  1,  at  the  poles  it  wiH 

only  adapted  to  man  in  hie  preaent  etato  of  be  1^569,  or  about  the  1-194  part  heaner; 

moral  degradation.    In  the  piimeval  atata  of  that  is,  a  body  weighing  194  poonds  at  the 

the  world  it  b  not  unlikely  that  the  axis  of  equator  would  weigh  195  pounds  at  the  north 

the  earth  had  a  different  direction  from  what  pole  ;  ao  that  the  wei|^t  of  bodies  is  inoeand 

it  has  at  preaeat,  and  that,  instead  of  scorching  as  we  advance  from  the  equator  to  the  poki^ 

heats  and  piercing  colds,  and  the  gloom  and  owing  to  the  polar  parts  being  nearer  ths 

desolations  of  winter,  there  was  a  more  mild  centre  of  the  earth  than  the  equatorial,  and 

and  equable  temperature,  and  something  ap-  the  centrifugal  force  being  diminished.    It  ii 

preaching  to  what  the  poet  calls  "  a  perpetual  this  variation  of  the  action  of  gravity  in  di^ 

spring."  We  are  aasured,  from  the  records  of  forent  latitudes  that  causes  the  same  pendo- 

aacred  history,  that  the  original  constitution  lum  to  vibrato  slower  at  the  equator  than  in 

of  the  earth  has  undeigone  a  considerable  other  placea,  as  stated  above.  For  a  pendulnm 

change  and  derangement :  ita  strata  were  dis-  to  osoUato  aeconds  at  the  equator,  it  moat  be 

nipted,  "  the  fountains  of  the  great  deep  vrare  thirty-nine  inches  in  length ;  and  at  the  pdei, 

broken  up,'*  and  a  flood  of  waters  covered  the  tiiirty-nine  and  one  fifth  inches, 

tops  of  the  loftiest  mountains ;  the  eflects  of  Tha  tropieal  year,  or  the  time  which  die 

which  are  still  visible  in  almost  eveiy  region  mm  (or  the  earthy  takes  in  moving  throogh 

of  the  globe.    At  that  memorable  era,  it  is  the  twelve  signs  of  the  ecliptic,  from  one  eqoi* 

highly  probable,  thoae  changea  were  intro-  noz  to  the  same  equinox  again,  is  three  hua- 

duced  which  diversify  the  seasons  and  produce  dred  and  sixty-five  days,  five  hours,  foitf-eight 

thoee  alarming  phenomena  and  destructive  minutes,  and  fifty-one  seconds.    This  is  ths 

eflects  which  we  now  behold ;  but  as  man  proper  or  natural  year ;  bacanae  it  alwayi 

advances  in  his  moral,  inteUectaal,  and  reli-  kaepa  the  same  seasons  to  the  same  months, 

gious  career,  and  in  proportion  as  his  mental  The  Mortal  year  is  the  space  of  time  the  na 

and  moral  energies  are  made  to  bear  on  the  takes  in  passmg  from  any  fixed  star  till  it  r^ 

renovation  of  the  world,  he  haa  it  in  his  power  turns  to  the  same  star  again.    It  oonriati  of 

to  counteract  or  meliorato  many  of  the  physi-  three  hundred  and  sixty^ve  daya,  six  boors, 

cai  eWls  which  how  exist.  Were  the  habitable  nine  minutes,  and  eleven  and  a  half  seooods^ 

parts  of  the  earth  universally  cultivated,  ita  being  twenty  minutes  and  twenty  and  a  half 

marshes  drained,  and  its  desolate  wastes  r^-  seconds  longer  than  the  true  aolar  year.  Thii 

duced  to  order  and  vegetable  beauty  by  the  difierence  is  owing  to  the  regression  of  the 

hand  of  art,  and  replenished  with  an  Indus-  equinoctial  points,  which  is  tfiy  aeoondB  of  t 

trious  and  enlightened  population,  there  can  degree  every  year;  and,  to  pass  over  this  space, 

be  little  doubt  that  the  seasons  would  be  con-  the  sun  requires  twen^  minutes  and  tweatj 

aiderably  meliorated,  and  many  physical  evils  and  a  half  seconds.    The  earth  moves  in  in 

prevented  with  which  we  are  now  annoyed,  elliptical  orbit,  whoae  teeeniricity,  or  distance 

And  all  this  is  within  the  power  of  man  to  of  ite  fod  ftom  the  centre,  is  1,618,000  milei: 

accomplish,  provided  he  chooses  to  direct  his  that  is,  the  ellipse  or  oval  in  which  it  om>^ 

wealth,  and  his  intellectual  and  moral  enerw  is  double  the  eccentricity,  or  8,236,000  milet 

gies,  into  this  channel.  If  these  remarks  have  longer  in  one  direction  than  it  is  in  anodwr, 

any  foundation  in  truth,  then  we  ought  not  which  is  the  reason  that  the  aun  is  finrther 

to  imagine  that  the  earth  is  a  standard  by  from  us  at  one  season  of  the  year  than  at 

which  we  are  to  judge  of  the  atote  of  other  another.    This  is  ascertained  from  the  vaiia- 

^  planetary  worlds,  or  that  they  are  generally  to  tion  of  the  apparent  diameter  of  the  son. 

be  viewed  as  having  a  diversity  of  seasons  About  the  1st  of  January,  when  he  is  nearer 

similar  to  ours.  the  earth,  the  apparent  diameter  is  thiity-two 

The  following  fiu^ts,  in  addition  to  the  pre*  minutes,  thirty-five  seconds;  and  on  the  1^ 

ceding,  may  be  noted  in  relation  to  the  earth :  of  July,  when  he  is  most  dirtant,  it  is  on^ 

Under  the  equator,  a  pendulum,  of  a  certain  thirty-two  minutes,  thir^-one  seconds.    Tlui 

form  and  length,  makes  86,400  vibrations  in  proves  that  the  earth  has  a  alower  motioD  in 

a  mean  solar  day ;  but,  when  transported  to  one  part  of  its  orbit  than  in  another.  In  Jann- 

London,  the  same  pendulum  makes  86,536  aiy  it  moves  at  the  rate  of  about  69,600  milef 

vibrations  in  the  same  time.    Hence  it  is  con-  •»  hour,  but  in  July  ito  rate  of  motion  evoy 

eluded  that  the  intensity  of  the  forde  urging  hour  is  only  about  66,400  milea ;  a  dlfieienct 

the  pendulum  downward  at  the  equator  is  to  of  more  than  8000  miles  an  hour, 
that  at  London  as  86,400  to  86,635,  or  as  1 

to  1U)0315 ;  or,  m  other  words,  that  a  maas  rr.  or  ni  ruLVir  xabs. 
of  matter  at  the  equator  weighing  10,000 

pounds,  exerts  the  same  preasure  on  the  ground  The  earth  is  placed,  in  the  aolar  sy^em,  u 

aa  i0,03U  of  the  aame  pounds  transported  to  «  position  between  the  oibito  of  Venus  «» 
(398) 
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Man,  TIm  two  planeti^  Morciny  and  Vcnai^ 

vUch  ara  placed  tinMtn  the  ocbit  of  the  eazth, 
and  wbow  orbita  lie  between  il  and  the  sua, 
are  tenned  the  inferior  planeta.  Thoae  whoae 
arinU  Ue  beyond  the  orbit  of  the  earth,  at  a 
greater  diatance  from  die  aun,  aa  Maia,  Jap^ 
ter,  Satom,  and  Uranua,  are  tenned  guperior 
planeta.    The  motiona  and  aapecta  of  aU  the 
aoporior  planets,  aa  aeen  from  the  earth,  differ 
oonaiderably  from  those  which  aie  exhibited 
by  the  inferior.   In  the  first  place,  the  inlerior 
planeta  are  never  aeen  hot  in  the  neighboaiw 
hood  of  the  aon,  none  of  them  ever  appearing 
beyond  forty-eight  degrees  from  that  luminary; 
wh«reaa  the  aaperior  planets  appear  at  ail  die- 
tancea  from  the  son,  even  in  the  opposite 
quarter  of  the  heavens^  or  180  degreea  from 
the  point  in  which  the  son  may  h^^pp^n  to  be 
placed.    This  conld  not  poasibly  happen  un- 
feas  their  orbits  wars  exterior  to  that  of  the 
earth,  and  the  earth  placed  at  each  timea 
between  them  and  tl^  aun.    In  the  next 
place,   the    infinrior   planets,    when    viewed 
throu^  tekaoopea,  exhibit,  at  diflerent  time% 
all  the  phaaea  of  the  moon ;  but  the  aaperior 
planeta  never  appear  eitlier  homed  or  m  the 
shape  of  a  half  moon.    The  planeta  Jopiter,- 
Satom,  and  Uranua  never  appear  in  any 
other  ^kape  than  round,  or  wi&  liill  enlight- 
ened hemispheres.  This  circumstance  of  itself 
frimiahea  a  proof  that  we  aee  these  planeta 
alwaya  in  a  direction  not  very  remote  from 
that  in  which  they  are  illuminated  by  the  solar 
rsys;  and,   cxmaequently,  that  we  occupy  a 
station  which  is  never  very  &i  lemoved  from 
tile  centre  of  their  orbits.    It  proves,  in  other 
woids,  that  the  path  of  the  earth  round  the 
son  is  entirely  included  within  their  orbits, 
and  Ukewiae  that  this  circular  path  of  the 
earth  u  of  omail  diameter  compared  with 
tkeir  more  expandoe  orbite.    Tuis  may  be 
UlustrOed  by  the  following  figures.    Let  jS^ 
Fig.  32,  represent  the  sun;  A  B  the  orbit  of 
the  earth ;  and  C  the  planet  Saturn,  about  ten 
times  fiirther  from  the  aun  than  the  earth  is. 
Suppoae  B  to  represent   the   earth  at  its 
Braateat  elongation  from  the  sun,  as  seen  from 
Saturn ;  the  angle,  S  C  B,  being  so  small,  it 
is  evident  that  an  observer  on  the  earth,  at  B, 
csn  see  little  or  nothing  of  the  dark  hemi- 
iphere  of  Saturn  at  C,  but  muat  perceive  the 
whole  enlightened  hemispbero  of  the  planet, 
within  a  small  fimction,  which  fraction  is  not 
peropptible  by  our  best  telescopes. 

Tbere  is  only  one  of  the  superior  planets 
Aat  exhibita  any  perceptible  p/uut,  and  that 
b  Uie  plsnet  Mairt,  In  Fig.  31,  o  repreaenta 
the  son;  ED  the  orti^  of  the  Moth;  M 
Man;  and  i)  the  earth  at  ita  greeisst  elon- 
P^ftk,  as  seen  from  Kars.  In  'hie  case  the 
a&i;le  8MD  ia  nruch  larfe-  tha::*  in  t^ie  for- 
aa  MaR  i;  m^uh  c^iurer  to  the 


MTth  than  Saturn  or  any  odiar  of  the  aopa* 
rior  planets.    Conaequently,  a  spectator  om 

Kg- 31-  Fli.ai. 
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the  earth  is  enabled  to  sae  %  greats  zoriifm 
of  the  dark  hemisphere  of  Mara,  «.nc,  Ji  coarse, 
loses  sight  of  a  corresponding  porticn  of  hit. 
enlightened  disk.  This  is  represented  by  the 
line  h  i.  This  gilhous  phase  of  Mars,  how- 
ever, difiers  onfy  in  a  small  degree  from  a 
drde ;  it  is  never  less  than  seven  eighths  of 
the  whole  disk.  This  phase  is  represented  in 
Fig.  33.  When  the  earth  arrives  near  the 
point  Fy  when  Mars  appears  in  opposition 
io  the  sun,  the  whole  of  his  enlightened  hf*.ini- 
sphere  is  Uien  visible.  The  extent  of  the  gib- 
bous phase  of  this  planet  affords  a  measure  of 
the  angle  SMD,  and,  therefore,  of  tho  pro- 
portion of  the  distance,  SM  o{  Man,  io  SD 
or  S  F,  the  distance  of  the  earth  from  the  sun, 
by  which  we  are  warranted  to  condrde  that 
the  diameter  of  the  orbit  of  Mara  cannot  be 
less  than  I  1-3  that  of  the  orbit  of  the  earth. 
The  phases  of  Saturn,  Jupit^r,  and  Uranus  bfr> 
ing  quite  unperceptible,  demonstrates  that  their 
orbita  must  include  both  the  orbit  of  the  earth 
and  that  of  Mars ;  and,  consequently,  that 
they  are  removed  at  a  much  greater  distance 
than  either  of  these  bodies  from  the  centre  of 
ftud  system. 

Before  proceeding  to  a  particular  descrip* 
tion  of  the  phenomena  connected  with  the 
planet  Mars,  I  shall  give  a  brief  sketch  of  the 
fnot«ens  neculiar  to  thia  pbnet,  which  wUl 
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qipanot  motioiu  of  lU  Iha  MluT  MipeTior 
^taetM.  In  tbe  bllowing  figun  5  nprMcnli 
the  (un ;  ABCDthe  pluiet  Man  in  four 
difientnt  ponlioiu  in  iu  orbit;  E  FGHIK, 
Ihe  orbil  or  the  rarth ;  tad  LMNOP,  t 
Kjcmentortbc  iitiiirybe>Ten«.  Bui^kmg  M»n 
■I  ^  uid  the  earth  M  £',  lUnct];  between  it 
tnd  the  eun,  then  all  the  plaaet't  eDlightCDCid 
beniiaphere  wiU  be  tuined  toward*  the  earthy 
and  it  will  appeu  like  the  (iill  motm.  When 
Ihe  planet  ia  at  S  it  will  be  gibboat,  like 
Ibe  mooD  a  few  dayi  befiire  or  after  the  fiiU. 
At  C  it  would  again  appeal  nhoU;  eolight- 
•oad.  inn  it  not  In  Uu  nma  part  of  the  hea- 


Etut              '^1^            Wilt 

(^) 

'^-*'-' 

nitk  ii  M  H,  7,  Mid  X,  (ha  plaitet  wiU  be  ven 
amoag  the  ataia  at  IV,  O,  and  P ;  nd,  (beie- 
fore,  iriule  the  earth  iiKiTe*  orer  thr  targe  put 
of  ito  oriiit,  ^  /f  K,  the  planet  will  haie  an 
■ppaimt  niotion  (mia  L  to  P  anMDi  tbe  ilaia, 
aod  ttiia  motion  ia  froB  weal  to  eait,  in  the 
order  of  tbe  ngiu,  or  in  the  aenie  diiectioa 
]■  which  the  earth  morea ;  and  the  pluiet  ia 
then  laid  to  be  dirai  in  nxMion.  When  dta 
earth  ia  at  JC  and  tbe  planet  appears  at  P,  Un 
a  rimrt  epace  of  time  it  appean  tloliotiary, 
becanac  the  raj  of  light  prmweding  from  f  ta 
K  Beaiij  eoincidea  with  tbe  eartfa'a  orlat  and 
the  direction  of  ita  motion.  But  when  the 
earth  moves  on  frtxa  Xlo  E,  the  jdanet  wiU 
appear  to  ratnm  from  P  to  JV;  and  while  dia 
•uA  Btorae  Irom  £  to  F,  tbe  planet  will  still 
eonlinne  to  retrogiade  from  fftoL,  where  il 
frill  again  appear  atationirj  ai  before.  From 
what  baa  barn  now  atated,  it  is  dear  (hat, 
>nee  the  part  of  iha  oitiit  which  the  earth  de- 
•ciibea  in  peaaing  through  F  H  K  a  much 
Itnaler  than  the  arch  KEF,  and  tbe  qiaca 
L  P  which  the  planet  deambea  in  its  direct 
and  retrograde  motion  ia  tht  tamt ;  therrliiKh 


noz  WTth  the  inn.  At  i)  it  ia  again  gibbow, 
ai  Been  from  £,  and  will  appear  lea  gibboua 
u  it  adtancta  towards  A.  At  A  it  ia  said  to 
be  In  opposition  to  tbe  nin,  being  seen  from 
Iha  eajUi  at  S  among  tbe  Stan  at  IV,  while 
the  Bun  is  seen  In  Ihe  opporite  diiedian,  £  C 
When  the  planet  is  at  C  and  the  earth  at  E, 
it  ia  aaid  to  be  in  tai^wtdian  with  (be  mui, 
being  in  the  tauM  part  of  (he  heaTena  with 
that  luminary,  in  regard  lo  all  the  iupeiior 
ptaneta,  there  ii  but  one  conjunction  with  Qie 
•un  dniing  the  course  of  Iheir  ie«olutioo ; 
whereas  the  inferior  planets,  Mercury  and 
TenoB,  hnve  fitio  coiijonctions,  as  ionnerly  ei' 
plained.  Let  tu  new  attend  to  (he  apparrni 
notiona  of  this  plaoeL  Suppoae  the  earti> 
at  F,  and  the  planet  at  real  m  its  orliit  at  A, 
ft  wiQ  be  projected  or  seen  by  a  ray  of  light 
among  the  h.an  at  L  ;  when  the  earth  arriroe 
«l  C,  Ihe  planet  will  appear  rt  JIf,  by  (be  -a; 
QU-.itA  in  Dm  aama  manner,  wben  the 

(«0) 


In  the  abore  description  I  have  anppuied 
Ihe  planet  at  reri  in  ita  ortrit  at  A,  in  order  to 
render  the  explanation  more  easy  and  simple, 
and  the  diagram  len  complex  than  it  woaM 
have  been  had  we  traced  the  planet  Ibrougk 
Afleieut  part*  of  its  ortrit,  together  with  ttis 
BMtions  of  the  earth.  But  Ibe  ameannccB 
are  die  same,  whetfier  we  suppose  me  phnet 
to  be  at  real  or  in  motion.  Tbe  on^  St 
ferenco  ii  in  (be  fifne  wben  tbe  rebograde  <* 
dinct  motkna  happen,  and  in  Qitfhias  of  Ihe 
heavens  where  tlie  planet  wiB  be  at  mh 
timea  rituated.  What  has  now  been  stated 
in  regard  to  tbe  appwvnt  motiona  of  Man 
win  apply  (o  Jupi(er,  htuin,  and  all  the  n- 
perior  planets,  making  allowanca  Eir  the  dit 
leienee  of  Mnu  in  which  then  direct  and  retro- 
grade motioTU  are  performed.  AH  the  aope- 
rior  planet)  are  retrognde  in  dieir  appaienl 
motioni  when  in  Bppotitim,  and  for  some 
time  bdbre  and  after ;  hot  they  difler  gTeadj 
from  eadi  other,  both  in  Om  eileot  erf'  tbtir 
ore  of  rBtrogradaliim,  in  the  (jumfton  of  Ibeii 
ratrograde  movement,  and  in  it*  n^m&y, 
when  swiftest.  It  is  mora  eiteiuiTe  and  rind 
in  the  case  of  Man  dian  of  Jnjater,  of  Jo- 
inter dian  of  Satum,  and  of  Saturn  than  (f 
Uranna.  The  longer  tbe  periodic  lime  or  in. 
•ludl  revolution  of  a  superrtr  planet,  the  Dxai 

Ifaey  ar^  lev,  in  quantity,  but  continue  a  hapt 
time.  The  mean  arc  of  lelrogradaltoTi  ol 
Mais,  or  ftom  ?  w  I,,  i^g.  M,  ii  mtttMi  n- 


m&rrANGE,  motion,  and  obbit  of  bcahs.  (s% 

ptetf  twelfe  mmuties,  and  it  eontUmes  aboat  Torgiiig  towards  its  conjunction  with  the  aun, 

MfCDt^-three  dajs;  while  the  mean  arc  of  it  ie  almost  imperceptible.  ■  And  this  is  one 

ntiogradation  of  Jnpiter  ia  only  nine  degrees,  proof,  among  others,  of  the  truth  of  the  Co- 

iUfy-fonr  mmntfift,  but  its  mean  duration  is   pemican  system.    All  its  motions,  stations^ 

sbout  121  daya.    The  time  between  one  <^  and  direct  and  retrograde  movements,  and  the 

potition  of  Saturn  and  another  is  378  days,   times  in  which  they  happen,  exactly  accord 

or  one  year  and  thirteen  days.    The  time  be-  with  its  position  in  the  system  and  the  motion 

tween  two  conjunctiooa  or  oppositions  of  Ju-   of  the  euth,  as  a  planet  between  the  orbits  of 

piter  is  398  days,  ix  one  year  and  thtrtj-three   Venus  and  Mars.    Whereas,  were  the  earth 

days.    But  Mara,  after  an  opposiHon,  does  supposed  to  be  the  centre  of  this  planet's  mo- 

oot  come  again  into  the  same  situation  till   tion,  according  to  the  Ptolemaic  bypothesisi 

after  two  years  and  fifty  days.    It  is  only  at  it  would  be  impossible  to  account  for  any  of 

and  near  the  time  of  the  opposition  of  Mara  the  phenomena  above  stated. 

that  we  have  the  best  telescopic  news  of  that       The  orbit  of  Mars  is  901,064,000,  or  mora 

planet,  as  it  is  then  nearest  the  earth ;  and,  than  900  millions  of  miles  in  drcumferenoe. 

consequently,  when  it  has  passed  its  oppo-  Through  this  space  it  moves  in  one  year  and 

sition  for  any  ooosidersble  time,  a  period  of  322  days,  or  in  16,488  hours.    Consequently, 

two  years  must  elapse  before  we  see  it  again  its  rate  oif  motion  is  i>4,640  miles  every  hour, 

in  such  a  conspicooas  situation.    Hence  it  is  which  is  more  than  a  hundred  times  the 

that  this  planet  is  seldom  noticed  by  ordinary   greatest  velocity  of  a  cannon  ball  when  it 

observers,  except  during  a  period  of  three  or  leaves  the  mouth  of  the  cannon.    The  diur^ 

lour  montha  every  two  years.    At  all  other  nal  rotation  of  this  planet,  or  its  revolution 

times  it  dwindles  to  the  apparent  size  of  a  round  its  axis,  is  accomplished  in  twenty-fiNir 

small  star.  hours,  thirty-nine    minutes,  twenty-one  se- 

Dutanott  Motion^  and  Orbit  of  Mars^'^^  oonds,  which  is  about  two-thirds  of  an  hour 

Tbm  planet  is  aaeerlained  to  be  about  145  longer  than  our  day.    This  period  of  rotation 

miUiona  of  miles  from  &e  sun.    From  what  was  first  ascertained  by  Cassini,  from  the  mo- 

we  have  stated  above  it  a  obvious  that,  in  the   tion  of  certain  spots  on  its  suiftce,  which  I 

eoarae  of  its  revolotion,  it  is  at  very  different  shall  afterward  describe.    Its  axis  is  inclined 

difltanoes  firom  the  earth.  When  at  its  greatest  to  the  plane  of  its  orbit  in  an  angle  of  thirty 

distance,  as  when  the  eardi  is  at  E^  and  the  degrees,  eighteen  minutes,  which  is  nearly 

planet  at  C,  Fig.  34,  it  is  240  milliona  of  miles  seven  degrees  more  inclined  fi'om  the  perpeu- 

firom  the  earth.    This  wDl  appear  from  an  in-  dicular  ikan  that  of  the  earth.    This  motion 

apection  of  the  figure.    The  distance^  E  S,  is  in  the  same  direction  as  the  rotation  of  the 

Cnim  the  earth  to  the  son  is  95  millions  of   earth,  namely,  from  west  toeast    The  incli- 

miles;  the  distance,  S  C,o€  Mars  from  the  nation  of  the  orbit  of  Mars  to  that  of  the 

son  is  145  millions.    These  distances  added   earth  is  one  degree,  fifty-one  minutes,  six  s^ 

together  amount  to  the  whole  distance  from   conds,  so  that  this  planet  is  never  so  much  as 

£  lo  C,  or  fitxn  the  earth  to  Mars  when  in   two  degrees  either  north  or  south  of  the 

conjunction  with  the  sun.    When  nearest  the  ecliptic.    The  orlnt  of  Mars  is  considerably 

emA,  as  at  A,  it  ia  only  50  milliona  of  miles  eeeentric.    Its  eccentricity  is  no  less  than 

distant  from  us.    For  as  the  whole  distance    13,463,000  milee,  or  about  1-21  of  its  diame- 

d  the  planet  from  the  sun,  A  Sfh  145  mil-  ter,  which  b  more  than  eight  times  the  ecoon- 

fions,  sobtract  the  distance  of  the  earth  fitmi  tricity  of  the  orbit  of  the  earth.    Hence  it 

the  snn,  E  8s»95  miliions,  and  the  remainder  follows,  that  Mars,  when  in  opposition  to  the 

wiH  be  the  distance  of  the  planet,  E  A^50   sun,  may  be  nearer  the  earth  by  a  considerable 

iniUicos  of  miks  from  the  earth.    Small  as  number  of  millions  of  mil^  at  one  time  than 

iliis  dktanoe  may  appear  compared  with  that  at  another,  when  he  happens  to  be  about  his 

of  some  of  the  other  planets,  it  would  require   perikeUofit  or  nearest  distance  firom  the  son 

noon  than  285  years  for  a  steam-carriage,  at  such  opposition.    On  the  27th  of  August, 

naofing  without  intermission  at  the  rate  of    1719,  tlus  planet  was  in  such  a  position, 

twenty  miles  an  hour,  to  pass  over  the  space  being  in  opposition  within  two  and  a  half  de- 

which  iiitervenes  between  the  earth  and  Man  grees  of  its  perihelion,  and  nearer  to  the  earth 

at  its  nearest  distance.  tiian  it  had  been  for  a  long  period  before ;  so 

From  what  has  been  now  stated,  it  is  evt-  that  its  magnitude  and  brightness  vrere  so 

dent  that  this  {rfanet  will  present  a  very  dif>  much  increased  that,  by  common  spectator!^ 

faent  aspect  as  to  sixe  and  splendour  in  it  was  taken  for  a  new  star. 

•aflerant  parts  of  its  orbit    When  nearest  to       Appeanmee  of  the  Surface  of  Mars  token 

flie  eartii,  it  appears  with  a  suHace  twenty-  viewed  through  Tekacope8^*-lX  was  not  b»- 

Hve  times  larger  than  it  does  at  its  greatest  fore  the  telescope  was  brought  to  a  certain 

4ii^anm.  and  aeems  Co  vie  with  Jupiter  in  ap-  degree  of  perfisction  that  spots  were  discovered 

MiCBt  OMgrntode  and  splendour.    Bnt^whoi   on  the  sniiaGe  of  Mars.    This  instrument 
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Itil  dnactsd  (o  die  baanna  bj  Oalibo,  in  tbo  of  Man  ia  mpiwtutod  In  Fig.  87.    Ob  1 

jMr  1610;  but  it  wu  not  till  Ibe  beginning  fTlfa   of  AngOMt,  1T19,  be  «iiie   ofaMTVCr 

of  166S  than  mj  of  the  ipota  nhicb  dioeni^  with  >  taleaiMpe  of  thir^Jbur  bet  in  lo^d^ 

thii  pUnet  were  discaierctl.     On  the  6th  ik  peicejml,  uDong  HTenl  other  epot^  »  loof 

Pebniirj,  that  ye«r,  in  the  moniing,  Ctnint,  bell  that  reeebeil  ■faoDt  half  m;  raaod  the 

with  ■  teleecope  of  siilcen  feet  lung,  nw  tiro  planat,  not  pumllel  to  it*  aqoitor,  to  the  and 

diifc  qMili  on  the  bee  of  Man.  ai  repi  eeentcd  of  which  mother  Aort  bell  waa  joined,  K>  ■■ 

in  Fig. 35 ;  and  on  Fcbraary 24, in  the  even-  to £inn  an angla a '"'     " 

ing,  be  Bw  on  the  other  ftce  of  the  planet  in  Fig.  88. 

two  other  tpaU,  ■omewtul  like  theae  of  the  pj-  37,  yu  3g, 

IM,  but  leigar,  m  repccMnted  in  Fig.  SO. 


Fic.S5. 


Fig.  36. 


nan  igarea  sra  copied  fton  Ibe  firat  lolnme 
of  the  TiwUKtion*  at  the  Royal  Bodety. 
Allenraidp.  coattnuing  bia  obaemtioni,  he 
Stand  the  ipota  of  theae  two  fvxt  lo  turn  by 
little  and  litUe  from  cut  to  weat,  and  to  return 
at  last  to  the  nme  nloalion  in  wbidi  he  bad 
tnl  aeen  them.  Campani  and  aeTeral  other 
•ftronoiDera  ohaerved  aTmilar  «pot*  about  tfaa 
nme  time  at  Rome,  and  Dr.  Hook  in  Eng- 
land. Some  of  (heae  observers  were  led  la 
conclude,  from  the  motion  of  Iheae  apota, 
that  the  rotation  of  thii  planet  wai  accom- 
pliitied  in  thirteen  houn;  but  Caiaini,  who 
ohaerved  Idem  with  particular  care,  proved 
that  the  period  of  rotation  wk)  about  twenty- 
fonr  houn  and  forty  minulee,  and  ahowed 
that  (he  error  of  Ihe  other  aatronomen  aroaa 
Ironi  their  not  diatinguiihing  the  diSerence 
of  Ihe  apota  which  appeared  on  the  oppOMie 
odee  of  the  diak  of  Mars.  Tbe  deduction* 
of  Caaaini  on  thia  point  have  been  fully  con- 
firmed tiy  Bubse([uent  obaervationa. 

Maraldi,  a  celebrated  French  mathenaddan 
and  aatronomer,  made  particular  obaervationa 
on  theae  spot*  in  (he. year  1T04.  Heobaerved 
that  Ihe  apola  were  not  always  well  deBned, 
and  that  they  often  changed  thpir  form,  not 
only  in  the  space  of  time  from  one  oppodtion 
to  another,  hut  even  within  the  space  of  a 
montli ;  but  aome  of  (hem  continued  of  the 
aame  form  long  enough  lo  ascertain  (heir 
period*.  Among  these  wu  an  oblong  spot, 
not  unlike  one  of  the  broken  bellj  of  Jujriter, 
that  did  not  reach  quite  round  the  body  of 
Man,  but  had,  not  &r  from  the  middle  of  it,  a 
■mall  protuberance  lowarda  the  north,  so  well 
Alined  as  to  enable  him  to  settle  the  period 
•f  its  revolution  at  twenty-four  hours,  thirty- 
nine  minutei;  only  one  minute  lea  than  as 
Caasini  hod  dolermlned  it.  Thii  appearaoc* 
l«Bl 


•Doe  of  the  ipota  ai  aeen  by  Dr.  Hfx^  in 
ISSS.     He  aaw  Man  on  March  3,  1666,  aa 


taken  down  at  Ae  moment  a 
On  the  t3d  of  the  aame  month  be  peroetvsd 
the  apola  aa  delineated  in  Fig.  40,  whidi  tp 
Fig.39.  Fi|.40. 


peara  to  have  been  sidier  the  aania  apoli  ia 
another  poaillmi,  ot  aome  other  appta  en  Iha 
other  hemisphere  of  the  planet. 

The  following  are  (wo  views  of  tbia  pboM 
by  Sir  William  Herachel,  who  baa  given  ■ 
great  variety  of  delinealioas  of  ihe  diflereol 
appearances  of  Man  in  the  TransartioaB  at 
the  Royal  Society  of  Louloo  for  17S4. 
Fig  41.  Fig.  4S. 


My  own  viewaoTAfeptaiwtbavvnatbew 
namenmi,  aa  it  is  only  at  birrvali  of  tir» 

tiona  can  be  nade  on  ila  inrfiwe  with  «0bct 


ATMOSPHEBE  OF  liA1t&  SI 

I  hne,  h/amtmr,  diflinctly  peiceifed  iu  snr-  eehre  the  eanbeuiM,  liiOQgli,  tovraTdsflM  kttar 
t  daliiwted  ia  Fisoiw  43  and  44.  end,  in  such  an  obHque  diiectun  as  to  be  but 
pi«.  4^  Fic.44.  Uttle  benefited  by  them.     On  the  odier  haad^ 

in  the  year  1781,  the  north  polar  ipot,  whieh 
had  then  been  its  tweWeniODth  in  the  mu^ 
ahine,  and  waa  but  htely  ratoming  inle 
daikneai^  appeared  small,  thgagh  undonbledly 
ineraasing  in  size."  Hence  he  coneliide^ 
**  that  the  blight  polar  spots  are  oiving  to  the 
vivid  reflection  of  light  from  froien  regiona^ 
and  that  the  reduction  of  Ihoee  spots  is  to  ha 
•scribed  to  their  being  exposed  to  the  sun." 
Jimotphere  of  Mmrt^^^Vnm  the  gradori 
These  pbsenratioDs  were  made  in  Novembcv  dhninirtion  of  the  Kgfatof  the  fixed  staia  when 
and  December,  1833,  and  in  Jannary,  1837,  they  approach  near  the  diak  of  Kan,  it  hat 
and  the  appearsnoes  were  very  nearly  the  been  inferred  that  this  planet  is  sonoomM 
•ame;  but  the  spots  as  represented  in  tlie  two  withanatmosphereof  great  extent.  Although 
figures  were  seen  at  diflferent  times,  and  were  the  extent  of  thk  atmosphere  has  been  much 
evideatly  on  diflertnt  hemispheres  of  the  pl»>  overrated,  yet  it  is  genenOy  admitted  by 
net,  which  irere  praaented  in  succession  by  its  astronomen  that  an  atmosphere  of  consider 
moCiaa  of  rotation.  The  instrument  used  ia  able  density  and  elevation  exists.  Both  Oai^ 
the  observations,  was  a  44^  inch  achromatic  sini  and  Roemer  observed  a  star,  at  six  mtnutea 
telescope,  with  magnifyuig  powere  of  160  and  firom  the  disk  of  Mars,  become  so  faint  before 
180  timesL  it  was  covered  by  the  planet  that  it  could  not 

Besides  the  dark  spota  here  deUneated,  there  be  aeen  even  with  a  three  feet  teleacope; 
is  a  small  portion  of  the  globe  of  Mars,round  which,  in  all  probability,  wsa  caused  by  tta 
its  south  pole,  which  hes,  at  least  occasionaUy,  light  of  die  star  being  obecured  by  paaing 
a  much  brighter  appearance  than  the  other  through  the  dense  part  of  the  atmosphere  of 

K'Manldi,  who  made  observations  on  the  planet  It  is  doubtless  owing  to  this  cii^ 
about  the  year  1719,  says  that  this  eumstance  that  Man  presents  so  ruddy  tm 
bright  spot  had  been  noticed  for  sixty  yean  ajypearance,  more  so  than  anyolher  planet  or 
before  that  period,  and  that  it  is  more  perma-  star  in  the  nocturnal  sky.  when  a  beam  of 
nent  than  any  of  the  other  spots  of  Man;  light  passes  through  a  dense  medium,  ili 
Aat  this  segment  or  sons  is  not  all  of  equal  colour  incUnes  to  red,  the  other  rajrs  beiag 
brightness,  more  than  one  half  of  it  being  partly  reflected  est  absorbed.  Thus  Ae  mom* 
Milter  than  the  rest;  that  the  part  which  is  ing  and  evening  cloods  are  generslly  tinged 
least  bright  is  subject  to  great  changes,  and  with  red,  and  the  sun,  moon,  and  stan,  vrhen 
baa  sometimes  disappeared ;  and  that  there  near  the  horizon,  either  risnig  or  setting,  uni* 
has  sometimes  been  seen  a  similar  luminous  formly  assume  a  ruddy  aspect,  because  their 
none  round  the  north  pole  of  Mars,  which  has  light  then  passes  through  tfie  lower  and 
appeared  of  different  brightneas  in  difiEHent  denser  part  of  our  atmosphere.  When  tlie 
yeaiB.  The  bright  spot  at  the  pohr  point  is  light  of  the  son  peases  through  the  atnio> 
leuroaented  at  a,  Figurea  41  and  42.  These  sphere  of  Mara,  the  most  vefirangible  cokMu% 
Mite  spots  have  been  eonjectured  to  be  snow,  such  as  the  violet,  will  be  partly  aboofbed; 
as  they  disappear  when  uey  have  been  long  and  before  the  reflected  reys  readi  the  earth, 
axpoaeJ  to  the  sun,  and  are  greatest  when  they  must  again  paas  through  the  atmosphera 
just  eawrgiag  from  the  long  night  of  the  of  the  planet,  and  be  deprived  of  anoUier  poiw 
polar  vrialer  in  that  planet.  Thia  is  the  tionof  themostrefinngiblenys;  and,  conaa* 
opinion  of  Sir  W.  Herachel,  in  his  paper  on  quently,  the  red  nys  will  predommate,  and 
Ihia  subject  in  the  Philosophical  Transacliona  tiie  planet  aasume  a  dull  red  cokmr.  This  I 
'In  thie  year  1781,"  saya  this  astronomer^  conceive  to  be  the  chief  reason  why  I  could 
''the  south  polar  apot  was  extremely  large,  never  perceive  Man  in  the  daytime,  even 
vrhich  vre  might  well  expect,  as  that  pole  bad  when  in  the  roost  favourable  position,  so  dia* 
but  lately  been  involved  in  a  whole  twelve-  tinctly  as  Jupiter,  although  die  quantity  of 
»onth*s  daikness  and  abaence  of  the  sun ;  solar  light  which  fells  on  this  plsnet  is  mora 
hnl  in  1783  I  found  it  considerably  smaller  than  deven  times  greater  than  what  fells  oa 
tfian  before,  and  it  decreased  continiially  from  Jupiter ;  which  aeems  to  indicate  that  Jupllev 
the  30th  of  May  till  about  the  middle  of  Sep-  is  surrounded  with  a  less  dense  and  BKaa 
iMaber,  when  it  seemed  to  be  at  a  stand,  transparent  atmosphere.  Sir  W.  Henehel; 
Daring  this  hat  period  the  eouth  pole  had  though  he  questions  the  accuracy  of  some  of 
ikaady  beea  about  eight  montha  enjoying  the  the  observations  of  the  dimness  canaed  bjlha 
^  of  anfflmsr,  and  still  eontinaed  io  re-  appulssa  of  the  fixed  stan  to  thiti  phne^  yal 
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tdmits  fliat  ii  hai  a  oonaidenUe  almosphera.  below,  yet,  were  we  to  view  their  upper  nuo 

**For,*'  lays  he,  '*  besides  the  permaoent  spots  fiure  frcNn  a  distance  when  the  sun  shinei 

mi  its  sui&ce,  I  have  often  nMioed  occasional  upon  them,  they  would  undoubtedly  present 

changes  of  partial  bright  belts,  and  also  once  a  bright  appearance  by  the  reflection  of  tfas 

m  dariiiab  one  in  a  pretty  high  latitude :  and  solar  rays.    It  is  doubtless  owing  to  the  occa- 

these  alterations  we  can  hardly  ascribe  to  any  sional   interposition  of  such  clouds  in  tbe 

other  cause  than  the  Tariable  disposition  of  atmosphere  of  Mars  that  the  permanent  spots 

doods  and  vapours  floating  in  the  atmoqihere  sometimes  appear  to  vaiy  their  form  sad 

of  the  planetJ'  aspect.    3.  A  variety  of  seasons^  somewbst 

CancJudone  respecting  the  Phyeieal  Con-  similar  to  ours,  must  be  experienced  in  ^ 

tUtution  of  Mare* — ^From  the  preceding  ob-  planeL     The   diversity  of  seasons  on  our 

•ervations  and  the  views  we  have  exhibited  globe  arises  chiefly  from  the  inclination  of  iti 

of  thb  planet,  I  presume  we  are  vrarranted  to  axis  to  the  plane  of  the  ecliptic    Now,  in 

deduce,  with  a  high  degree  of  probability,  the  reference  to  Mars,  the  axis  of  rotation  is  ia- 

ibJlowing   oondttsbns :    1.   That  land  and  dined  to  its  orbit  at  even  a  greater  angle  tfasa 

water,  analogous  to  thoae  on  our  globe,  exist  that  of  the  earth ;  and,  therefore,  the  oontnit 

in  the  pUnet  Mars.    The   dark  spots  an  between  its  (^poeite  seasons  is  probably  mocs 

obviously  the  water  or  aeas  upon  its  surface,  marked  and  striking  than  on  the  earth.    The 

which  reflect  a  much  less  proportion  of  the  seasons  will  also  continue  for  a  much  longer 

oolar  light  than  the  land.    **  The  seas,"  says  period  than  with  us,  as  the  year  in  Mars  is 

Sir  John  Herschel,  **  by  a  general  law  in  neariy  double  the  length  of  ours,  so  that  sam- 

^Mics,  appear  greenUh,  and  form  a  contrast  mer  and  winter  will  be  prolonged  for  a  period 

lo  the  land.    I  have  noticed  this  phenomenon  of  eight  or  nine  months  respectively.    If  tfas 

on  many  occasions,  but  never  more  distinct  opinion  of  Sir  W.  Herechel  be  correct,  tbit 

than  on  the  occasion  when  the  drawing  was  the  white  spots  at  the  poles  of  Mars  sre 

made;**  from  wUc^  the  figure  of  Mars  in  his  caused  by  die  reflection  of  the  sun*s  rajs 

**  Astronomy"  is  engraved.     It  is  not  im-  from  masses  of  ioe  and  snow,  it  will  nSatd  ta 

probable,  from  the  size  of  the  dark  spots  additional  proof  of  the  exbtenoe  of  a  divenity 

compared  with  the  whole  disk  of  Mars,  that  of  seasons  on  this  planet,  and  that  itslnhsbit- 

about  one-third  or  ouA-fourth  of  the  surface  ants  are  subjected  to  a  winter  of  great  severity 

of  that  planet  is  covered  with  water.    If  this  and  of  long  duration.    4.  This  planet  bean  a 

estimate  be  nearly  correct,  it  vrill  follow  that  more  striking  resemblance  to  the  earth  thsa 

the  quantity  of  land  and  water  on  Mars  is  any  other  planet  in  the  solar  system.    Its 

aeariy  in  a  reverse  proportion  to  that  which  distance  from  the  sun,  compared  with  that 

obtains  on  our  globe,  where  the  quantity  of  of  the  other  superior  planets,  is  but  a  little 

water  is  nearly  four  times  greater  tfian  that  more  than  that  of  the  earth.    The  distinction 

of  the  land.    The  dark  spots  in  some  of  the  of  land  and  water  on  its  surface  is  moie 

views  given  above  seem  to  convey  the  idea  strikingly  marked  than  on  any  of  the  other 

of  several  large  gulfs  or  bays  running  up  into  planets.    It  is  encompassed  vrith  an  atmo- 

the  land.    The  various  appearances  of  these  sphere  of  considerable  extent.    It  is  probable 

opots  whicL  we  have  delineated  are  partly  that  large  masses  of  clouds  are  occasionally 

owing  to  the  dififerent  relations  and  positions  formed  in  that  atmosphere,  such  as  aoinetimes 

in  which  they  appear  during  different  periods  hover  over  the  whole  of  Britain,  and  even  of 

of  tbe  planet's  rotation,  as  I  have  already  Europe,  for  several  weeks  at  a  time.    Hie 

iriiown  would  happen  in  the  appearance  of  length  of  the  day  is  neariy  the  same  as  oon^ 

the  earth  were  it  viewed  from  a  distance  in  and  it  has  evidently  a  suoceeaion  of  difleient 

the  heavens  (see  page  51.)     2.    It  is  pro-  seasons.    Were  we  warranted  from  such  eir* 

boble,  too,  that  there  are  strata  of  clouds  of  cumstances  to  form  an  opinion  respecting  the 

considerable  extent  occasionally  floating  in  physical  and  moral  state  of  the  beings  ttiat 

the  atmosphere  of  Mars;  for  some  of  the  inhabit  it,  we  might  be  apt  io  condude  that 

observers  referred  to  above  have  remarked  they  are  in  a  condition  not  altogether  very 

that  some  of  the  spots  **  changed  their  form  in  difierent  from  that  of  the  inhabitants  of  our 

tiie  course  of  a  month ;"  and  Sir  W.  Herschel,  globo. 

as  above  stated,  declares  that  he  haa  noticed  Magnitude  and  Extent  of  Surfaee  of 

*  occasional  changes  of  partial  bright  belts,  Mars, — ^This  planet  is  now  estimated  to  be 

ond  also  onoe  of  a  darkish  one."    These,  in  about  4200  miles  in  diameter,  which  is  only 

all  probability,  were  douds  of  greater  or  less  a  little  more  than  half  the  diameter  of  the 

density,  which,  for  the  most  part,  would  appear  earth.    It  contains  38,792,000,000,  or  mors 

brighter  than  the  seas  by  the  reflection  of  the  thin  38  thousand  millions  of  solid  miles ;  and 

oolar  rays  from   their  upper  aurfaoes ;  for  the  number  of  square  miles  on  its  sorfrioe  is 

olthongfa  the  under  surface  of  dense  douds  65,417,824,  or  more  than  fifty-five  miliiooi^ 

appears  daric  to  us  who  view  them  from  which  ia  about  six  millions  cif  amiaio  nilss 
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man  thtn  on  all  the  habitable  parts  of  our  have  hitherto  done,  and  it  ia  poaoble  our  dSUn 
fidbe.  At  the  rate  of  popdation  fonoerly  gence  may  be  reWaided  with  the  diacoveiy. 
alitod,  280  to  a  aqnaie  mile,  it  would  contain  The  long  dnration  of  winter  in  the  polar 
a  population  of  more  than  fifteen  thooeand  legiona  of  Mara  aeema  to  require  a  moon  lo 
five  hundred  milUona,  whidi  is  nineteen  timea  cheer  them  during  the  long  absence  of  the 
die  number  of  the  inhabitants  of  the  earth ;  son ;  and  if  there  be  none,  the  inhabitanta  of 
but,  as  it  is  probable  that  one-third  of  the  those  regions  must  be  in  a  ftr  more  dreaiy 
soT&oe  of  Mars  is  covered  with  wafer,  should  condition  than  the  Laplandera  and  Gresn- 
we  sobtraet  one-lhird  from  these  sums  there   landers  of  our  globe. 

would  still  remain  accommodation  for  twelve  Proportion  of  JJ^ht  on  the  Surface  of 
times  the  number  of  the  population  of  our  Marss — As  the  quantity  of  aolar  light  on  any 
globe.  of  the  planets  is  in  an  inverse  proportion  to 

No  moon  or  secondary  planet  has  yet  been  their  distances  from  the  sun,  the  quantity  of 
discovered  about  Mars;  yet  thb  is  no  proof  light  which  ftlls  upon  Mars  will  be  much  leai 
that  it  is  destitute  of  such  an  attendant ;  for  t^m  that  which  we  enjoy.  It  is  nearly  in  the 
■8  sU  the  aeoondary  planets  are  much  less  proportion  of  43  to  100,  which  is  leaa  than 
than  their  primaries,  and  as  Man  ranks  among  one-half  of  the  light  which  fidls  upon  the 
the  smallest  planets  of  the  system,  its  satellite,  earth.  This  is  partly  the  reason  why  Man 
if  any  exist,  must  be  extremely  small.  The  appears  ao  much  less  brilliant  than  Venva, 
second  satellite  of  Jupiter  is  only  the  1-43  but  it  is  not  the  only  reason ;  for  Jupiter  ap- 
part  of  the  diameter  of  that  planet;  and  a  pears  much  more  brilliant  than  Mars,  although 
satellite  bearing  the  same  proportion  to  Mars  he  is  placed  at  a  much  greater  distance  fiom 
would  be  only  ninety-seven  miles  in  diameter,  the  sun.  .  The  refiaction,  reflection,  and  ah- 
But,  suppose  it  were  double  thb  size,  it  could  sorption  of  the  rays  of  light,  in  passing4farough 
scarcely  be  distinguishable  by  our  telescopes,  the  dense  atmosphere  to  which  we  have  aHod- 
espedally  when  we  consider  that  such  a  satel-  ed,  form,  douMeas,  one  principal  reason  why 
Ute  would  never  appear  to  recede  to  any  con-  Mars  appears  more  aombre  in  ita  aspect  than 
sideraMe  distance  from  the  margin  of  Mars.  Juptter  or  Venus.  The  following  figure  ra- 
The  distance  of  the  first  satellite  of  Jupiter  is 

only  three  diameters  of  that  planet  from  its  ^^*  ^^ 

centre ;  and  the  distance  of  the  first  satellite 
of  Saturn  is  bat  one  diameter  and  twa  thirds 
from  its  centre.    Now,  if  a  satellite  of  the 
sixe  we  have  supposed  were  to  revolve  round 
Mara  at  the  distance  of  only  two  or  three  of 
its  ^ametera,  its  neameaa  to  the  body  of  Mars 
would  generally  prevent  its  being  perceived, 
unless  with  telescopes  of  very  great  power 
and  under  certain  &voarabIe  circumstances; 
and  it  could  never  be  expected  to  be  seen  but , 
about  the  time  of  that  I'lanet'a  oppoaition  to 
the  sun,  which  happens  only  at  an  interval'  presents  the  apparent  rize  of  flie  son  as  seen 
of  more  than  two  years.    If  such  a  satellite  from  Mars  and  the  earth.    The  circle  m  f»- 
exist,  it  b  highly  probable  that  it  will  revolve  presents  the  size  of  the  sun  as  seen  from  Man^ 
at  the  nearest  possible  distance  fiom  the  planet,  and  e  as  seen  from  the  earth.    The  degree  of 
in  order  to  aflbrd  it  the  greatest  qusntity  of   heat  on  diflerent  parts  of  thb  planet  will  de- 
fight;  in  which  case  it  would  never  be  seen  pend  upon  Tsrioua  circumstances;  the  indin*- 
bejroiid  two  minutes  of  a  degree  from  the  tion  of  its  axis,  the  positions  of  places  in  respett 
margin  of  the  planet,  and  that  only  in  certain   to  its  equator  and  poles,  the  nature  of  its  soily 
&v<jurable  positions.    If  the  plane  of  its  orbit  the  materiab  which  compose  its  surfoce,  the 
lay  neariy  in  a  line  with  onr  axb  of  vision,  it  quantity  of  water  in  diflerent  regions,  the  con- 
would  frequently  bo  hidden  either  by  the  stitntion  of  its  atmosphere,  and  other  circum- 
interposilion  of  &e  body  of  Mars  or  by  tran-  stanoea  with  which  we  are  unacquainted, 
■flng  its  disk.     It  b  therefore  possible,  and       The  Jigure  of  Mars  b  an  (Mate  epkeroidf 
not  at  all  improbable,  that  Mars  may  have  like  that  of  the  earth,  but  much  flatter  at  the 
a  MiteUite,  although  it  has  not  yet  been  dis-  poles.    Its  equatorial  dbmeter  b  to  its  pohr 
coveted.    It  b  no  argument  for  the  non-ex-  aa  1355  to  1273,  or  nearly  as  16  to  16 ;  eon- 
btence  of  such  a  body  that  we  have  not  yet  sequently,  if  its  equatorbl  dbmeter  be  4S00 
wtsa  li;  but  it  ought  to  serve  as  an  argument  miles,  its  polar  diameter  will  be  only  d937| 
lo  tcm^Ute  us  to  apply  our  most  aoweriul  which  bS68  miles  shorter  than  the  equatorial. 
hiatiun«entB  to  ihe  regions  around  ms  pfamet  The  nuut  of  thb  planrt  compared  with  1ha< 
with  mofe  firequency  and  attention  than  wa  ofthesunbsslto  1,846,088.    Its  dekiiilf 

(406) 


M  OZLEGTIAL  6CENEET. 

oonpried  with  wttsr  ii  as  3  S-i  to  1,  which  discoreMd  hf  Dr.  Olben,  cf  Bremen,  aftw  t 

ii  ccnadenbl J  km  tbtn  that  of  the  earth,  but  aeries  4^  unwearied  observations  and  laboriow 

fteatw  than  the  general  density  of  the  rocks  calculations,  founded  on  a  few  insulated  fiwii 

and  other  materials  which  compose  the  surface  which  had  been  stated  by  Piazia.   Dr.  Brew- 

of  our  globe.  A  body  which  weighs  one  pound  star  states,  in  the  **  Edinbuigfa  Encylopmfia,* 

•n  the  sur&oe  af  the  earth  would  weigh  only  voL  ii.  p.  638,  and  likewise  in  bis  second  edi* 

five  ounces  six  drachms  on  the  autboo  ii  tion  of  **  Ferguson's  Astronomy/'  voL  iL  p. 

Man.  38,  **  that  the  rediscovery  of  this  planet  by 

Olbers  did  not  take  place  till  the  1st  of  Jann- 

T.  oir  TKB  tATBiT-niBCOTXBXB  rLAVXTS  aij  1807 ;"  which  must  be  a  mistake,  for  in 

TxsTA,  JCKO,  cuis,  AKs  rALi.As.  "  La  Decode  Philoaaohiquet"  for  July,  1803, 

it  is  stated  that  Dr.  Olbers,  some  time  bcfora^ 

The  immense  interval  which  Ues  between  received  La  Landc's  prize   for  having  dis- 

iiit  orbits  of  Mars  and  Jupiter  led  some  astro-  covered  the  planet  Pallas;  snd,  at  the  ssme 

Bomers  to  surmise  that  a  planet  of  considerable  time,  his  merit  is  referred  to  in  having  redis- 

Bagnitude  might  possibly  eziat  somewhere  covered  Ceres,  and  having  been  among  the 

within    this    limit     This    conjecture   was  first  that  announced  it  to  the  world.   Beiidc^ 

grounded  on  the  intervals  which  exist  between  Sir  W.  HerKhel  has  observations  on  diii 

the  rest  of  the  planetary  orbits.    Between  the  pbnet  in  the  **  Philosophical  Transactiotts,'' 

Ofbits  of  Mercury  and  Venus  there  is  an  inter-  of  date  February  7,  1803,  which,  of  oouim^ 

val  of  31,000,000  of  miles;  between  those  of  was  posterior  to  Dr.  fiber's  rediscoveiy. 

Venus  and  the  earth,  27,000,000 ;  between  The  planet  Pai2u,  or,  as  it  is  sometinMs 

Mmmo  of  the  earth  and  Mars,  50,000,000 ;  but  named,  0/&ers,  was  discovered  on  the  38th  of 

between  the  orbits  of  Mars  and  Jupiter  there  March,  1802,-HHily  fifteen  months  after  the 

Intervenes  the  immense  space  of  849,000,000  discovery  of  Ceres, — by  Dr.  Olbers,  a  jphyociui 

ef  miles.    Here  the  order  of  the  solar  system  at  Bremen,  in  Lower  Saxony,  dietinguiahcd 

was  supposed  to  be  interrupted,  which  would  for  his  numerous  celestial  observations^  tnd 

fonn  an  exception  to  the  general  law  of  the  for  his  easy  and  commodious  method  of  cako- 

proportion  of  the  planetary  distances.    No  lating  the  orUto  of  comets.    The  planet  Jimo 

planetery  body,  however,  was  detected  within  was  discovered  on  the  evenmg  of  September 

this  interval  till  the  beginning  of  the  present  1,  1804,  within  two  years  and  a  half  of  the 

eentury ;  and,  instead  of  one  large  body,  as  discovery  of  Pallas,  l^  M.  HanEng,  nt  the  ob- 

was  surmised,  four  very  small  ones  have  been  servatory  of  Lilienthal,  near  Bremen,  wbils 

£soovered.    These  bodies  are  situated  at  a  endeavouring  to  form  an  atlas  of  all  the  stan 

distance  from  Mars  neariy  corresponding  to  near  the  orbite  of  Ceres  and  Pallas,  with  tbe 

the  order  and  proportion  to  which  we  have  view  of  making  fiirther  dieooveriea.    Wbik 

BOW  alluded ;  and  this  drenmstance  leads  to  thus  engaged,  he  perceived  a  small  star  af 

a  beBef  **  that  it  is  something  beyond  a  niere  about  the  eighth  magnitude,  which  was  not 

accidental  coinddenee,  and  belonga  to  the  marked  in  the  Celestial  Atlas  of  La  Lands, 

assentiol  structure  of  the  system."    As  these  which  he  put  down  in  his  chart    Two  dajrs 

bodies  are  invisible  to  the  naked  eye,  and  can  afterward  he  found  that  the  star  had  dinq^ 

enly  be  seen  in  eertain  fevourable  positions,  peered  fiom  the  position  in  which  be  hsd 

•nd  as  only  a  short  period  has  elapsed  since  marked  it ;  but  a  little  to  the  aouth-west  of 

their  discovery,  we  are  not  yet  much  aquainted  that  position  he  perceived  anotiier  star  resem- 

with  many  of  their  phenomena  and  physical  bling  it  in  size  and  colour ;  and  having  ob* 

peculiarities.  served  it  again  on  the  6th  of  September,  and 

Of  these  four  bodies,  the  first  discovered  finding  that  it  had  moved  a  little  in  the  ssme 

was  that  which  is  now  named  Oeret,  and  direction  as  before,  he  concluded  that  it  was  a 

eometimes  Piazzi,  from  the  name  of  ite  dis-  moving  body  ctmnected  with  the  solar  system. 

eoverw.    It  was  discovered  at  Palermo^  in  the  The  planet  Vuia  was  discovered  on  the 

island  of  Sicily,  on  the  1st  of  January,  1801,  S9th  of  March,  1807,  littie  mora  than  two 

er  the  first  day  of  the  present  century,  by  years  and  a  half  after  the  discovery  of  Jun^ 

Piasi,  a  celebrated  astronomer  belonging  to  so  that  four  primary  planete  belonging  to  oor 

that  city,  who  has  since  distinguished  binuelf  system,  which  had  been  hidden  for  tiKinssndi 

bf  his  numerous  observations  on  the  fixed  of  years  ftom  the  inhabituite  of  our  globe, 

stars.    This  new  celestial  body  was  then  situ-  were  discovered  within  the  space  of  little  mon 

ated  in  the  constellation  Taurus,  and,  conse-  than  six  years.    Veste  must  then  have  been 

quentiy,  at  no  very  great  distance  from  ite  near  iU  opposition.    The  discovery  of  Verta 

apposition  to  the  sun.    It  was  observed  by  waa  made  by  Dr.  Olbers,  who  had  preriooslf 

Piasza  till  ihe  12tti  of  February  following,  discovered    Pallaa,  and  rediscovered  Ceres, 

when  a  dangerous  illness  compelled  him  to  He  had  formed  an  idea  that  the  three  ■naO 

4iscootinue  his  observations ;  but  it  waa  again  bodies  lately  discovoed  wiAi  poaably  bs  ths 
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HffMntt  of  a  kffor  pbnet,  lAaA  had  been  This  was  doobtleas  a  remai^able  cdncMencc 

tent  iwinder  bj  some  unknown  and  power-  of  theory  with  obeervation,  and  affords  a  pic- 

M  iimpdve  fcroe  proceeding  fiom  its  interior  sumption  iAmt  the  conjecture  of  this  eminent 

parts,  and  that  more  firagments  might  still  be  astronomer  may  possibly  have  a  foundation  in 

delected.    Whether  this  opinion  be  tenable  &ct 

or  not,  it  seems  to  have  led  to  the  discovery  The  following  is  a  summary  of  what  has 

of  Vesta ;  for  the  doctor  concluded,  if  his  opi-  been    ascertained   respecting   the  distancei^ 

nion  were  just,  Uiat  although  the  orbits  of  all  magnitudes,  and  motions  of  these  bodies : 

these  firagments  niight  be  differently  inclined  7%e  Planet  Vetta^ — ^The  mean  distance  of 

to  the  ediptie,  yet,  a$  thev  mutt  aU  haet  di'  this  planet  from  the  sun  is  reckoned  to  be 

vergedjrom  the  same  pomt,  "■  they  ought  to  about  226  millions  of  miles ;  its  annual  revo- 

have  two  oomman  points  of  reunion,  or  two  lution  is  completed  in  about  8  years  7  1-2 

modea  m  oppoaite  regiona  of  the  keaoeiu,  months,  or  in  1326  days ;  the  circumference 

ttooiif^  which  all  tlw  planetary  fragments  of  its  orbit  is  1414  miUions  of  miles,  and,  of 

moat  sooner  or  later  pass."    One  of  these  course,  it  moves  with  a  velocity,  on  an  aver- 

Bodes,  or  points  of  intersection  of  the  orbits,  age,  of  more  than  44,000  miles  an  hour.  The 

he  Ibnnd  to  be  in  the  sign  Ftygo,  and  the  inclination  of  its  orbit  to  the  plane  of  the  eclip- 

other  in  the  eonslellation  of  the  whale ;  and  tic  is  seven  degrees,  eight  minutes ;  and  its 

it  was  actually  in  the  regions  of  the  Whale  eccentricity  21  miUions  of  miles.  The  diame* 

that  the  planet  Juno  was  discovered  by  M.  ter  of  this  planet  has  been  estimated  by  some 

Harding.  With  the  view,  therefore,  of  detect-  astronomers  at  only  about  270  miles ;  and,  if 

big  other  fragments,  if  any  should'  exist,  Dr.  this  estimate  be  correct,  it  will  contain  only 

Olben  examined,  three  times  every  year,  all  229,000  sqnare  niileB,  or  a  surface  somewhat 

4  the  small  stare  in  the  opposite  constellations  less  than  Great  Britain,  France,  and  Ireland ; 

of  Virgo  and  the  Whale,  and  in  the  constella-  and,  according  to  the  rate  of  population  for- 

tioa  Hrgo  the  pUnet  Vesta  was  iirst  seen.*  merly  staled,  would  contain  64  millions  of  in- 

haUtants,  or  about  five  times  the  number  of 

•  WUtteni  Olberv,  M.  D.,  the  dbcoverer  of  VetU  the  inhabitants  of  the  United  States  of  Am»- 

and  PaUa»,  was  born  on  ibe  1 1th  of  October.  1758,  _;__   __  -,^»,,i_  «!,«  *»«iai%  »..•*  «r  iK«  •«am..i^ 

at  Arbergen.  a  vilU|e«  in  the  D  ichy  of  BremeV,  '?*»  °!  ?««'*y  ttie  twelfth  part  of  the  popula. 

where  his  Ihtbfft  ws«  a  elerg yman.  £fis  fkther,  be-  tion  of  the  earth.  It  is  probable,  however,  that 

sMm  being  a  man  of  great  seneral  leaminf ,  was  this  estimate  is  too  small  and  that  the  appar- 

grrnf  taaie  for  that  »ri(>Rce.    During  an  evening  accurately  taken  ;  for  the  light  of  this  body  is 

walk  in  tk«  month  of  Anf nut.  having  obaerved  the  considered  equal  to  that  of  a  star  of  the  fifth 

Pleiades,  or  seven  stars,  he  bename  very  detirnus  _„  «:w«i,  «„»l;«»<,i«  ^^a  u  »..»  m^,e^^*\w^^  v^ 

•fknowinc  to  what  constellation  they  belonged.  «"  aith  magnitude,  and  it  may  sometimes  be 

Be  therefore  purchased  some  ebarf*  and  booics,  distinguished  m  a  dear  evenmg  by  the  naked 

aad  began  to  aiudy  this  science  with  the  greatest  eye.    Its  light  is  more  intense  and  white  than 

'.i^'^jifcSf  ;'.ii.Ti'w!!i7rs^,"it^^^^^^  '^  --f  •**"  c«^  j"»».  or  p^" :  «H>  it  - 

a  few  mnntbs  made  himself  aqaalnied  with  all  ths  not  sorrounded  with  any  nebulosity,  as  some 

constellations.    Finding  that  a  knowledge  of  ma-  cf  these  planets  are.    It  is  not  likely  that  a 

thematics  was  necessary  to  the  study  of  astrono-  ,_j_    -  ./•     .^  ^^^i j  v^  .^„  «♦  au.  j:.*.„^« 

my,  he  devoted  all  his  leisure  time  to  this  suMect.  "^  ^  "»  »>»  could  be  seen  at  the  distance 

He  WSJ  at  the  same  lime  engaged  In  the  stody  of  of  180  millions  of  miles,  which  is  its  nearest 

medicine  as  a  profession.    In  the  year  1770.  wbea  approach  to  the  earth,  and  that,  too,  by  the 

'SSi^V:Zi':i^j:^lA^.ii:^^^^  ^^^^  (a.8chroeteraffirmshedid«rveral 

coont  of  this  labour  was  published  in  the  **  Berlin  times,)  unless  the  substances  on  its  surfieure 

Astronomkal  Calender"  for  »7W.  where  It  ia  ^ere  of  such  a  nature  as  to  reflect  the  solar 

Bieationf^d  that  Others  made  his  con«t ruction  one  ^^  ^..m.   .  4.  .  --«.*^  ^-««m«  ^  k.4ii;...^ 

Bitht  while  attending  a  patient ;  and  vet  it  was  '•T*  ^W"  •  *'  greater  degree  of  brilliancy 

afterward  fonnd  that  his  determination  of  this  than  any  of  the  other  planets.     The  diameter 

orbit  corr^pondod  with  the  most  accurate  els.  of  the  third  satelKte  of  Jupiter  is  reckoned  at 

ments  of  the  comet  which  were  calculated.  Since  ooiw  ..^           j  •«        -c         c                    a  • 

that  period,  the  astrnnomy  of  cornels  has  been  his  ^ ''  mOaa,  and  its  surface,  or  course,  contains 

taveurite  study,  and  It  Is  admtiied  that  none  of  the  35327,211  square  miles,  which  is  156  times 

methods  formeriv  tried  for  calculating  the  orbit  of  g,eater  than  the  aurfaee  of  Vesta,  according 

a  comet  b  so  simple,  and,  at  the  same  time,  so  f  ^      ,           _^      ..  •'      -«.  *.  .v      \  n-. 

tiegant  as  that  of  Dr!  Olbers.    When  at  Vienna,  *<>  ™  "kove  estimatoon.  Yet  this  satellite  can 

amid  all  his  appltcations  to  the  study  of  Medicine,  never  (or,  at  least,  but  rarely)  be  seen  by  the 

If^iT".*'**!.*"*  who  observed  the  planet  rranus  „^ed  eye.     Vesta  is,  indeed,  only  about  one 

(after  its  discovery  by  Herschel)  on  the  i7th  of  ,.  ,  ^^   ,.              /^            *•  *u.  — #-ii:**  ^r 

August,  1791.    On  the  Ifth  he  perceived  its  mo-  »»d  the  durance  from  us  of  the  satellite  of 

tioa.  and  continacd  his  observations  till  the  end  Jupiter ;  but,  making  allowance  for  this  cir* 

of  September,  at  which  period  it  was  considered  cumstance,  H  should  be  at  least  twenty  times 

as  a  comet.    Returning  from  the  scene  of  his    ,  •     L    ^       »u       j *i,..^*.Ji  JL^^  :.. 

itsdiea.  he  settled  at   Bremen  as  a  physician,  harger  »n  aurfaee  than  is  estimated  above  m 

where  he  soon  aeqairsd  ths  confldence  of  his  M.  order  to  be  seen  by  the  naked  eye.*  or  with  tha 

kiw-eUitens,  both  on  »«•«""»  ©f  his  suecessiai  gj^^  distinctness  as  the  third  satellite  of  Jnpt 

pssetica  and  Inte.ril,  and  aftbUU,  of  hi.  charac  ^     ,^  ^^^  ^^^  .^  ,j^^^  have  a 
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twofatleMtlSOOmilM.    If  this  it  nol  the  and  would  allaid  •eeommodatioii  ftr  Mll^ 

MM,  there  miut  be  ■omething  Tery  pecnlier  963,400,  or  mora  than  2300  nuHioiii  it  in- 

and  eitraordinafy  in  the  reflectife  power  of  habitants,  ancorfing  to  the  rate  of  population 

the  matprials  which  oompoae  its  surface  to  pro-  in  England,  which  is  neaily  triple  Uie  pfesent 

duce  such  an  intensity  of  light  from  so  small  a  population  of  the  earth.    This  planet  is  of  a 

body  at  so  great  a  distance  as  130  millions  of  slight  ruddy  ooloor,  and  appears  about  the 

miles.    I  am  therefore  of  opinion  that  the  sdeo  sIm  of  a  star  of  the  eighth  magnitude,  and  is 

ofthis  planet  has  not  yet  been  accurately  asoei-  conaequently  invisible  to  the  naked  eje.    It 

tained,  and  that  future  and  more  accurate  ob-  seems  to  be  surrounded  with  a  dense  atmo> 

aenrations  are  still  requisite  to  determine  its  sphere,  and  exhibits  a  disk  or  sensible  breadth 

apparent  diameter  and  real  magnitude.  of  surihoe  when  viewed  with  a  magnifying 

The  Planet  Juno^— The  next  planet  in  the  power  of  two  hundred  times.  Schroeter  has 
Older  of  the  system  is  Juno.  Its  distance  determined,  firom  a  great  number  of  obsenra- 
liom  the  sun  is  estimated  at  254  millions  of  tions,  that  its  atmosphere  is  about  aiz  hundred 
miles.  The  circumference  of  its  orbit  is  1696  and  seventy-five  English  miles  in  height,  and 
millions  of  miles.  Through  this  circuit  it  that  it  is  subject  to  numerous  changes.  Like 
moves  in  four  yean  and  128  days,  at  the  nte  the  atmosphere  of  the  earth,  it  is  veiy  dense 
of  41,850  miles  every  hour.  Its  diameter,  ao-  near  the  pUnet,  and  becomes  rarer  at  a  grea^ 
cording  to  the  estimate  of  Schroeter,  is  1425  er  distance,  which  causes  its  apparent  dia- 
English  miles.  Its  sar&ce'will  therefore  con-  meter  to  eppear  somewhat  variable.  When 
tain  aix  milliona,  three  hundred  and  eighty  this  planet  is  approaching  the  earth,  towards 
thousand  square  miles,  and  a  population  of  the  ^oint  of  its  opposition  to  the  Bun«  its  diin 
one  thousand,  seven  hundred  and  eighty-siz  meter  increases  more  rapidly  than  it  ought  tp 
roiUioiu^  which  is  more  than  double  the  num-  do  from  the  diminution  of  its  distance,  which 
ber  of  the  earth*s  inhabitants.  The  ortnt  of  Schroeter  supposes  to  arise  from  the  finer  ex- 
Juno  is  inclined  to  the  ecliptic  in  an  angle  of  terior  strata  of  its  atmosphere  becoming  visible 
thirteen  degrees,  three  minutes.  Its  eocentri-  while  it  approaches  the  earth*  He  also  per- 
dty  is  63,588,000  miles,  so  that  its  greatest  ceived  that  the  visible  hemisphere  of  the  planet 
distance  from  the  sun  is  816,968,000  miles,  was  sometimes  overshadowed,  and  at  olhsr 
while  its  least  distance  is  only  189,792,000.  times  cleared  up,  so  that  he  concludes  there  if 
Its  apparent  diameter  as  seen  from  the  earth  little  chance  cS  discovering  the  period  of  its 
is  little  more  than  three  seconds.  This  planet  diurnal  rotation.  The  inclination  of  its  ortiit 
is  of  a  reddish  oolour,  and  is  firee  from  any  to  the  ecliptic  is  in  an  angle  of  ten  degrees, 
nebulosity ;  yet  the  observations  <ii  Schroeter  thirty-seven  minutes.  The  intensity  of  Hght 
render  it  probable  that  it  has  an  atmosphere  upon  its  surfiu»  is  more  than  eeven  times  leas 
more  dense  than  that  of  any  of  the  old  planets  than  what  we  enjoy, 
of  the  system.  A  remarkable  variation  in  the  Sir  William  Herschel,  in  the  year  1802, 
brilliancy  of  this  planet  has  been  obeerved  by  after  the  discovery  of  Ceres  and  Pdlas, 
this  astronomer,  which  he  attributes  to  changeo  made  a  number  of  observations  to  ascertaiD  if 
that  are  going  on  in  its  atmosphere,  and  thinks  any  of  these  bodies  were  aooompanied  with 
it  not  improbable  that  theee  changes  may  satellites.  Several  very  small  stare  were  ooca- 
arise  from  a  diurnal  rotation  performed  in  sionally  perceived  near  Ceres  with  high  msg- 
twenty-seven  hours.  nifying  powers,  of  the  positions  and  modom 

The  Planet  C«re«<— This  planet  is  about  of  which  he  has  given  several  delineatioiis; 
263  millions  of  miles  from  the  sun,  and  com-  but  it  did  not  appear  probable,  in  subseqoeot 
pletes  its  annual  revolution  in  four  jrean,  observations,  that  they  accompanied  the  plsoet 
seven  months,  and  ten  days.  The  drcumler-  In  his  observation  of  April  28,  with  a  power 
enoe  of  its  orbit  is  1653  millions  of  miles,  and  of  550,  he  says,  **■  Ceres  is  surrounded  with  a 
it  moves  at  the  rate  of  ^ibout  fortyH>ne  Uiou-  strong  haziness.  The  breadth  of  the  coma, 
aand  miles  an  hour.  The  eccentricity  of  its  beyond  the  disk,  may  amount  to  the  extent 
Ofbit  M  20,598,000  miles.  Its  greatest  dis-  of  a  diameter  of  the  disk,  which  is  not  veiy 
tanoe  from  the  sun  is  283,500,000  miles,  and  sharply  defined.  Were  the  whole  coma  and 
its  least  distance  242,300,000.  Its  apparent  star  taken  together,  they  would  be  at  leait 
mean  diameter,  including  its  atmosphere,  a^  three  times  as  large  aa  my  measure  of  the 
eording  to  Schroeter,  is  somewhat  more  than  star.  The  coma  is  very  dense  near  the  no- 
ax  seconds  at  its  mean  distance  from  the  cleus ;  but  loses  itself  pretty  abmptly  on  Am 
earth.  Its  real  diameter,  according  to  the  outside,  though  a  gradual  diminution  is  still 
estimate  of  the  same  astronomer,  is  1624  very  perceptible.''  These  observations  seeiB 
EngUsh  miles ;  but,  including  its  atmosphere,  to  corrobonte  the  idea  that  Ceres  is  enooD* 
is  2974  mihs.  Its  surfoce,  therefore,  contains  passed  with  an  atmosphere  of  great  deniilf 
0,385,580  square  miles,  or  about  the  one  sixth  and  elevation, 
part  of  the  habitabia  portions  of  our  globe;  T%t  Planet  PaHoi^^TiaM  vituui  nrdm 
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ttotd  the  son  tt  iBbm  mean  ^Btanee  of  two  twenty  feet  relleetofr,  power  477, 1  lee  Palhi 

hmdied  and  aztj-diree  mQHone  of  mileti  and  well,  and  perceive  a  veiy  ■mall  diek,  with  a 

Indiea  tia  rerolation  in  1681  daya,  17  boon,  coma  of  iome  extent  dhavA  it,  the  whob 

er  in  fimr  yean  and  feven  and  one  third  diameterof  which  may  amount  to  aix  or  aeven 

months,  which  ia  within  a  day  of  the  time  of  times  that  of  the  disk  alone."— PAtibisopAteal 

the  levolntion  of  Ceiea.    Its  distance  ia  like-  ThBuadiom  for  1808. 

wise  neatly  the  same  as  that  planet,  and  the       The  diameter  of  this  planet  has  not,  peiw 

drcumference  of  its  orbit  will  also  be  nearly  haps,  been  ascertained  with  sufficient  pred* 

the  same.    Thu  planet,  however,  is  distin-  sion*    The  difierenoe  in  the  estimates  formed 

guiahed  in  a  remarkable  degree  both  from  by  Sir  W.  Herechel  and  M.  Schroeter  is  veij 

Ceieo  and  from  all  the  other  planets  by  the  great.    According  to  Schroeter,  the  diameter 

very  great  inclination  of  its  orist  to  the  plane  of  Pallas  is  8099  miles.    If  this  estimate  be 

of  the  ecliptic.    This  inclination  is  no  leas  nearly  correcti  Pallas  will  be  about  the  sixe  of 

fSban  thirtj-lbur  degrees,  thirty-seven  minates,  our  moon,  and  will  oomprehend  on  its  surface 

or  nearly  f^ve  times  the  inclination  of  Mer-  nearly  fourteen  millions  of  square  miles,  which 

ciiiy's  orbit,  which  was  formeriy  reckoned  to  would  accommodate  a  population  of  nearly 

have  the  greatest  inclination  of  any  of  the  four  thousand  millions,  or  five  times  the  popii- 

pianMaiy  orfaitB.    The  eeeeo/nla^y  of  the  orbit  lation  of  our  world.    The  apparent  mean 

of  Pallas  is  likewise  greater  than  that  o£  any  diameter  of  this  planet,  comprehending  its  al- 

of  the  other  planets^  being  no  less  than  64,-  mospbere,  at  its  mean  distance  from  the  earth, 

516^000  miles,  so  that  this  planet  is  129,000,-  according  to  Schroeter,  is  six  and  a  half  ae- 

000  of  miles  nearer  the  sun  in  one  part  of  its  conds.  « 

orbit  than  it  is  at  the  opposite  extremity.    Its       Such  ii  a  brief  view  of  the  principal  frets 

greatest  distance  from  the  sun  is  387,437,000  vrfaich  have  been  ascertained  respecting  Ae 

miles,  and  its  least  distance  only  198,404,000  planets  Vesta,  Juno,  Ceres,  and  Pallas.    AU 

milea.    Of  course,  its  rate  of  motion  in  its  these  bodies  are  situated  between  the  oibita 

orbit  must  be  very  variable,  sometimea  moving  of  Mars  and  Juptter,  and  they  are  aU  invisible 

several  thousands  of  miles  an  hour  swifter  at  to  the  naked  eye,  except,  perhaps,  the  phmet 

one  time  than  at  another,  which  is  likewiw  Veeta,  when  in  certain  favourable  positionsL 

the  case,  in  a  remarkable  degree,  with  the  The  real  magnitudes  of  these  planets  are  not 

planet  Juno.    Its  mean  motion  is  about  41,-  to  be  considered  as  yet  accurately  determined ; 

000  miles  an  hour.  they  may  be  a  little  greater  or  less  than  what 

This  planet  presents  a  i^iddy  aspect,  but  is  stated  above,  thoo^  it  [m  not  probable  they 

ksB  so  than  that  oi  Ceres.    It  is  likewise  are  much  larger.    It  may  not  be  improper  to 

surrounded  with  a  nebulosity  somewhat  like  remarlc,  that  on  this  point  there  is  a  great  diA 

that  of  Ceres,  but  of  less  extent    The  fbl-  ferenoe  in  the  estimates  of  Schroeter  and 

lowing  are  some  of  the  observations  of  this  Herschel,  the  two  principal  observers  who 

planet   by  Schroeter  and    HerscheL     The  have  investigated  the  phenomena  of  these 

■tmosp^re  of  Pallas,  according  to  Schroeter,  planets,  owing  to  the  mode  in  which  they 

is  to  that  of  Ceres  as  one  hundred  and  one  to  measured  the  apparent  dbmeters  of  these 

one  hundred  and  forty-six,  or  nearly  as  two  bodies.    According  to  Sir  'W.  HerKhel,  there 

to  three.    It  undergoes  similar  changes,  but  ie  none  of  these  bodies  that  exceeds  163  milea 

the  light  of  the  {rfanet  exhibits  greater  varia-  in  diameter.    But  it  ia  obvious,  from  the  con- 

tims.    On  the  1st  of  April  the  atmosphere  siderations  I  have  stated  in  the  description  of 

of  Pallas  suddenly  cleared  up,  and  the  solid  Vesta,  that  bodies  of  such  a  small  size  coulfl 

nucleus  or  diik  of  the  planet  was  alone  visible,  not  be  visible  at  such  a  distance,  unless  they 

About  twenty-four  hours  afterward  the  planet  were  either  luminous  or  composed  of  matter 

■ppeared  pole  and  surrounded  with  fog,  and  fitted  to  reflect  the  solar  light  with  an  extraor^ 

thia  appearance  continued  during  the  3d  and  dinary  degree  of  brilliancy ;  and  therefore  it 

4th  of  April;  but  this  phenomenon  was  not  is  far  more  probable  that  the  estimates  of 

eonndered  as  arising  from  the  diurnal  rotation  Schroeter  are  nearest  the  truth. 

of  the  phuMt    The  following  are  Herschers       PeeuHaniiet  of  the  New  Planete.-^Them 

observations :  «  Aprfl  83.    In  viewing  Pallas,  bodies  present  to  our  view  various  singulari* 

I  cannot,  with  the  utmost  attention  and  under  ties  and  anomalies,  which,  at  first  sight,  ap* 

Ai^rourable  circumstances,  perceive  any  sharp  pear  incompatible  with  the  proportion  and 

^Bnnination  which  might  denote  a  diik ;  it  is  harmony  which  we  might  suppose  originally 

Mther  what  I  would  call  a  nudeua.    April  to  have  characterized  the  arrangements  of  tbie 

^  The  appearance  of  Pallas  is  cometary ;  solar  system.    In  the  first  place,  their  orhOt 

Ihs  diA,  if  it  has  any,  being  ill-defined.  When  hope  a  much  greater  degree  of  inclination  te 

laee  i*.  to  the  best  advantage,  it  appears  like  the  eeKptie  than  thoee  of  the  old  planet$, 

a  moeb-compressed,  extremely  snudl,  but  ill-  The  orbit  of  Venus  is  inclined  to  the  ecBpHa 

Maed  planetanr  nebula.    May  1.  With  a  in  an  angle  of  three  degrees,  twenty  minoteat 
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«r  UuUf  MM  fajTM,  flftjr«tMM  mioatMi;  of 
Jvpiter,  MM  dsgrae,  etghtam  minutoi;  of 
Baloiii,  two  dogracf  and  a  half;  and  of  Un- 
Bw»  onlj  feity-az  auniitM.  But  the  indiiiap 
tfon  of  the  orbit  of  Veata  m  aeven  degmea, 
nine  minutea;  of  Juno,  thirtaen  degraaa;  of 
Corea,  ten  degreei,  thifty-aeven  minutea ;  and 
of  PaUa%  no  iota  than  thhty-lbur  degreea  and 
a  hal^  which  ia  mnetean  tbnea  greater  than 
the  inclination  of  Mara,  and  twen^-aeven 
tiMBa  giealer  than  that  of  Jopitar.  The  pro- 
portion of  theaa  inclinationa  ia  lepraaanled  in 
die  fiiUowing  flgnre. 

Kg.4e. 


ther  irom  the  ann  than  when  it  ia  at  Ihe 
At  which  ia  called  ita  PeriJuliont  or  leai 
tanee  from  the  ann,  that  ia,  it  ia  129  millinwi 
of  milea  fiuther  from  the  aon  in  the  one  cane 
thui  in  the  other,  which  ia  nearly  one  fotarik 
of  the  whole  tranavem  diameter  of  the  orbit 
A  B.  Conaequently,  ita  motion  will  be  nimel& 
alower  by  aeveral  hnndreda  of  fhoqaawU  of 
milea  a  day  when  near  the  point  B,  ita  apb^ 
lion,  than  when  near  ita  perihelion  at  tha 
point  A ;  and  to  a  apectator  on  ita  auxiaoo  tho 
aon  will  appear  more  than  double  tfaa  aiae 
fiom  the  point  it  that  hedoeafion  tbepoiol 

Fii.47. 


Let  ii  H  nmaant  the  plane  of  the  ediptie, 
tad  the  line  C  D  will  repreaant  the  incUna- 
Hon  of  theorbitof  PaUaa.84i degreei,  E  F, 
the  inclinetion  of  the  orbit  of  Juno— 18  de- 
gieea ;  G  if,  the  inclination  of  Yeata'a.?  de- 
gieea ;  and  the  dotted  line  the  inclination  of 
Ccraa^lO^  degreea.  All  the  older  planeta 
have  their  orbits  much  leaa  inclined  to  the 
eehplic,  ezoopt  Mercary,  which  haa  nearly  the 
Mme  inclination  aa  Veata;  ao  that  the  lodiac 
would  now  require  to  be  extended  nearly  five 
timea  ita  fimner  breadth  in  order  to  ixidude 
file  orbtta  of  all  the  planeta. 

i.  T%e  orbiU  of  tkt9e  phneU  are  in  gene- 
ral more  eteenine  than  theee  of  ike  other 
planetft  that  ia,  they  move  in  longer  and 
nanowerellipeaa.  The  following  figure  nearly 
npreaenta  the  orbit  of  Pallaa,  and  the  oibit  of 
Juno  ia  iiearly  aimilar.  8  lepreaenta  the  aun 
in  one  of  the  foci  of  the  ellipie;^  C  the 
aentie;  F  the  upper  focoa  of  the  ellipee; 
tiid  the  whole  line  it  B  the  tianarerBe  diame- 
lar«  Now  the  diatanee  S  C,  from  the  aun  to 
the  centre,  ia  the  Moenlriet/y  of  the  orbit.  Thia 
oeeentridty,  in  the  caaa  of  Pallaa,  amoonta  to 
more  than  nzty-foor  and  a  half  nilliona  of 
nflea.  Conaeqoently,  when  the  planet  ia  at 
B,  which  ia  called  ita  Aphelion,  or  greateat 
djitanre  from  the  aun,  it  Is  doable  ita  eccentri- 
city or  tlM  whole  length  of  the  Ium  i9  F  fiir- 
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if;  and  ita  faihlibitanta  (if  any)  will  axp^ 
lience  a  greater  diflerence  in  thie  intanaty  of 
the  iolar  light  which  ialhi  upon  them  in  dtf> 
ferent  perioda  of  ita  year,  than  there  ia  be* 
tween  Yenua  and  the  earth,  or  between  tfie 
earth  and  Mari.  On  the  other  hand,  fbrn 
eccentricity  of  the  orbtta  of  the  older  pbneCa 
ia  comparatlTely  amalL  The  eccentricity  oi 
the  orbit  of  Venus  is  leaa  than  half  a  nuOioii 
of  milea,  which  is  only  the  1-374  part  of  the 
tranaverse  diameter  of  ita  orbit  'Hie  Earth'a 
eccentricity  ia  1,618,000  milea,  or  the  1-119 
part;  Jupiter'a,  1-43  part;  Satum'a,  1-88 
part;  and  that  of  Uranus,  about  1-43  part; 
whereas  the  eccentricities  of  Pallaa  and  Jnno 
amount  to  neeriy  one  eiehth  port  of  the  traaa- 
▼erse  axes  of  their  orbits.  Were  the  orbits 
of  the  old  planets  represented  by  figures  ten 
timea  larger  than  the  above  diagram,  they 
could  not  be  diatinguiahed  from  dreka.  In 
the  abore  figure,  the  dotted  line  O  H  wibe 
eanjugate  or  ahorter  diameter  of  tiie  elUpflB. 
When  the  planet  is  at  the  pointo  G  and  /T,  it 
la  aaid  to  be  at  ita  mean  duianee  from  the 
ann,  or  at  the  middle  point  between  ita  gieateat 
and  ita  least  diatanee. 

3.  Theor^Ueofaeoeralofthenewphmeie 
eroat  each  o<Aerw— This  ia  a  very  ainguiar  and 
unaccountable  circumstance  in  regard  to  the 
planetary  orblta.  It  had  been  long  obeetred 
that  cometB,in  travenring  the  heavena  in  awaj 
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MmAm,  er<— iJ  the  orbits  of  tba  planeto; 
bvl^  be&ira  tba  diacoveiy  of  Pallas,  no  soch 
Monaly  was  Ibuod  Uirougboat  tbe  system  of 
the  pbnsls.  For  tbe  orbits  of  all  tbe  otber 
pianelB  approocb  so  nearly  to  circles,  and  ars 
sepsfated  from  eacb  otber  by  so  many  millions 
of  milsi^  tbat  diere  is  no  possibility  of  socb 
in^pisection  taking  place.  Tbe  following 
diigfam  represents  the  inteiaectioa  of  tbe 
«rtils  of  C«ns  and  Pallas. 

Fig;  4a 


The  oenCial  eirele  lepresenti  tbe  son ;  tbe 
two  next  ctides  tbe  orints  of  tbe  eartb  and 
Man;  and  tbe  two  outer  circles,  croasbg  eacb 
otber,  tbose  of  Geres  and  Palbw.    In  conse- 
quence of  this  intersection  of  tbeir  orbits,  tbere 
it  ^pombi&tyj  espedaUy  if  tbe  periods  of  tbeir 
lerolotions  were    somewbat  more  diflerent 
fiom  eacb  other,  tbat  tbe  two  planets  migbt 
happen  to  strike  against  eacb  otber  were  tbey 
to  meet  at  tbe  points  A  and  B,  wbeie  tbe  or- 
hiti  intersect,  a  very  wngnlar  contingenoe  in 
lltt  planetarj  mrstem.    It  is  owing  to  tbe  very 
great  eccentricity  of  tbe  orbit  of  Pallas  tbat  it 
rrnmii  tbe  orbit  of  Ceres.    It  is  several  mil- 
fions  of  miles  nearer  tbe  son  in  its  peribelion 
(or  at  ii,  Tvg,  47,)  tban  Ceres,  wben  in  the 
fupe  point  of  its  orbit    But  wben  Pallas  is 
b  its  spbelioii  (or  at  JB,  Fig.  47,  )  its  diitauce 
from  the  son  is   several  millions  of  miles 
graater  tban  that  af  Ceres  in  tbe  same  point 
of  'Am  orbit.     Suppose  its  aphelion  At  C,  Fi^ 
48 ;  it  is  ftirther  from  tbe  snn  than  Ceres,  and 
nearer  at  i>  its  perihelion.    Tbe  same  things 
Wpra  h)  the  esse  of  tbe  otber  two  planets, 
pvticularly  VestiL    Jnno  is  frirther  from  the 
ion  at  its  aphelion  tban  Ceres  in  tbe  eame 
point  of  it!  orbit,  and  Vesta  is  fhrlher  from  the 
nin  in  its  aphelion  than  either  Juno,  Ceres, 
or  Pidlas  in  their  peiihelions.    The  peribelion 
dteance  of  Vesta  is  greater  than  that  of  Juno 

or  Pallas.    Henoe  it  follows  that  VesU  may 


sometimes  be  at  a  greater  iistsnce  from  Iht 
son,  than  either  Juno,  Cere%  or  Pallaa,  alp 
though  its  mean  distance  is  less  than  that  of 
either  of  them  bjy  twenty-eight  millions  of 
miles ;  so  that  tht  orbit  of  Vetia  cnmau  the 
orbita  of  ail  the  other  tkree,  and  tberefore  it  is 
a  possible  circumstance  that  a  collision  might 
take  place  between  Vesta  and  any  of  these 
three  planets^  were  tbey  ever  to  meet  at  the 
interaection  of  tbeir  oibitk  Were  such  an 
event  to  happen,  it  is  easy  to  foresee  the  c»> 
tastrophe  tbat  would  take  place.  If  tbe  colli- 
sir  A  is  two  large  ships,  sailing  at  the  rate  of 
ten  nules  an  hour,  be  so  dresdfol  as  to  shatter 
their  whole  frame  and  sink  them  in  the 
deep^  what  a  tremendous  shock  would  be 
encountered*  by  the  impulse  of  a  ponderooa 
globe,  moving  at  tbe  rate  of  forty  thousand 
miles  an  hour!  A  universal  disruption  of  tbeir 
parts  snd  a  derangement  of  their  whole  coor 
stittttion  would  immediately  ensue ;  their  axes 
of  rotation  would  be  changed ;  their  counes 
in  their  orbits  altered;  fragments  of  their 
substance  tossed  about  through  tbe  surround- 
ing void,  and  tbe  heavens  above  would  appear 
to  run  into  confuson.  Though  we  ca»» 
not  affirm  that  such  an  event  is  imposable  or 
will  never  happen,  yet  we  are  sure  it  can 
never  take  place  without  the  perroisaion  and 
appointment  of  Him  who  at  first  set  these 
bodies  in  motion,  and  who  superintends  both 
the  greatest  and  tbe  most  minute  movements 
of  the  univerae. 

4.  Another  peculiarity  in  respect  to  these 
planets  is,  that  theu  revoke  nearfy  at  the  same 
mean  dietancee  Jrom  the  sun.  The  mean 
distance  of  Juno  is  254  millions  of  miles; 
tbat  of  Ceres,  262,903,000 ;  and  that  of  Pal« 
las,  262,901,000,  which  is  ahnost  tbe  same  aa 
Ceres.  This  is  a  very  difierent  arrangement 
from  that  of  the  other  planets,  whose  mean 
distances  are  immensely  difierent  fr<Hn  each 
otber;  Mars  being  50  millions  of  miles 
from  tbe  orbit  of  5m  earth,  and  80  millions 
from  the  orbits  of  any  of  the  new  planets; 
Jupiter,  270  millions  from  Pallas;  datum, 
412  millions  from  Jupiter ;  and  Uranus»  900 
millions  from  Saturn.  Except  in  tbe  case  of 
the  new  planets,  tbe  planetary  system  appears 
constructed  on  the  most  ample  and  magnifr- 
cent  scale,  corresponding  to  the  unlimited 
range  of  infinite  space  oif  which  it  forms  n 
part 

5.  These  new  planetary  bodies  perform 
their  revolutions  in  nearly  the  sameptriods* 
Tbe  period  of  Vesta  is  throe  yeara,  7}  montha ; 
tbat  of  Juno,  4  years,  4)  months ;  of  Ceres,  4 
years,  7)  months ;  and  of  Pallas,  4  years,  7| 
months.  So  that  there  are  only  three  months 
of  diiforence  between  tbe  periods  of  Juno  and 
Ceres,  and  scarcely  tbe  difierenoe  of  a  singft 
day  between   those  of  Cpne  and  PaUas; 


70  qELESTUL  80ENERT. 

whonMui  the  periods  of  the  other  planeto  dif-  ^^  ^"^  trraDged  in  perfect  order  and  bentf 
fer  as  greaUy  u  their  distances.  The  period  »*  »•■  ^^  creation ;  and  on  the  same  anthoritf 
0f  Mercury  is  about  3  months ;  of  Venus,  TJ  ^^  Misve  that  its  exterior  cmst  was  disrupted 
months;  of  Mars,  nearly  2  years;  of  Jupiter,  **»**  "*h«  calaracU  of  heaven  were  opened^ 
12  years;  of  Saturn,  29 J;  and  of  Uranus,  »"<!  ^  fountains  of  the  great  deep  broken 
neariy  84  years.  A  planet  moving  round  the  «P  "  •"«!  t*»*  *  fl<»d  o^  vn^ien  ensoed  which 
•on  in  almost  the  same  period  and  at  the  covered  the  tops  of  the  loftiest  moontaina, 
same  distance  as  another,  is  a  singular  ano-  which  transformed  the  earth  into  one  boond- 
maiy  in  the  solar  system,  and  couM  scarcely  1««  ocean,  and  buried  the  immense  myriads 
have  been  surmised  by  former  astronomers.  of  its  popubtion  in  a  watery  grave.  This 
6.  Another  singularity  ft,  that  these  bodies  ^'^  a  catastrophe  as  Uemendous  and  astoniah- 
•rc  aii  much  smaller  i/ian  (he  other  planets,  ""S  «» the  bursting  asunder  of  a  large  planet. 
Mercury  was  long  considered  as  the  smallest  Although  physical  agents  may  have  been  em- 
primary  planet  in  the  system,  but  it  is  nearly  ployed  in  cither  case  to  produce  the  efiect,  yet 
four  times  larger  in  surface  than  Ceres,  and  we  must  admit,  in  consistency  with  the  Divine 
contains  eight  times  the  numlier  of  solid  miles,  perfections,  that  no  such  events  could  take 
Mars,  the  next  smallest  planet, Ts  seventeen  pl^ce  without  the  direction  and  control  of  the 
times  larger  than  Ceres;  and  Jupiter,  the  Almighty,  and  that,  when  they  do  happen, 
largest  of  the  planets,  is  170,000  times  larger  whatever  appalling  or  disastrous  efiects  they 
than  Ceres,  when  their  cubical  contents  are  may  produce,  they  are  in  perfect  consistency 
compared.  The  planets  Vesta  and  Juno  are  with  the  moral  laws  by  which  his  onivenal 
■mailer  than  Ceres,  and  Pallas  is  only  a  small  government  is  directed, 
degree  larger.  It  is  probable  that  all  theae  'We  know  that  a  moral  revolution  has  taken 
four  bodies  are  less  in  size  than  the  secondary  place  among  the  human  race  since  man  was 
phncts,  or  the  satellites  of  Jupiter,  Saturn,  created,  and  that  this  revolution  is  connected 
and  Uranus.  with  most  of  the  physical  changes  that  have 

Cofiehuions  respecting  the  Nature  of  the  happened  in  the  constitution  of  our  globe;  and, 
Ikw  Planets, — ^The  anomalies  and  peculiari-  if  we  believe  the  sacred  historian,  we  must  ad- 
lies  of  these  bodies,  so  veiy  difllerent  from  the  mit  that  the  most  prominent  of  these  phjrsica] 
order  and  arrangement  of  the  older  planets,  changes  or  concussions  was  the  consequence 
open  a  wide  field  for  reflection  and  specula^  or  punishment  of  man's  alienation  from  God 
tion.  Having  been  accustomed  to  survey  the  and  violation  of  his  laws.  As  the  principles 
planetary  system  as  a  scene  of  proportion,  of  the  Divine  government  most  be  easentiany 
harmony,  and  order,  we  can  scarcely  admit  the  samt  throughout  every  part  of  the  bound- 
that  these  bodies  move  in  the  same  paths,  less  empire  of  the  Almighty,  what  should 
and  are  arranged  in  the  same  order  as  when  hinder  us  from  concluding  that  a  moral  cause, 
the  system  was  originally  constructed  by  its  similar  to  that  which  led  to  the  physical  con- 
Omnipotent  Contriver.  As  we  know  that  vulsions  of  our  globe,  may  have  operated  in 
changes  have  taken  place  in  our  sublunary  the  regions  to  which  we  allude,  ta  induce  die 
region  since  our  globe  first  came  from  the  Governor  of  the  universe  to  undermine  the 
hands  of  its  creator,  so  it  is  not  contrary  constitution,  and  to  dash  in  pieces  the  fabric  of 
either  to  reason  or  observation  to  suppose  that  worid  1  The  difference  is  not  grrat  be- 
that  changes  and  revolutions,  even  on  an  am-  tween  bursting  a  planet  into  a  number  of 
pie  scale,  may  take  place  among  the  celestial  fragments  and  cleaving  the  solid  crust  of  the 
oihs.  We  have  no  reason  to  believe  in  the  earth  asuijder,  removing  rocks  and  mountains 
**  incorruptibility"  of  the  heavenly  orbs,  as  the  out  of  their  place,  and  raising  the  bed  of  the 
ancients  imagined,  for  the  planets  are  demon-  ocean  from  the  lowest  abyss,  so  as  to  form  a 
strated  to  be  opaque  globes  as  well  as  the  portion  of  elevated  land ;  all  which'changes 
aarth ;  they  are  diversified  vrith  mountains  appear  to  have  been  eflected  in  tiie  by-paSt 
and  vales,  and,  in  all  probability,  the  materials  revolutions  of  our  globe,  and  both  events  are 
which  compose  their  surfiioes  and  interior  are  equally  within  the  power  and  die  control  of 
not  veiy  difierent  from  the  substances  vriiich  Him  "  who  rules  in  the  armies  of  heaven 
constitute  the  component  parts  at  the  earth,  and  among  the  inhabitants  of  the  earth,** 
I  have  aheady  alluded  to  the  opinion  of  Dr.  whatever  physical  agents  he  may  chooae  to 
Olbers,  that  the  new  planets  are  only  the  frag-  select  for  tiie  accomplishment  of  his  purposes, 
ments  of  a  larger  planet  which  had  been  burst  In  the  course  of  the  astronomical  duooveriea 
asunder  by  some  imfnense  irruptive  force  pro-  of  the  two  preceding  centuries,  views  of  the 
oeeding  from  its  interior  parts.  However  universe  have  been  laid  open  which  have 
strange  this  opinion  may  at  first  sight  appear,  it  tended  to  enlarge  our  conceptions  of  the  at  • 
ought  not  to  be  considiered  as  either  very  im-  tributes  of  the  Deity,  and  of  Uie  magnificence 
probable  or  extravagant  We  all  profess  to  of  that  universe  over  which  he  pre^des :  and 
admit,  on  the  authority  of  Revelation,  that  the  who  knows  but  that  the  discoverr  of  tfaosa 
1412) 
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planeite  danribed  ■bova,  and  tibe  flngahr  ftctofhigemaMMof  ■oUdomtterftniiif  fioi 

in  which  they  are  finuid,  are  in-  the  higher  regiona  of  the  atmosphere,  or  what 

tended  to  open  to  our  mw  a  new  scene  of  are  tenned  meteorie  ttones.    Few  thinga  have 

die  physical  operationa  of  the  Creator,  and  a  puzzled  philosophers  mora  than  to  account  lor 

new  display  of  the  opentiona  of  his  moral  large  fragments  of  compact  rocks  proceeding 

gowenimenti     For  all  the  manifestations  of  from  regions  beyond  the  dondsiy  and  fidling 

Crod  in  his  works  are  doubtless  intended  to  to  the  earth  with  great  velocity.  These  stones 

produce  on  the  mind  not  only  an  intellectual,  sometimes  fill  during  a  cloudy,  and  sometimes 

but  also  a  nutral  efiect;  and  in  this  view  the  dunng  a  dear  and  serene  atmosphere ;  they 

heavens  ought  to  be  contemplated  with  as  are  aometimea  accompanied  with  explosions^ 

much  reverence  as  the  revelations   of  his  and  sometimes  not     The  following  state- 

wwd.    As  the  great  Sovereign  of  the  nnivem  ments,  selected  from  respectable  au£orities^ 

ia  deacribed  by  the  inspired  writen  as  being  wiH  convey  some  idea  of  the  i^nomena 

the  "King  Eternal  and  JMftU%"  so  we  can  peculiar  to  these  bodies.    The  first  dcacrip- 

tnee  hia  perfections  and  the  character  of  hii  lion  I  shall  select  is  given  by  J.  L.  Lyons^ 

moral  government  only,  or  chiefly,  throogh  tiie  Esq.,  F  JLS.,  and  contained  in  the  *'  Transa^ 

medium  of  those  diqilays  he  gives  of  himadf  tions  of  the  Royal  Society."    It  is  entitled, 

m  hia  wonderful  operationa  both  in  heaven  ''Account  of  the  Explosion  of  a  Meteor,  near 

aoid  on  earth.   And  ainee  in  the  conree  of  his  Benares,  in  the  East  Indies,  and  of  the  feOing 

psovidenoe,  he  baa  crowned  with  success  the  of  some  Stones  at  the  aame  time.''    The  fiit 

inveQlive  genius  of  man,  and  led  him  on  to  lowing  are  only  the  leading  particulars.    ''A 

make  the  most  noble  discoveries  in  reference  circumstance  of  ao  extraordinary  a  nature  aa 

to  the  amplitude  and  grandeur  of  his  works,  the  fell  of  stones  from  the  heavens  ooukl  not 

wo  have  every  reason  to  oondude  that  such  fell  to  excite  the  wonder  and  to  attract  the 

inventions  and  such  ^seoveries,  both  in  the  attention  of  every  inquisitive  mind.    On  the 

minute  parte  of  creation  and  in  the  boundless  19th  of  December,  1798,  about  eight  o'clock 

aphere  of  the  heavena,  are  intended  to  carry  in  the  evening,  a  very  luminous  meteor  waa 

fisTvrard  the  human  mind  to  more  expansive  obaerved  in  the  heavens  by  the  inhabitants  of 

▼lews  of  hia  infinite  attributes,  of  the  magiii-  Benarea  and  the  part    adjacent,  in  the  ferm 

ISoenee  of  his  empire,  and  of  the  nuiral  eeo-  of  a  large  ball  of  fire ;  it  was  accompanied  by 

ftomy  oi  the    goverrmient   which    he   has  a  loud  noise  resembling  thunder,  aiid  a  num- 

eatablished  throughout  the'nniverae.  ber  of  stones  fell  from  it  about  fourteen  miles 

The  hypothesis  of  the  bnrrting  of  a  large  firom  the  city  of  Benares.    It  was  observed  by 

planet  between  Mara  and  Jupiter  accounts  in  several  Europeans,  as  well  as  natives,  in  dlt 

a  great  measure,  if  not  entirely,  far  the  ano-  ferent  parts  of  the  country.    It  was  likewiso 

milies  and  apparent  irregularidea  which  have  very  distinctly  observed  by  several  European 

been  observed  in  the  system  of  the  new  pl^  gentlemen  and  ladies,  who  described  it  aa  a 

Beta ;  and  if  this  supposition  be  not  admitted,  large  ball  of  Hie,  accompanied  with  a  loud 

we  carmoC  account,  on  any  principle  yet  die-  rumbling  noise  not  unlike  an  ill-diacbarged 

eoveted,  for  the  singular  phenomena  which  platoon  of  musketry.    It  was  also  seen  and 

these  planets  exhibit    Sir  David  Brewster,  the  noise  heard  by  several  persons  at  Benarea. 

^rbo  has  entered  into  some  particular  disctis-  When  a  messenger  vras  sent  next  day  to  the 

aioDS  on  tills  8utject,'after  stating  the  remarka-  village  near  which  they  had  fellen,  he  waa 

He  eoinddeiKXa  between  this  hypothesis  and  told  that  die  nativea  had  either  broken  the 

nctiial  observation,  conchidea  in  the  following  stones  to  jneces,  or  given  them  to  the  naliva 

WQvds:  "These  singular  reaemblances  in  the  collector  or  others.    Being  directed  to  the 

flsotiona  of  the  greater  fiwgments  and  in  those  spot  where  they  fell,  he  found  four,  most  of 

of  the  lesser  firagments,  and  the  striking  co-  which  the  fell  had  buried  six  inches  deep  in 

inddenoe  between  theory  and  obaervation  in  the  earth.    He  learned  firom  the  inhabitants 

the  eccentricity  of  their  orbits,  in  thdr  indina^  that,  about  eight  o'dock  in  the  evening,  when 

lion  to  the  ecliptic,  in  the  position  of  their  retired  to  their  habitations,  they  observed  a 

nodes,  and  in  the  places  of  their  aphelia,  are  very  bright  light,  proceeding  as  fronvthe  sky, 

phenomena  which  could  not  possibly  result  accompanied  with  a  loud  clap  of  thunder, 

from  chance,  and  vHiich  concur  to  prove,  vnth  which  waa  immediately  followed  by  the  noise 

an  evidence  amounting  almost  to  demonstra-  of  heavy  bodies  felling  in  the  vicinity.^  T^^ 

tion,  that  the  four  new  planets  have  diverged  did  not  ventme  out  to  make  any  inquiries  tifl 

from  one  common  node,  and  have  therefore  next  morning,  when  the  first  circumstance 

eomposed  a  single  planeu"  that  attracted  their  attention  was  the  appear* 

Anotfier  species  of  phenomena,  on  which  a  ance  of  the  earth  being  turned  up  In  several 

great  mystery  still  hangs,  might  be  partly  elo-  parts  of  their  fields,  where,  on  examinatioB, 

cidated  were  the  above  kypothesb  admitted,  they  found  the  stones.    Several  other  stones 

'  that  is  the  singular  hut  not  welkattested  of  the  aame  deacription  were  aftenwrd  found 
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^  dUfcnat  penoiM.    Oii0oflliMeiloDet»aff  ThahigMtoftfiMeitoiMiwaiglisd 

•boat  two  tmandi*  weight,  feU  through  the  top  poondt  and  •  heJ£  The  VieBrof8t.IlicfaMl>i 

of  the  wetchman't  hat,  cIom  to  which  he  wm  obMrred  one  of  the  eloiiee  fill  with  a  hiariqf 

■tainting,  and  buried  itaelf  aeveial  indies  in  noiae  at  the  feet  of  hie  nieoe  in  the  couiijani 

the  floor,  which  waa  of  conaoUdated  earth,  of  hia  paraonage,  and  that  it  nbounded  man 

The  form  of  the  more  perfect  atonea  appeared  than  a  foot  fiom  the  pavement    When  il 

to  be  that  of  an  inegolar  cabe,  roonded  off  at  waa  taken  up  and  exammed,  it  waa  found  la 

the  edgea,  but  the  anglea  weie  to  be  oboerred  leeemUe  the  otben  in  evwy  leapect    Aa  a 

oo  moat  of  them.    At  the  time  when  the  wire  manuActuier  waa  working  with  hia  raea 

meteor  appeared  the  aky  waa  perfectly  aerene ;  in  the  open  air,  a  atone  gmed  hia  ann  and 

not  the  amalleat  vaatige  of  a  dond  had  been  fell  at  hia  feet,  but  it  waa  ao  hot  that,  oo 

aeen  «nce  the  1 1th  of  the  month,  nor  were  attempting  to  take-  it  up,  he  inatantly  let  it 

any  obaanred  for  many  days  after.    It  ia  wdl  fall  again.    The  oelebraled  Biot  waa  deputed 

known  there  are  no  volcanoea  on  the  conti-  by  gofemment  to  lepair  to  the  apot  and  ool* 

sent  of  India,  and  therefore  they  could  not  lect  all  the  authentie  &eti  in  relatioo  to  tliia 

derive  their  origin  from  any  auch  aooree ;  and  phenomenon,  an  account  of  wliich  waa  albiw 

no  atonea  have  been  met  with  in  the  earth,  in  ward  publidifld  in  a  long  memoir.    He  fbund 

thatpartof  the  world,  which  bear  the  amalleat  that  almoat  all  the  naidenti  of  twenty  hamleli 

laaamblance  to  those  now  deacribed."  declared  that  they  were  eyewitnesses  of  the 

On  the  13th  of  December,  1796,  a  atone  shower  of  stones  which  waa  darted  from  iStm 

weighing  fifty<4ix  pounds  fell  near  Wold  co^  meteor.    The  tnlsrior  parts  of  tfaaae  atoDe  ro* 

tage,  in  Yorkshire,  at  three  o'dock,  p.  x.    It  aembled  those  of  aU  the  meteorites  andyaad 

penetrated  through  twelve  inchea  of  aotl  and  by  Measn.  Howard  and  Vanquefa,  such  aa 

aaz  inchea  of  aol^  chalk  rock,  and,  in  burying  thoae  deecribed  above.  They  aU  contain  aUka, 

ilMlf,  had  thrown  up  an  immense  ipiantity  of  magnesia,  oxyd  of  iiun,  nickel,  and  aalphur» 

earth  to  a  great  distance ;  aa  it  fell,  a  number  in  various  proportions.   Their  spedfie  gravity 

of  explosions  were  heard  aa  loud  aa  pistols,  is  about  three  and  one-thtcd  or  three  and  on»» 

In  the  adjacent  villagea  the  aound  was  heard  half  times  heavier  than  water, 

as  of  great  guns  at  aea ;  but  at  two  adjmning  The  following  are  a  few  brief  statemenla  in 

▼iUagea  the  sounds  vrere  so  distinct  of  some-  relation  to  this  sobJecL    In  1493,  Noireniber 

thing  passing  through  the  air  to  the  residence  7,  a  atone  of  260  lib.  feU  at  Bnsiriieini,  in 

of  Mr.  Topham,  that  five  or  six  people  came  Alsace.    It  ia  nov(^  in  the  library  of  Cohaar* 

up  to  see  if  any  thing  extraoidinary  had  hap-  and  has  been  reduced  to  150  liK,  in  oonse- 

pened  at  his  houae.    When  the  stone  was  qnenoe  of  the  abstraction  of  fiagmentsL    The 

extracted,  it  was  warm,  smoked,  and  smelt  famous  Gaasendi  relatea  that  a  atone  of  a 

▼enr  strong  of  sulphur.    The  day  was  mild  black  metallic  colour  fell  on  Mount  Yaarioo, 

and  hazy,  but  there  was  no  thunder  nor  light-  in  Provence,  November  29, 1637.  It  weighed 

ning  the  whole  day.  No  such  stone  is  known  54  lib.,  and  had  the  aiie  and  shape  of  the 

in  the  country,  and  there  is  no  volcano  nearer  human  head.    Its  specific  gravity  waa  three 

than  Yesuvius  or  Heda.    The  constituent  and  one-half  timee  that  of  water.     1654^ 

parts  of  this  stone  were  found  exactly  the  Maidi  30 :  A  email  atone  feU  at  MHan  and 

same  as  those  of  the  atones  from  Benarea.*  killed  a  Frandacan.     1706,  June  7 :  A  atone 

Onthe36thofApril,1803,anextraoTdinazy  of  72  lib.  fell  at  Laiiasa,  m  Macedonia;  it 

shower  of  stones  happened  at  L*  Aigle,  in  Nor-  ameUed  of  aulphur,  and  was  like  the  acum  of 

mandy.    About  one  o'clock,  the  sky  being  iron.    1761,  May  26:  Two  maases  of  iroot 

almost  serene,  a  rolling  noise  like  that  of  of  71  lib.  and  16  lib.,  fell  in  the  district  of 

thunder  was  heard,  and  a  fiery  globe  of  un-  Agram,  the  capital  of  Croatia.    The  largest 

common  splendour  was  seen,  which  moved  of  these  ia  now  in  Yienna.    1790,  July  24: 

through  the  atmosphere  with  great  rapidity.  A  great  shower  of  stones  fell  at  Barbotan, 

Some    moments   after  there  was   heard   at  near  Roquefort,  in  the  vidnity  of  Boordeeux. 

L* Aigle,  and  for  thirty  leagues  round  in  every  A  maas,  fifteen  inches  in  diameter,  penetrated 

direction,  a  violent  explosion,  which  lasted  a  hut  and  killed  a  herdsman  and  a  bullock* 

five  or  six  minutes ;  after  which  was  heard  a  Some  of  the  stones  weighed  26  lib^  and  others 
dreadful  rumbling  like  the  beating  of  a  drum.  '30  lib.    July,  1810 :  A  large  ball  of  fire  fefl 

In  the  whole  district  there  was  heard  a  hissing  firom  the  clouda  at  Shahabad,  which  burned 

noise  like  that  of  a  stoife  discharged  from  a  ^ve  villages,  deatroyed  the  cropa,  and  killed 

aling,  and  a  great  many  mineral  masses,  ex-  several    men    and  women.    November  29^ 

act^  similar  to  those  distinguished  by  the  1810 :  Three  atonea  fell  in  the  commune  of 

Bama  of  meteor  itoneSf  were  aeen  to  &IL  Chaiionville  and  neighbourhood  of  Orleani^ 

These  stones  were  precuntated  perpendicii" 

•ecfsty  u:  Undoa**  for  180S.  or  ball  of  fire.    One  of  them  wdighad  20  Bhi. 
(414) 
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mad  flHde  A  faiole  in  the  groond  in  a  perpen-  which  geoenllj  preeedes  ^Mr  U  ii  euiitd 
dfeukr  dinction,  driTing  op  the  earth  to  the  along  in  ho  fixed  or  invariable  directioa;  and 
beighft  of  eight  or  ten  feet  It  waa  taken  oot  aa  thetr  detoent  oaoall  j  takea  place  in  a  calm 
hall  an  hour  after,  when  it  was  atill  ao  hot  and  serene  aky,  and  fieqnently  in  clondlsM 
that  it  could  acarcely  be  held  in  the  hand,  weather,  their  origin  cannot  be  traced  to  the 
The  aecond  formed  a  hole  three  feet  deep,  causes  which  operate  in  the  prodnotion  of 
and  weighed  40  lib.  1812,  April  16:  A  stone,  nin,  thunderetorms,  or  tornadoes. 
the  aixe  of  a  child's  head,  fell  at  Erzleben,  and  From  a  consideration  of  these  and  many 
a  apedmen  of  it  is  in  the  posKsrion  of  Pro-  other  dreumstanoes,  it  appears  highly  pro- 
fessor Haossmann,  of  Brunswick.  1814,  Sep-  bable,  if  not  absolutely  certain,  that  these  sub- 
lember  1 :  A  few  minutes  before  midday,  stances  proceed  from  regions  &r  beyond  the 
while  the  sky  was  perfectly  serene,  a  violent  limita  of  our  globe.  That  such  solid  sub- 
detonation  was  heard  in  the  department  of  stances,  in  large  masaes,  could  be  generated 
the  Lot  and  Garonne.  Thia  was  followed  by  in  the  higher  regions  of  the  atmosphere,  is  an 
three  or  four  otherp,  and  finally  by  a  rolling  opinion  altogether  untenaUe,  and  is  now 
noise  at  firat  resembling  a  discharge  of  mus-  generally  discarded,  even  by  most  of  those 
ketry,  afterward  the  rumbUng  of  carriages,  and,  philosophers  who  formeriy  gave  it  their  sop- 
lastly,  that  of  a  laige  building  felling  down,  port  That  they  have  been  projected  fitim 
Stones  were  immediately  after  precipitated  to  volcanoes  is  a  hypothesis  equally  destitute  of 
the  ground,  some  of  which  weighed  18  lib.,  support ;  for  the  products  of  volcanoes  are 
and  sunk  into  a  compact  aoil  to  the  depth  of  never  found  at  any  great  distance  from  the 
eight  or  nine  inches,  and  one  of  them  re-  scene  of  their  formation,  and  the  substances 
bminded  three  or  four  feet  from  the  ground,  they  throw  out  are  altogether  difierent  in  their 
f  818,  July  29, 0. 8. :  A  atone  of  7  tilk  weight  aspect  and  composition  from  meteoric  stones, 
fell  at  the  village  of  Slobodka,  in  Ruaua,  and  Besides,  these  stones,  in  most  instances,  have 
penetrated  nearly  mxteen  inches  into  the  descended  to  the  earth  in  places  removed 
ground.  It  had  a  brown  crust  with  metallic  hundreds,  or  even  thousands  of  miles  from 
spots.  In  1825,  February  10 :  A  meteoric  any  volcanic  mountain,  and  at  times  when  no 
stone,  weighing  16  Ub.  7  oz.,  fell  from  the  air  remarkable  eruption  was  known  to  take  place, 
at  Nanjemoy,  Maryland.  It  was  taken  from  Perceiving  no  probability  of  their  having  their 
the  ground  about  half  an  hour  after  its  fell,  origin  either  in  the  earth  or  the  atmosphere, 
was  sensibly  warm,  and  had  a  sulphoieous  Dr.  Hutton,  Poisson,  La  Place,  and  othera, 
smelL  conjectured  that  they  were  projected  from  the  * 

Several  hundreds  of  instances  similar  to  the  moon.    They  demonstrated  the  abstract  pn>> 

abofe  might  be  produced  of  large  masses  of  position,  that  a  heavy  body  projected  widi  a 

stones  having  fellen  from  the  upper  regions  velocity  of  aix  thousand  feet  in  a  second  may 

vpon  the  earth.*     These   stones,  although  be  carried  beyond  the  sphere  of  the  moon  s 

Ihey  have  not  the  amallest  analogy  with  any  attraction,  and  come  within  the  attraction  of 

of  the  mineral  aubstanoes  already  known,  the  earth.    But  it  has  never  yet  been  proved 

.  cither  of  a  volcanic  or  any  other  nature,  have  that  volcanoes  exist  on  the  surface  of  the 

a  very  peculiar  and  atriking  analogy  with  each  moon ;  and,  although  they  did  eziat,  and  were 

other.    They  have  been  found  at  places  very  as  large  and  powerful  as  terrestrial  volcanoea, 

remote  from  each  other,  and  at  very  distant  they  would  have  no  force  sufficient  to  carry 

periods.    The  mineralogiata  who  have  ex«  large  masses  of  stone  with  such  a  rapid  vel<^ 

amined  them  agree  that  they  have  no  resem-  city  over  a  pace  of  several  thousanda  of  milest 

Uanoe  to  mineral    substances,  properly  so  Besides,  were  the  moon  the  source  of  meteoric 

ealled,   nor  have   they  been   described   by  stones,  ejected  from  the  craters  of  volcanoes, 

mtneralo^ical  authora.    They  have,  in  abort,  we  ahould  expect  auch  volcanic  productions 

a  peculiar  aspect,  and  peculiar  characten  to  exhibit  several  varieties  of  aspect  and  com- 

which  belong  to  no  native  rocks  or  stones  position,  and  not  the  preciae  number  of  in- 

with  wb*'*h  we  are  scquainted.    They  appear  gredients  which  are  always  found  in  meteoric 

to  have  fellen  from  various  points  of  the  stones.    From  a  consideration  of  the  difficul* 

heavens,  at  all  periods,  in  all  aeasons  of  the  ties  attending  this  hypothesis.  La  Place  waa 

year,  at  all  hours  both  of  the  day  and  night,  afterward  induced  to  change  hia  opinion. 
m  all  countriea  in  the  work!,  on  mountains       In  order  to  trace  the  ori^n  of  meteorie 

and  on  plains,  and  in  places  the  most  remote  stones,  we  are  ther^ore  under  the  necesaity 

from  any  volcano.    The   luminoua  meteor  of  directing  our  viewa  to  regiona  6r  beyond 

•  For  more  partiealar  detaH.  on  thl.  .nbjtt,  ^  orbit  of  the  m^n.     On  the  supposilicm 

ltorMdermsyeoMali**Th«EdiiilMirrhEncvelo-  that  the  bursting  of  a  laige  planet  was  the 

pwtfis,"  art.  JleU0rife,    Tlir  **  Edin.  Pbil.  Jonr-  origin  of  the  small  planets  Vesta,  Juno,  Ceres, 

ja>0wvol.l.p.Soi-3l0,lte.lto.  meteoric  stones  probably  ongmate*    •'When  . 

,  (416) 
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(he  eohenon  of  Ibe  pknet  wai  overoome  hj  tioa  of  the  laws  and  order  of  die 

Uie  actba  of  the  ezplod^e  fbroe,  a  number  universe ;  but  the  man  who  leoognbee  the 

of  little  frag^ments,  detached  along  with  the  principles  of  Divine  Revelation  will  rise  to 

greater  masses,  would,  on  account  of  their  still  higher  views.      From  natore  he  will 

smalinesB,  be  projected  with  very  great  velo-  ascend  to  nature's  Grod,  and  trace  the  mvisible 

dty ;  and,  being  thrown  beyond  the  attraction  perfections  of  the  Eternal  from  the  visible 

of  the  greater  fraspnents,  might  &il  towards  scene  of  his  works ;  and,  from  his  physical 

the  earth  when  Man  happened  to  be  in  the  operations,  will  endeavour  Id  learn  something 

remote  part  of  his  orbit    When  the  portions  of  the  order  and  economy  of  his  moral  ad- 

which  are  thus  detached  arrive  within  the  ministration. 

sphere  of  the  earth's  attraction,  they  may  re-       If  there  be  any  foundation  for  the  faypoChe- 

volve  round  that  body  at  difierent  distances,  sis  to  which  we  have  adverted,  it  might  be  a 

and  may  fall  upon  its  surfiu»,  in  consequence  question  and  a  subject  of  conaderation  aft 

of  a  diminution  of  their  centrifugal  force ;  or,  what  period  the  disruption  of  the  soppoaed 

being  struck  by  the  electric  fluid,  they  may  planet  may  have  taken  place.-   If  the  history 

be  precipitated  upon  the  earth,  and  exhibit  all  of  the  iail  of  meteoric  stones  would  be  ooo- 

those  phenomena  which  usually  accompany  sidered  as  throwing  any  light  on  this  qnesftiaD, 

the  descent  of  meteoric  stones."  This  opinion  it  will  follow  that  such  an  event  most  haw 

appears  to  have  been  first  broached  by  Sir  taken  place  at  a  very  distant  period :  for  the 

David  Brewster,  and  is  stated  and  illustrated  descent  of  such  stones  can  be  traced  bade  to 

in  the  *'  Edinburgh  Encyclopedia,"  article  periods  more  than  a  thousand  yean  before  the 

Aatronomi/t  and  in  vol.  iL  of  his  e<1itJon  of  commencement  of  the  Christian  era ;  perhaps 

**  Ferguson's  Astronomy."    Though  not  un-  even  to  the  days  of  Joshua,  when  a  shower 

attended  with  difficulties,  it  b  perhaps  the  of  stones  destroyed  the  enemies  of  Israel,* 

most  plausible  hypothesis  which  has  yet  been  which  would  lead  us  to  conclude  that  mora 

formed  to  account  for  the  extraordinary  phe-  than  three  thousand  yean  must  have  elapsed 

nomena  of  heavy  substances  foiling  with  velo-  since  such  an  event    It-  might  likewise  be  a 

dty  upon  the  earth  through  the  higher  regions  subject  of  inquiry,  why  the  Deity  has  exposed 

of  the  atmosphere.  the  earth  to  the  impulse  of  such  ethereal 

On  .this  subject  I  would  consider  it  as  pre-  agents ;  for  the  foil  of  meteoric  stones  is  evi- 

mature  to  haxard  any  decisive  opinions.    I  dently  attended  with  imminent  danger  to  the 

have  laid  down  the  above  facts  before  the  inhabitants  of  those  places  on  which  they  hSL 

reader  that  he  may  be  enabled  to  exerdse  his  The  velodty  and  impetus  with  which  they 

own  judgment  and  form  his  own  conclusion,  descend  are  sufficient  to  cause  instant  death 

I  have  stated  them  particularly  vrith  this  view,  to  those  whom  they  happen  to  strike,  and  even 

that  they  may  afford  a  subject  of  investigation  to  demolish  human  habitations,  as  happened 

and  reflection.    For  all  the  works  and  dispen-  in  several  of  the  instances  above  recorded. 

nations  of  the  Almighty,  both  in  the  physical  Would  the  Deity  have  permitted  a  world  peo- 

and  moral  world,  are  worthy  of  our  contem-  pled  with  innocent  beings  to  be  subjected  to 

plation  and  researeh,  and  may  ultimately  lead  such  accidents  and  dangen  ?    If  not,  is  it  not 

Doth  to  important  discoveries  and  to  moral  in-  a  presumptive  proof  tluit  man,  in  being  ex* 

struction.    Though  "the  ways  of  God"  are,  poeed  to  such  casualties  from  celestial  agents, 

in  many  instances,  **  past  finding  out,"  yet  it  as  well  as  from  storms,  earthquakes,  and  vol- 

is  our  duty  to  investigate  them  so  far  as  our  canoes,  is  not  in  that  state  of  primeval  inno- 

knowledge  and  limited  powen  will  permit  cence  in  which  he  was  created  t    And  if  we 

For  as  we  are  told,  on  the  highest  authority,  suppose  that  a  moral  revolution  was  the  cause 

that  '*  the  works  of  the  Lord  are  great  and  of  the  catastrophe  whidi  happened  to  the 

marvellous,"  so  it  is  declared  that  **  they  will  planet  to  which  we  allude,  we  may  trace  both 

be  ^ught  out"  or  investigated  "  by  all  those  a  physical  and  a  moral  connexion,  however 

who  have  pleasure  therein."    There  is,  per-  distant,  between  the  earth  and  that  planet; 

haps,  no  foct  throughout  the  universe,  how-  for  if  the  stones  to  which  we  allude  are  a  part 

ever  minute  in  itself,  or  however  distant  from  of  the  wreck  of  that  world,  they  have  been 

the  scene  we  occupy,  but  is  calculated,  when  the  means  of  exciting  alarm  among  Tarioos 

properly  considered,  to  convey  to  the  mind  an  tribes  of  the  earth's,  population,  and  of  pro* 

impression  of  the  character  of  the  Deity  and  ducing  destruction  and  devastation ;  so  that 
of  the  prindples  of  big  moral  government       « Theie  ftonef,  in  our  trmnflation  of  the  BIbte, 

The  mere  philosopher  may  content  himself  are  ealled  MUuius,  bat  without  any  reaeon,  ■inee 

whh  the  .ppUcjlion  of  the  prindple.  of  chy-  'JS'tS^ulX'u^ll^iSrS^U^fSk. 

mistry  and  mathematics  to  the  phenomena  of  harat*f  Hebrew  Uxicon ;  and  In  the  book  of  Job. 

matter  and  motion ;  and  it  is  highly  proper  chap,  zxvili.  S,  the  word  it  translated  at0mu  wf 


malical  analysis  be  appued  for  the  mvestiga-   of  the  earth. 
<416) 
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one  Aeprwvd  worU  has  been  the  uifltnunent  nine  and  a  half  McondaL    This  (diieoTefy  was 

in  somie  degree  of  pmuBhing  another.  made  by  observing  a  small  spot  in  one  of  the 

But  perhaps  I  hare  gone  too  fin  in  such  belts,  which  appeared  gradually  to  move  across 

si^eculationa.    I  have  stated  them  with  the  the  disk  of  the  fdanet     Mr.  Hook  appears  to 

Tiew  of  blowing  that  we  might  occasionally  have  first  observed  it  in  the  year  1664 ;  and 

connect  oar  moral  views  of  the  Deity  with  in  the  followinfi;  year,  1665,  Cassini,  that  acen- 

the  contemplation  of  the  material  fabric  of  the  rate  observer  of  the  heavens,  pefceived  the 

universe.    When,  through  the  medium  of  our  same  spot,  which  appeared  round,  and  moved 

telescopes  and  our  physical  investigations,  we  with  the  greatest  velocity  when  in  the  middle, 

obtain  a  glimpse  oif  the  order  and  economy  but  was  narrower  and  moved  more  slowly  ss 

of  a  distant  region  of  the  universe,  it  may  be  it  approached  nearer  the  edge  of  the  disk, 

considered  aa.  a  new  manifestation  of  the  which  showed  that  the  spot  adhered  to  the 

Deity,  and  it  is  our  duty  to  deduce  from  it  body  of  Jupiter,  and  was  carried  round  upon 

thoee  instructions  it  is  calculated  to  convey,  it    This  spot  continued  visible  during  the 

And  although  we  may  occasionally  deduce  following  year,  so  that  Cassini  was  enabled  to 

erroneous  condosions  from  existing  &cts,  yet  determine  the  period  of  Jupiter*s  rotation  to 

such  speculations  and  reflections  may  some-  be  nine  hours  and  nearly  fifly-six  minutes. 

times  have  a  tenden<7  to  excite  an  interesting  This  rotation  is  fiir  more  rapid  than  that  of 

train  oi  thought,  and  to  inspire  us  with  an  any  of  the  other  planets,  so  fiir  as  we  know, 

aident  desire  of  beholding  Uie  scene  of  Uie  and  nearly  equals  the  velocity  of  Jupiter  in 

universe  and  the  plan  of  the  Divine  adminis-  his  annual  course  round  the  sun.    The  tat" 

tvation  moie  completely  unfolded,  in    that  cumference  of  this  planet  is  378,600  miles, 

world  where  the  physical  and  moral  impedi-  and,  therefore,  its  equatorial  parts  will  move 

ments  which  now  obstruct  our  intellectual  withavelocityof  S8,000  miles  an  hour,  whidi 

vkum.  shall  be  for  ever  removed.  is  3000  miles  more  than  the  equatorial  parts 

of  the  earth's  surface  move  in  twenty-four 

Ti.  OH  TH  FX^HBT  jiT»iTE«,  j^^,^    ^his  rapid  Velocity  of  the  tropicd 

Next  lo  Pallaa,  hi  the  order  of  the  system,   regions  of  Japiter,  and  of  the  places  which  He 
is  ihe  planet  Jupiter.    This  planet,  when   adjacent  to  them,  will  have  the  efiEect  of  Ten- 
nearest  die  earth,  is  the  most  splendid  of  all   dering  all  bodies  Kghier  than  they  would  be 
tbe  nocturnal  orbs,  except  Venus  and  the    were  the  motion  of  rotation  as  skvw  as  that  of 
moon.    Its  distance  from  the  sun  is  495,000,-   the  earth.    The  gravity  of  bodies  at  the  sin^ 
000  of  miles,  and  the  circumfrrenoe  of  its   &oe  of  Jupiter  is  more  than  twice  as  great  m 
orbit,  3,110,000,000  of  miles.    Around  this   at  the  sur&ce  of  the  earth,  on  account  of  his 
orbit  it  moves  in  eleven  years  and  three  bun-   superior  bulk ;  so  that  a  body  weighing  one 
dred  and  fifteen  days,  at  the  rate  of  nearly   pound  at  the  .equatorial  surfiice  of  the  earth 
thirty  thousand  miles  every   hour.    When   would  weigh  two  pounds  four  ounces  and  a 
nearest  to  the  earth,  at  the  time  of  its  opposi-  half  at  the  surfiioe  of  Jupiter.    I^  therefore, 
lien  to  the  sun,  it  is  about  400,000,000  of   we  were  transported  to  the  surface  o(  that 
SBtles  distant  from  us.    A  fiiint  idea  of  this   planet,  we  should  be  a  burden  to  ourselves, 
distance  may  be  acquired  by  considering  that   being  pressed  down  with  more  than  double 
m  caimon-ball,  flying  five  hundred  miles  every   our  present  weight,  and  having  but  the  same 
iioDr,  would  require  more  than  ninety-one  strength  to  support  it    But  Jupiter  is  ekvm 
jemxm  to  pass  over  this  space ;  and  a  steam-   times  larger  in  circumference  than  the  earth ; 
cairiage,  moving  at  the  rate  of  twenty  miles  and  hence,  if  both  planets  revolted  on  their 
an  hour,  wouM  require  nearly  two  thousand   axes  in  the  same  time,  the  centrifugal  force 
dtiee  hundred  years  before  it  could  reach  the  on  Jupiter  would  be  eleven  times  greater  than 
orbit  of  Jupiter.    When  at  its  greatest  die-  with  us.    But  the  squares  of  the  number  of 
tence  from  the  earth,  about  the  time'  of  its  revolutions  performed  in  the  same  tim'e  by  the 
eonj  unction  vrith  the  sun«  this  planot  is  distant   earth  and  Jupiter;  that  is,  the  square  of 
fSrom  us  no  less  than  590,000,000  of  miles ;   twenty-four  hours,  and  the  square  of  nine 
yet  its  apparent  size,  in  this  case,  does  not  hours,  fifly-six  minutes,  are  nearly  as  one  to 
appear  very  much  diminished,  although  it  is   six ;  therefore,  a  body  placed  on  Jupiter  will 
190,000,000  of  miles  further  from  us  in  the  have^  sixty-six*  times  a  greater  centrifugst 
latter  case  than  in  the  former.    When  viewed  force  than  with  us,  which  would  sensibly  vr- 
with  a  telescope,  however,  it  appears  sensibly   lieve  the  weight  o^  the  inhabitants  if  they 
hrgtr  and  more  splendid  at  the  period  of  its   stood   in  need  of  it.    This  rapid  rotation 
opposition  tiian  when  near  the  point  of  its  would  of  itself  relieve  them  of  one-eighth  or 
mnnnclion.  one-ninth  of  their  whole  weight ;  or,  in  other 

JHurmd  Rotatioiu — ^This  planet  has  been  words,  a  body  weighing  eight  stone  at  tho 
Amd  to  lovdve  around  its  axis  m  the  space  equator  of  Jupiter,  if  the  planet  stood  t^ 
if  Bine  boon,  ^Str^&re  minutes,  and  forty-  *Tliatis,  11X6b=oo. 

53  <417) 
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«mdd  gtaTJlitt  with  a  fiwce  of  onhf  wv«n  hmdivd  ud  eighty-fmr  mOljoiM  of 

fliMio  on  tho  eommeaoeiiieiit  of  its  dioiml  milei,  which,  tt  the  i»te  of  popfolation  fer- 

notation,  at  the  rate  at  which  wo  now  ftod  it  hmtIj  atatod,  280  tnhabitantB  to  a  oqnan  miltt. 

It  may  poihapa  be  foimiaed  by  aome  that,  would  be  aofiicieDt  lor  Ae  aecommodation  of 

iiiice  the  leiiii-diaiiieter  of  Jupiter  is  oleYen  6,967,620,000,000,  or  nearly  aeoen  bUKctu  of 

tiflMs  greater  than  that  of  the  earth,  the  at-  inhabttanta,  which  is  more  than  tight  Hum- 

traction  or  weight  of  bodies  on  its  suiiaoe  mtnd  snen  hundred  Hmea  the  present  popa- 

ought  to  be  doven  times  greater  than  on  the  lation  of  our  globe,  and  nearly  jl^  times  the 

■nriaoe  of  our  i^obe.    This  would  be  tiie  number  of  human  beings  that  have  existed 

case  if  the  matter  m  Jupiter  were  as  dense  as  on  the  earth  since  its  creation.    Although  dm 

in  the  earth ;  and  the  weight  of  bodies  would,  one  half  of  this  planet  were  covered  with 

of  course,  be  in  proportion  to  their  semi-diame-  water,  which  does  not  appear  to  be  the  cum, 

ter,  or  the  distance  of  the  sui&ce  fiom  the  it  would  still  be  ample  enough  to  contain  a 

centres  of  these  bodies.    But  the  density  of  population  more  than  fimr  thousand  timea 

Jupiter  is  only  a  little  more  than  that  of  lai^thanthatof  our  globe.    Ifsuchapopo- 

water,  while  the  density  of  the  earth  is  five  lation  actually  exirt,  as  we  have  little  reasoa 

times  greater.    If  the  density  of  Jupiter  were  to  doubt,  it  may  bold  a  rsnk,  under  the  DMnm 

m  great  as  that  of  the  earth,  and,  oonso-  government,  eqod  to  aercval  thousands  of 

quently,  the  weight  of  bodies  on  its  suriaoe  worlds  such  as  oun.  Such  an  immense  globa^ 

eleven  times  greater,  men  of  our  stature  and  replenished  with  such  a  number  of  inteUeo* 

make  could  scarcely  be  supposed  to  support  tual  beings,  revolving  with  such  amasing  ra- 

eleven  times  the  weight  of  such  bodies  as  pidity  round  its  axis,  moving  forward  in  ila 

cars,  but  behooved  to  be  almost  chained  down  annual  oouzse  80,000  miles  every  hour,  and 

to  the  surfikoe  of  the  planet  by  their  own  eanying  along  widi  it  four  moons  larger  thaa 

gravi^ ;  and  were  we  to  suppose  them  of  a  ours  to  adorn  its  firmament,  presents  to  the 

larger  stature,  this  inoonvenience  would  be-  imagination  an  idea  at  once  wonderfol  and 

come  the  greater;  for  the  least  of  any  species  sublime,  and  displays  a  scene  of  wisdom  snd 

cf  animated  beings  have  generally  the  greatert  omnipotence  worthy  of  the  infinite  peifreliona 

mmbleness  and  agility  of  motion.    This  cir-  of  its  Creator. 

cumstance  is  perhaps  one  of  the  reasons  why  Dueooerieg  which  have  been  made  in 

the  larger  planets  of  the  system  have  the  lesst  Hon  to  Jupiter  by  the  Tekaeope^ — Jupiter 

degree  of  densi^ :  for  if  Jupiter  were  com-  senti  a  splendid  and  interesting  appearance 

loosed  of  materials  as  dense  as  those  of  Mer^  when  viewed  with  a  powerfiil  teleocope.    ffis 

cnxy,  organized  beings  like  roan  would  be  surfiioe  appears  much  larger  than  the  fidl 

onidile,  without  a  supernatural  power,  to  trsr  moon  to  the  naked  eye ;  his  disk  is  ditaisifisd 

terse  the  sur&ce  of  such  a  planet  with  darkish  stripes ;   his  satellitea  appear 

In  consequence  of  the  rapid  motion  of  Jo-  sometimes  in  one  position  and  sometimea  in 

piter,  the  days  and  nights  will  be  proper-  another,  but  generally  in  a  stmigbt  line  with 

tionably  short    The  sun  will  appear  to  move  oach  other.    Sometimes  two  of  them  are  aeaa 

through  the  whole  celestial  hemisphere,  from  on  one  side  of  the  planet  and  two  on  another; 

Ihe  eastern  to  the  western  horizon,  in  less  sometimes  two  only  are  visible,  wkuls  the 

Chan  five  hours,  and  all  the  planets  and  goii*>  other  two  are  eclipsed  either  by  the  disk  or 

■tellations  will  appear  to  move  with  the  same  the  ahadow  of  Jupiter;  and  som^liiiioo  all  the 

rapidity :  so  that  the  apparent  motbns  of  all  fimr  may  be  seen  on  one  side  and  in  a  stiai^ 

these  bodies  will  be  perceptible  to  the  eya  line  fiom  the  planet,  in  the  order  of  their  ds^ 

when  contemplating  them  only  for  a  few  um^  tanoes^  so  that  these  moons  present  a  ^<fc**ul 

nents,  excepting  those  which  appear  near  the  aspect  and  rdation  to  each  other  eveiy  am^ 

S^lar  regbns.    The  sky  of  this  planet  wiU  eessive  evening, 

erelbre  assume  an  air  of  sublimity  superior  These  moons  were  first  seen  by  €hdileo,  in 

to  oun,  in  consequence  of  all  the  bodies  it  the  year  1610,  by  means  of  a  telescope  he  had 

contains  appearing  to  sweep  so  rapidly  around,  constructed,  composed  of  two  gUtssea,  a  eon* 

end  to  change  their  positions  in  so  short  a  cave  next  the  eye  and  a  convex  next  the  oh* 

■pace  of  time.    As  Jupiter  moves  round  the  iect,  which  magnified  about  thirty-three  timea 

inn  in  4332  J  of  our  days,  and  round  its  axis  No  fiirther  disMvaries  were  made  in  wlaticii 

in  nine  hous,  fifty-six  minutes,  there  will  be  to  this  planet  till  about  the  year  1083,  whea 

10,470  days  in  the  year  bf  that  planet  the  bdta  vrere  discovered  by  Fonlana  Rbail% 

Magnitude  and  Superficial  Contents  of  the  Bicdoli,  and  ssveral  others.  They  were  aften 

Obbe  of  Jupiter^ — ^This  planet  is  the  largest  ward  more  psrticniarly  observed  and  dalia* 

fak  the  system,  being  89,000  miles  in  diameter,  eated  by  CassinL    These  belts  appear  fihs 

and,  consequently,  fourteen  hundred  time*  dark  atnpea  across  the  disk  of  die  planet,  and 

Itfger  than  the  earth.    Its  surface  contains  are  generally  parallel  to  one  another  and  la 

•4384,000*000,  or  twenty-fimr  thousand  eight  the  phme^a  equator.    They  are 
ftUil 
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wkUe^  hawtfnr,  both  w  to  ifaeir  mwiber 
and  tbeb  disUnce  from  each  other,  and  wme- 
tenM  as  to  their  poatioo.    On  oertaio  oot^ 
floDs  aght  have  been  leen  at  a  time ;  at  other 
limes  only  one.    Though  they  are  generally 
parallel  to  one  another,  yet  a  piece  of  a  belt 
has  been  aeen  in  an  oblique  poeitioQ  to  the 
Rst,  as  in  Fig.  49.  They  abo  vary  in  breadth ; 
tx  one  belt  has  been  obaerred  to  have  grown 
a  good  deal  nanower  than  it  was,  when  a 
neighbouring   belt  has   been    increased   in 
hreiMlth,  as  if  the  one,  like  a  ilaid,  had  flowed 
into  the  other.    In  &Toiir  of  this  opinion,  it  is 
stated  in  the  **  Memoirs  of  tiie  Royal  Academy 
of  Sciences**  that  a  pait  of  an  oblique  belt 
was  observed  to  lie  so  as  to  Ibnn  a  oommuni- 
cation  between  them,  as  represented  in  Fig. 
40.    Al  one  time,  says  Dr.  Long,  the  belto 
have  continued  without  sensible  variations  for 
nearly  three  nMmths;  at  anotber  time  a  new 
belt  has  been  ibnned  in  an  hoor  or  two.  They 
have  sometimes  been  seen  broken  up  and  dia- 
triboted  over  the  whole  face  of  the  planet,  in 
which  state  they  are  exhibited  in  some  of  the 
delineations  of  Sir  W.  Hersdiel;  but  this  phe- 
nomenon is  extremely  rare,  and  does  not  ap- 
pear to  have  been  noticed  by  any  other  <A>- 
aerver.    In  the  year  1787  Schroeter  saw  two 
dark  belts  in  the  middle  of  Jupiter's  disk ;  and 
near  to  them  two  vrhito  and  luminous  belts, 
resembling  those  which  were  seen  by  Cam* 
pani  in  1664.    The  equatorial  xone  whidi 
was  comprehended  between  the  two  dark  belts 
hid  assumed  a  dark  gray  colour,  bordering 
apoB  jeUow,    The  northern  dark  beh  then 
neoved  a  sudden  increase  of  size,  while  the 
sBBthsm  one  became  partly  extingutdied,  and 
dhimard    increased   into  an  uninterrupted 
belt  The  luminous  belts  also  suflered  several 
disages,  growiog  sometimes  narrower,  and 
one  half  larger  than  their  original 


disk  in  the  spaoe  of  ten  nlnntes,  was  jadgaJ 
to  be  the  shadow  of  one  of  the  satellites  movlag 
aeron  the  disk  of  the  planch    Fig.  61,  exhi- 


bits a  view  of  Jupiter  as  he  appeared  about 
the  end  of  1832  and  beginning  of  1833,  which 
was  taken  by  means  of  an  achromatic  tele- 
scope, with  magnifying  powera  of  150  and  180 
times.  Fig.  52,  is  a  view  taken  with  the  same 
tolescope  in  1837.  In  this  view  the  principal 
bdt  near  the  planet's  equator  appeared  dark, 
distinct,  and  well  defined ;  but  the  other  tuo 
belts  at  either  pole  were  extremely  fidnt,  and 
could  only  be  perceived  after  a  minute  inspse* 
tion.    Fig.  53,  is  a  view  in  which  a  bright 


The  ioOomag  ligmea  represent  aomeof  the 
sDf  the  belto  of  Jupiter. 


Fig.  49,  lefnteaito  a  view  of  Jupiter's  belto 
by  Csanu.  Fig.  50,  a  view  from  Dr.  Hook, 
mdclineatoainthe  <<Phitosophical  Transac- 
fimtT  fiv  1606,  which  was  taken  by  a  sixty 
fMt  reftaeling  telescope.  The  small  black 
ipot  on  the  n^dle  belt,  whidi  did  not  appear 
M  die  beginning  of  the  oftMwrvation,  and  whidi 
about  a  third  or  fourth  part  across  the 


and  a  dark  spot  were  perceived  on  one  of  tbe 
belto;  and  Fig.  54,  a  view  by- Sir  John  Her- 
sehel.    I  have  had  an  opportunity  of  viewing 
Jujnter  with  good  telescopes,  bodi  reflecting 
and  achromatic,  for  twenty  or  thirty  yean 
past ;  and,  among  several  hundreds  of  observa- 
tion%  I  have  never  seen  above  four  or  five 
belto  at  one  time.    The  most  common  appear- 
ance I  have  observed  is  that  of  two  belte,  dis- 
tinctly marked,  one  on  each  ride  of  the  pia- 
nette equator,  and  one  at  each  pole,  generally 
broader,  but  much  fiunter  than  the  others. 
I  have  never  perceived  much  diange  in  the 
form  or  poation  of  the  belte  during  the  same 
season,  but  in  successive  years  a  slight  degree 
of  change  has  been  perceptible,  some  of  the 
belte    having   either  disappeared,  or  turned 
much  fiunter  than  they  were  before,  or  shifted 
somewhat  their  relative  positions ;  but  I  have 
never  seen  Jupiter  without  at  least  two  or 
three  belts.   Some  of  the  largest  of  these  bull^ 
being  at  least  the  one  eighth  part  of  the  dia^ 
meter  of  the  plahet  in  breadth,  must  occupy  a 
space  at  least  11,000  miles  broad  and  278,000 
miles  in  circumference ;  for  they  run  along  the 
whole  circumference  of  the  planet,  and  appear 
of  the  same  shape  during  every  period  of  ito 
rototion.  }i  is  probable  that  the  smallest  belto 
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we  can  difliiictlj  peroeive  by  our  telescopes  globe ;  and  we  are  apt  to  think  tiiat  fte  a^ 

■re  not  much  leas  than  a  thousand  miles  in  rangements  of  other  globes  destined  for  the 

breadth.  abode  of  intellectual  beings  must  be  similar  to 

What  these  belts  really  are  has  been  a  sub-  those  of  our  own.  We  talk  of  physical  con 
ject  of  speculation  and  conjecture  among  as-  Tulsions,  earthquakes^  and  inundations  in  Jo- 
tronomers,  but  it  is  difficult  to  arrive  at  any  pitor,  and  of  volcanic  eruptions  in  the  sun  and 
definite  concluaioD.  By  some  they  have  been  moon,  as  if  these  phenomena  were  as  oonuDon 
regarded  as  immense  strata  of  clouds  in  the  in  othr *  worlds  as  in  the  earth ;  whereas  it  is 
atmosphere  of  Jupiter ;  while  othen  imagine  not  improbable  that  they  are  peeuHar  to  oor 
that  they  are  the  marks  of  great  physical  globe,  and  that  tbey  are  connected  with  ths 
changes  which  are  continually  agitating  the  moral,  or  rather  dfimoralized  state  of  its  pie> 
Mirface  of  this  planet  I  am  inclined  to  think  sent  inhabitants.  There  is  an  infinite  vand^ 
that  the  dark  belts  are  portions  of  the  real  sur^  in  the  system  of  natare ;  and  it  is  highly  pro- 
lace  of  the  planet,  and  that  the  brighter  parts  bable  that  there  is  no  world  in  the  univem 
are  something  analogous  to  clouds,  or  other  that  exactly  resembles  another.  Althou^ 
substances  with  which  we  are  unacquainted,  Jupiter  moves  round  the  sun,  and  turns  upon 
floating  in  its  atmosphere,  at  a  considerable  his  axis  by  the  same  la^^  which  direct  the 
elevation  above  its  surface.  That  the  dark  motions  of  our  giob",  yet  there  may  be  is 
belts  are  the  body  of  tlie  planet  appears  highly  great  a  di0erence  *U  the  arrangements  conneel- 
probable  from  this  consideration,  that  the  spot  eil  with  this  rltfnet  and  those  of  the  earth,  as 
by  which  the  rotetion  of  Jupiter  was  deter-  there  is  b^^een  the  constitution  of  the  earth 
mined  has  been  always  found  iii  connexion  and  tb*:*  of  a  planet  which  revolves  around  the 
with  one  of  the  dark  belts ;  and  as  this  spot  star  Sinus.  Would  it  be  altogether  impn>> 
must  be  considered  as  a  permanent  one  on  the  bable  to  suppose  that  the  ^obe  of  Jupiter  if 
bbdy  of  Jupiter,  so  the  belt  with  which  it  is  partly  inclosed  within  a  sphere  of  semitrans- 
eonnected  most  be  considered  as  a  pcf  tion  of  parent  substance,  at  a  considerable  elevatkn 
the  real  body  of  the  planet  It  is  idMurd  and  above  his  surfieioe,  or  rather  within  parallel 
preposterous  to  suppose,  as  some  have  done,  rings,  like  an  Armillary  sphere  composed  of 
that  the  changes  on  the  surface  of  Jupiter  are  such  a  substance,  which  vary  their  poation, 
produced  by  physical  convulsions,  occasioned  and  sometimes  surround  ono  part  of  his  gbbe 
by  earthquakes  and  inundations ;  for,  in  such  and  sometimes  another  ?  These  rings,  of 
a  case,  the  glolie  of  Jupiter  would  be  unfit  for  whatever  substance  they  might  be  composed, 
being  the  peaceful  abode  of  rational  inhabit-  might  serve  to  reflect  the  rays  of  the  son  so  as 
ants.  What  should  we  think  of  a  world  to  produce  an  addition  of  light  and  heat,  and, 
where  5000  miles  of  ocean  occasionally  inun-  at  the  same  time,  by  exhibiting  a  variety  of 
dated  a  corre8{>onding  portion  of  the  land,  or  colours  and  motions,  to  divernfy  and  adorn 
where  earthquakes  sometimes  swallowed  up  the  firmament  of  this  planet  Almost  say 
continents  of  several  thousands  of  miles  in  supposition  is  preferable  to  the  idea  of  a  oon« 
length  and  breadth  1  Such  physical  catastro-  tinned  scene  of  physical  convulsions.  Ths 
phes  recurring  every  year  on  such  a  splendid  idea  now  thrown  out  is  not  more  extravagant 
and  magnificent  globe  as  Jupiter  would  not  than  that  of  a  planet  nearly  as  large  as  Jupi 
only  render  it  unfit  for  the  habitetion  of  any  ter  being,  surrounded  with  two  conoentiie 
beings,  but  would  imply  a  reflection  on  the  rings.  Had  we  not  discovered  the  rings  of 
wisdom  and  benevolence  of  the  great  Creator.  Saturn,  we  should  never  have  tormed  the  idea 
Whatever  opinions,  therefore,  we  may  adopt  of  a  world  environed  with  such  an  appendage, 
respecting  the  phenomena  of  this  planet,  they  As  a  corroboration  of  the  idea  that  the  bri^ 
ought  to  be  such  as  are  consistent  with  the  stripes  which  appear  on  this  planet  surround 
idea  of  a  habitable  world  and  with  the  perfec-  ite  body  at  a  considerabte  elevatioa,  it  has 
tioiis  of  the  Deity.  Were  the  belte  of  Jupiter  been  observed  by  Sir  John  Herschel,  **that 
permanent  and  invariable,  it  would  be  com-  the  dark  belte  do  not  come  up  in  all  tbdr 
paratively  easy  to  account  for  the  phenomena  strength  to  the  edge  of  the  disk,  but  fivk 
which  appear  on  his  surface ;  for  the  dark  belte  away  gradually  before  they  reach  it;**  an  al* 
might  be  considered  as  seas,  and  the  brighter  most  decisive  proof  Uiat  Uie  bright  belts  in- 
portions  of  his  surface  as  land.  But  as  these  close  the  dark  ones,  or,  in  other  words,  the 
belts,  whether  bright  or  dark,  are  found  to  be  body  of  the  planet;  and  that  they  are^ elevated 
variable,  we  must  have  recourse  to  another  above  the  dark  globe  of  Jupiter,  in  all  prolan 
hypothesis  for  their  explanation,  or  b^  content  billty,  not  less  than  a  thousand  miles, 
in  the  mean  time  to  confess  our  ignorance.  Whatever  opinion  we  may  form  as  to  ths 
Our  opinions  and  conjectures  respecting  the  constitution  of  this  planet,  the  phenomena  it 
ctrcunistences  of  other  worlds  are  too  fire-  presente  afford  a  vast  field  fi>r  investigatioD 
fpiently  guided  merely  by  what  we  know  of  and  reflecdon.  If  it  be  a  &ct,  as  has  been  aa* 
die  objecte  and  operations  which  exist  on  our  serted  by  credible  observers,  that  two  belt! 
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MT0  gnidoally  ^aappetrsd  during  the  time  cm  a  future  day ;  on  which  the  academy  leiit 

afsn  obaerrationy  and  that,  at  ano&er  time,  a  a  deputation  of  M.  Buot,  M.  Mariotte,  and 

new  belt  has  been  formed  in  an  hour  or  two,  others,  to  be  prefent  at  the  observation ;  and 

igeniB  fiir  more  powerful  than  any  with  wliich  when  they  came  to  the  royal  observatory,  they 

we  are  acquainted  must  have  been  in  operation  saw  the  spot  in  the  position  predicted,  and 

to  produce  such  an  effect,  and  changes  more  traced  its  motion  for  an  hour  or  two,  till  the 

extensive  than  any  which  take  place  in  our  heavens  began  to  be  overcast  with  clouds, 

terrestrial  sphere  must  bave  happened  in  the  All  the  observations  which  have  been  made 

regions  connected  with  Jupiter ;  for  some  of  upon  this  spot  and  others,  and  its  successive 

the  belts  of  this  planet  are  from  five  to  ten  appearance  and  disappearance,  perfectly  agree 

thousand  miles  in  breadth ;  and  if  those  al-  with  the  idea  of  bright  belts  inclosing  the  glolie 

luded  to  extended  quite  across  the  diric  of  the  of  Jupiter  at  a  distance  from  the  surface,  and 

planet,  they  must  have  been  more  than  one  varying  their  aspect  and  motions  at  different 

hundred  and  thir^  thousand  miles  in  length,  periods  of  time.    And  although  some  readers 

Tet  such  a  change  may  have  taken  place,  not  may  consider  it  as  a  trifling  matter  to  dwell 

only  without  convulsions,  causing  teiror  and  with  such  particularity  on  a  spot  in  Jupiter, 

coDAision,  but  to  the  admiration  and  joy  of  yet  that  spot,  however  insignificant  it  may 

the  inhabitants  of  that  globe,  as  opening  up  a  appear  through  our  telescopes,  may  be  more 

new  and  striking  scene  in  the  canopy  of  spacious  and  important  in  the  system  of  nature 

heaven;  for  if  we  suppose  such  bright  belts  or  than  all  the  continents  and  islands  of  our 

circles  as  >  ie  have  imagined  rapidly  to  shift  globe,  and  may  form  a  greater  portion  of  the 

their  poation  in  the  canopy  ^ve,  such  a  divine  government  than  all  the  kingdoms  of 

grand  eSbd  might  in  a  short  time  be  produced,  the  earth. 

Besides  the  belts,  spots  of  different  kuids,  There  is  a  peculiar  splendour  in  the  appeaiw 
some  of  them  brighter  and  some  darker  than  anoe  of  Jupiter,  both  through  the  telescope 
tiie  belts,  haye  been  occaaonally  seen.  The  and  to  the  naked  eye,  conndering  his  great 
spot  by  which  Jupiter's  rotation  vras  deter-  distance  from  the  sun  and  from  the  earth. 
mined  is  the  largest,  anH  of  the  longest  con-  The  planet  Mars  appears  comparatively  dull 
tinnance  of  any  hitherto  observed.  Its  diame-  and  obscure,  even  when  nearest  the  earth, 
ter  is  one  tenth  of  the  diameter  of  Jupiter,  and  when  it  is  only  filly  millions  of  miles  distant ; 
it  is  situated  in  the  northern  part  of  the  south-  while  the  planet  Jupiter,  which  is  350  mil- 
em  belt  Its  centre,  when  nearest  that  of  the  lions  of  miles  further  from  the  earth  and  from 
planet,  is  distant  from  the  centre  of  Jupiter  the  source  of  light,  presents  a  brilUancy  of 
about  one  third  of  the  semidiameter  of  the  aspect  fiur  superior.  This  circumstance  seems 
planet  This  spot  was  first  perceived  by  I^ook  to  indicate  that  there  is  some  apparatus  con- 
and  Cassini  in  the  years  1664,  1665,  and  nected  with  the  globe  of  Jupiter  calculated  to 
1666.  It  appeared  and  vanished  eight  times  reflect  the  light  of  the  sun  in  a  peculiar  man- 
between  the  year  1665  and  1708.  From  1708  ner,  both  on  the  surface  of  the  planet  itself, 
till  1713  it  was  invisible ;  the  longest  time  oi  on  its  moons,  and  towards  other  planets.  Such 
its  continuing  to  be  visible  was  three  years,  an  apparatus  is  not  only  consistent  with  the 
and  the  longest  period  of  its  disappearing  was  supposition  thrown  out  abovo,  but  tends  to 
fiom  1708  to  1713.  It  has  evidently  some  corroborate  it;  and  however  strange  we  may 
connexion  with  the  southern  belts ;  for  it  has  consider  the  idea  of  brilliant  belts  surrounding 
never  been  seen  when  that  disappeared,  though  a  planet,  yet  as  variety  b  stamped  on  all  the 
that  belt  has  often  been  visible  without  the  works  of  the  Creator,  and  as  no  world  is  pre- 
spot  Besides  this  ancient  spot,  as  it  is  called,  cisely  like  another,  the  dissimilarity  of  such  an 
Cassini,  in  the  year  1699,  saw  one  of  less  sta-  appendage  to  what  we  know  of  our  own  or  of 
bility,  which  did  not  continue  of  the  same  other  globes  ought  to  be  no  argument  against 
shape  and  dimensions,  but  broke  into  several  its  existence.  If  we  wish  to  know  more  of  the 
small  ones,  of  which  the  revolution  was  but  9  phenomena  of  this  planet  than  what  we  have 
hours,  51  minutes;  and  two  other  spots  which  hitherto  ascertained,  we  must  endeavoui  to 
revolved  in  9  hours,  52j  minutes.  The  large  improve  our  telescopes,  and  to  increase,  iude- 
spot  described  above,  being  about  the  one  finitely,  the  number  of  observers.  Were  an 
tenth  of  the  diameter  of  Jupiter,  must  have  immense  number  of  intelligent  observers  Jis* 
been  more  than  8000  miles  in  extent,  and,  tributcd  over  different  parts  of  the  earth,  and 
consequently,  larger  than  the  diameter  of  the  provided  with  the  best  telescopes ;  were  they 
earth.  When  Cassini  had  assured  himself  to  mark  with  care  and  minuteness  the  pheno- 
ef  the  period  of  rotation  from  the  motion  of  mena  to  which  we  have  adverted ;  were  they 
this  spot,  he  made  a  report  of  his  observations  to  delineate,  in  a  series  of  drawings,  the  various 
to  the  Royal  Academy  of  Sciences,  and  cal-  aspects  of  this  planet  during  two  or  three  pe- 
culated the  precise  moment  when  the  spot  riodical  revolutions,  marking  the  periods  of 
wnuM  appear  on  the  eastern  limb  of  the  planet,  the  di£Eerent  changes,  and  the  positions  of  tht 
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ptuMi  wilh  reaped  to  (he  euth  ind  Ihe  inn,  and  traiuporting  lluii  toy  tiling  ws  oalM- 
■od  noting  il  the  Mine  lime  Ibe  poations  of  pUla  in  oor  temtriat  iIioiIb. 
the  ntellitaa  when  an j  ehnnge  in  the  belts  The  intentily  ef  ilu  talar  Kgil  ea  tba  Hh 
looli  ptuce,  we  might  ponih)]'  UMitain  aorne-  boe  of  Jupiter  ta  Iwen^-ecTen  time*  IsMtlm 
thing  rnore  oT  the  nitura  of  ihe  belta,  whether  on  the  eartll.  The  loein  appirenl  iamOtr 
dark  or  brigbl,  of  the  perioda  of  their  cbingM,  of  the  aun,  aa  aeea  from  the  earth,  ia  lliir^ 
and  whether  tbeae  changea  be  influenced  b^  two  miautei,  three  eeondf ;  bnl  Itw  aolar  ii- 
tba  attractira  power  ot  the  ntellilea.  For  if  ameter,  a*  leea  from  Jopiter,'  ii  ontj  u 
anj  appendage  ii  eonnected  vnlh  Jupiter  minataa,  nine  vconda,  wtuch  ia  leaa  Ibao  «• 
compoaed  of  ■  aubatance  of  imall  denrity,  it  ia  flfUi  »  great  aa  Ibe  nin  appesra  to  ns.  Tbe 
B  la  believe  that  ita  poaitioni  and  aquiro  of  6'  9",  or  8S9",  ii  186,161,  and  llx 
ta  mmld  be  iSeeled  at  certain  timet  aqaara  of  SS'  9"  ti  369,739.  which,  diTided 
b;  the  podlioni  of  the  alelJite*.  eapeciallj  b;  136,IS1,  prodncea  a  qnotient  of  97  1-6, 
when  they  all  happened  to  be  ntualed  on  the  which  ahowa  that  tha'aorbee  of  the  tim,tt 
aame  nde  of  Jupiter.  aeen  from  Jupiter,  ia  moie  than  tireolj-aeraa 

Sauont.Proportienaf  Light, Src^ in  Jupi-  tjntea  kaa  Ihan  he  ajqiean  to  na ;  andaaOa 
fer. — The  aiiaofthiafdanel  being  nearly  per-  inleOMty  of  light  decraaaea  in  proporticB  la 
pendicuUr  lo  the  plane  of  it*  motion,  Ihera  tba  mjnaie  of  the  dialance,  there  will  bt 
can  be  no  taricty  oT  Maaoni  linular  to  what  tirenty-aeren  limee  leaa  light  on  Ibia  pUmt 
wa  experience.  The  inelinilion  of  iti  iiia,  than  on  the  earth.  But  if  the  inlenailj  of 
however,  ia  atated  by  aome  aMronomera  to  be  the  light  be  increaaed  (7  reflect)'  n  linn  any 
86  degiHa,  Mj  minQtea ;  or  3  degreea,  S}  aubatancea  conoected  wilh  thia  planet.  <a  V 
minntea  from  the  perpendicular.  Tbi>  indi-  the  inhabitanta  have  the  pnpili  of  lliMr  eya 
nation  will  came  a  dight  variety  of  Kaaona  mach  krger  than  oora,  all  Iht  obierla  aroouit 
at  diSerent  perioda  of  the  planet'a  annual  re-  them  may  appear  wiA  even  greater  qriendoar 
lotntion,  but  not  nearlylo  the  aame  extent  than  on  the  earth.  The  li)Ui>wing  figwea  wS 
aa  in  Mm  or  the  earth.  If  the  aiia  of  Jopiter  ahow  to  the  eye  the  proportional  die  of  the 
were  aa  moeb  inclined  to  hit  ecliptic  aa  the  'aa  ei  aeen  from  jDjater  and  from  the  cai4k 
alia  of  the  earth,  hit  polar  regiona  would  re-  The  amall  circle  riiowa  Ote  coanpwaim  biBi 
main  in  darkoeai  for  neariy  tii  year*  with-  of  the  aolar  oib  at  teen  Irom  Jvptttr,  ui 
oqt  inlerminaon,  jott  ai  the  placet  aronnd  our  the  larger  drcle  ita  bulk  H  viewed  fron  At 
north  and  aontli  potet  are  deprived  of  the  Mrlh. 
light  of  tho  aun  for  one  lialf  of  the  year.  fig,  55. 

There  will  be  nearly  equal  day  and  night  in 
every  part  of  (he  anrTace  of  thia  planet;  but 
to  the  placn  near  the  equator  the  mn  will  ap- 
pear to  rise  to  a  hi^  elevation  above  the  hon> 
nm,  and  to  move  through  the  heavena  wilh 
gml  npidity,  while  near  the  polar  regioot  b« 
will  appear  to  more  comparatively  alow,  and 
to  dacribe  only  a  amall  aemicircle  above  die 
horizon.  Wa  are  not  to  imagine,  however, 
that  "everlaadog  winter"  prevailt  around  Ihe 
palca  of  tbia  planet,  aa  aome  have  aaaerted, 
becauae  Ihe  tun  never  risea  high  above  thoaa 

regiona,  and  the  aotar  rayi  fall  obliquely  opnn  Notbing  particniar  haa  been  aacertained  n- 
them ;  for  there  may  be  arrangementa  and  tpecting  an  atmotpken  mrroonding  thia  pla- 
compenaaliona,  of  wbich  we  are  ignorant,  to  act  Thougll  it  la  probable  that  it  haa  as 
produce  neatly  u  great  a  degree  of  light  and  appendage  aniwering  the  porpoae  of  an  alnie- 
heat  in  the  polar  aa  in  the  equatorial  regiona ;  aphere,  yet  it  maj  be  very  diSerent  in  ita  na- 
and  perhapi  the  brighl  belle  to  whidi  we  ture  and  propertiea  from  Ibat  which  aorrounda 
have  adverted  nny  he  ao  arranged  ai  to  con-  the  earth.  And  if  the  planet  be  anrroundrf 
tribate  to  Ibis  efli-rt  Nor  are  we  to  imagine  wilh  brighl  belta,  aa  we  have  nippoaed,  «  if 
that  there  ia  no  varUty  ofitenrry  in  Jupiter  Ihe  bright  parte  of  ita  <urlac«  ere  to  be  rtm^ 
beeasae  there  are  no  teaaone  timilar  to  onra.  dered  at  aometiung  analogous  lo  donda  ■» 
For  every  degree  of  latitude  from  the  equator  pended  in  a  body  of  air,  it  ia  evident  thttlht 
lo  the  potet  will  produce  a  diversity  of  aapecti  denier  parte  of  ita  almoapheie  never  can  to 
wdA  the  variation  of  the  belta,  whatever  may  perceived  by  us,  and  that  no  dinineta  or  ok- 
be  Oieir  arrangement,  and  of  what  tubitancea  acnrily  it  to  be  eipected  when  a  Sxed  itir 
•sever  they  may  eonnat,  will  produce  a  diver-  approachei  ila  disik.  Ilcnce  M.  Srhneltr, 
■i^irf'ecenery  in  the  firmament  of  Jupiter  lar  when  he  had  a  very  clear  and  distinrl  view  of 
greater,  and,  peAapa,  far  mora  magnificent   the  H«la  and  belta  when  Jnniter  euQeRd  to 
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•Uritotija  tr  fhe  maoD  on  die  Ttti  of  Afril,  and  intnaitiiig  b<>d;r  within  Ihs  fisAi  of  Am 

ITn,  could  ;«reeiTe  iiothiDg  dinnigiioot  the  planeUr;  (;Mem.   Viewed  in  oKuwctioo  wtt 

lAok  obaiAiuioiL  indicstin  of  a  refractiTe  iti   iiilaUite*    and  rings,  it  oom^Bbeada   k 

■KKan  iMBr  tba  lUT^n  of  the  planet  greater  qnantitj  of  miftce  than  eren  lb* 

Japiler    is  remaikable  on  •ccoont  of  hie  globe  of  Jufriler ;  and  iti  majeatic  riagt  caw 

£iiroidal  figttn.    This  figure  ii  otmooi  to  atitate  the  moat  nngular  uid  afttmialung  ph^ 

I  eje  when  liewing  the  planet  with  a  high  nomena  that  hate  jel  been  diacanend  wilhm 

nagnilyiiig  power.     Not  ia  thia  an  i^ilieal  il-  the  Mmita  of  our  lyiteDi.                             ' 

Imiiai ;  far  both  diuneten  bare  been  aeci>'  Ita  diMance  from  the  nm  ta  HS  miUioB* 

■ired  by  tlie  micrometar ;  and  the  of  milea,  which  ia  marl;  twice  the  dlilano* 

diameter  ■  found  la  be  in  propor-  of  Jupitei ;  and  d>e  drmmiereiice  of  its  oiUt 

tiM  to  die  polar  neailyaaloarteen  to  thirteen,  ia  5,695,000,000  of  milea;  to  moM  loai^ 

''    '  ''            '    '  I  il  more  than  6800  milea  which  a  canixHi  ball  woold  require  mon  Ihaa 

I  diameter.    Thia  obUle  1800  joan,  although  it  w«e  monng  600 

ngvm  B  ai.iimiJ  to  the  ■wiftDeai  of  Jnpitsr'a  milea   erery    lioni.     But    ■    ateam-caniafe, 

tDtatioD,  which  pmtaeae  a  centrifugal  force,  moTing  it  (be  rate  of  twenlj  milea  an  hovr, 

wbacli  baa  a  tcndeoey  to  make  the  equalorial  woold  require  abOTe  92,600  yean  to  complel* 

parta  man  protaberant  than  the  polar.    From  the  mme  nmnd.    When  nrueat  the  earth, 

rah-wlartona  Ibwaed  on  the  prindplf  of  pby-  Satnni  ia  81!  milliooaof  milea  dtatantiin  ii^ 

y,  it  H  fbnnd  that  the  proportion  tcrral  which  conld  not  be  traMiaed  by  a  ewr> 

I  really  the  degree  of  tri>lateneai  riage,  at  the  rate  now  rtated,  in  leai  than  MSS 

.  oad^  on  those  principles,  to  the  yean  ;  and  eTen  a  cannoa  ball,  moving  with 

a  of  this  pianet  and  the  lima  of  iu  tba  *eladty  abow  mentioned,  would  leqnitt 


«  wnatorialia 
lanua  ftHu  i 


A  though  hi 

Ita  1—1.  compared  wtoh  that  of  the  mn,  is  aa  peicetre  on  earth,  before  be  coold  reach  Am 

I  t0  1067 ;  compared  with  that  ol  the  earth,  middle  oilst  oT  the  plaoelsi7  ayaten,  or  Ona 

aa  SIS  to  1,  that  is,  Jupiter  could  weigh  312  fourth  of  iia  diameter,  it  would  icqwre  a  qiaaa 

globea  of  the  same  riie  and  denaity  aa  the  of  lime  &r  mora  than  ia  yet  alhilUd  to  tDorlal 

earth-     Ilie  eeeen/rictfyofilaoihitti  33,810,  existence,  and,  therefore,  all  hope  irf' personallj 


nilra ;  and  the  inefinoAon  of  the  orbit  to  exploring  the  oeleRial  le^ona  ia  complsta]^ 

Ae  edipdc  ia  about  one  detnee,  idnsleen  mi-  annihilited,  ao  loag  aa  we  are  invealed  with 

■otaa.     Iti  mean  apparmi  diamtter  is  thirty-  our  present  corporeal  vehiclea,  and   are  con- 

M^t  aeoonda,  and  tt>  greatest  diameter,  when  nected  wilh  thia  (errealiial  aboile. 

n  opfMHtioD  to  the  son,  ibrty-aeren  and  a  This  planet  revcdTes  around  the  sun  in  the 

half  aeconds.     Ila  mean  arc  of  retrogradation  apace  of  about  29}  years,  or  in  10,758  days, 

k  una  degreea,   fifty-four   minutes,   awl   ita  23  houra,  16  minutes,  34  Kconda,  which  ia  it* 

mean  dnratioa  about  1 2 1  days.    Thia  retro-  tidereaJ  revotution,  or  the  time  it  lalies  ia 

gradation,  or  moving  contrary  to  the  order  of  moving  from  a  certain  Gied  star  to  the  aanM 

(be  «gns,  commaneea  or  finishes  when  the  Btu  again.    Through  the  whole  of  its  circuit 

phnet  ia  not  mote  than  115  dagteea  from  the  it  moves  at  the  rate  of  2S,000  mdea  every 

•DO.     The    Ibllowmj  figure  exhiUlB  ■  view  hour.     The  period   of  its  rotatian  waa  for  a 

of  Jupiter  and  his  satHlitTT  aa  aeen  thrangfa  a  long  time  unknown.     About  a 


t  was  canjedured  by  ac 
it  was  aceompliabed  In  about  len  or  elcran 
Fu[-  SO.  hours.    It  wai  not,  however,  till  Bir  W.  Hef- 

achel  B]^ied  hia  poneiliil  leleacopes  to  Saturn 
that  ita  rotation  was  accurately  determined. 
By  oertain  dark  spots  which  he  patceived  on 
its  disk,  and  by  their  change  of  position,  Iw 
aacert^ind  that  the  dintual  rotation  is  per- 
formed in  ten  bnurs,  niteen  minuln,  and 
nineteen  aecooda.*  It  ia  remaikable  Ihtt  La 
Place,  fi^m  physicsl  coDnderatiana,  had  calcti- 
lated  the  rDtation  of  Satorn  to  be  nearly  dM 
nme  as  above  aisled,  before  Herachel  hid  d^ 


The  plaoat  SatUTD  may  be  consdaied  in 
ahaart  avin  leipeel  aa  the  moat  magnificent 
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._    ,  „     The  circumference  of  dow  of  Ute  ring  upon  Satoni,  be  peneind  ■ 

Salurn  beins  S48,000  miles,  Ibe  part*  about  brigbt,  naibrm,  and  bnad  bell,  wid  dose  (o  it 
the  equator  will  nrare  at  the  rate  of  S4,0O0  >  broad  at  daiter  belt,  diiided  by  tno  nanotr 
nule*  an  houi.  Ita  yrar  will  cmut  of  SG,1&0  white  atrealu,  ao  that  he  nw  Gie  belt^  thrae 
daja,  or  periodi  of  iti  dinmal  rotation.  of  which  were  dark  and  two  brii^t.    Tim 

FroportimofLiglitonSatiirTt^-TiuMfUr  da^  bell  bad  a  jrellaw  dngw.  These  betas 
net  biun^aboulSj  timea  fhrtbei  from  the  Bon  eoTer  a  larger  lone  of  the  dnk  oT  (he  planet 
than  the  earth,  it  will  recaive  odI;  (he  oat  than  the  belta  of  Jnpiter  occupy  npoD  hii  ma^ 
nmctUih  of  the  li^l  which  we  receiTe  ;  for  bee.  With  a  nngiu^ing  power  of  300  tiioe* 
dM  aqoaie  of  9J  ia  equal  to  90}.  Thii  quan-  I  have  aoBieliiiiea  aMD  tate  duiiiah  belt  on  th* 
titf  of  light,  lioweier,  ia  equal  to  the  light  bod;  ti  Satani ;  but  it  wai  much  binler  than 
which  would  bs  raflected  ftom  a  IboDnod  full  thoaa  of  Jupiter.  It  doea  uot  appear  that  Ibeaa 
naom  iBch  ai  oun ;  and  there  can  be  liule  belli  vary  cr  ibift  their  position*,  a*  the  beUs 
doobt  that  the  being*  llial  leaide  in  tfai*  [danet  of  Jupiter  an  fauml  to  do ;  the  daik  onea  aia 
have  their  organ*  of  rision  ao  ooaHrucIed  a*  mnch  bintal  than  those  of  Jupilar,  and,tlte»- 
lo  be  perfeetlj  adapted  to  the  qnanti^  of  light  tart,  it  ia  moat  probable  llial  the;  are  perma> 
tlM7  recei** ;  and,  by  aucb  an  adaptation,  all  nent  portiona  of  Ihe  globe  of  SbOiri,  wfakh 
the  ohjecl*  around  tbem  maj  appear  ae  q>len-  indicate  a  diveraitj  (rf  (ui&ce  and  conSgura. 
didljr  enlighleitad,  and  their  coloun  a*  vivid  aa  lion  either  of  land  ot  water,  or  of  aome  othei 
tbaj  do  on  the  globe  oo  which  we  live.  The  ap-  aubaUncea  wilh  which  we  an  onacqaainted. 
paniitdianMitoioflhesnn,aaiaan&om8HtDm,  When  Ihii  planet  ia  viewed  with  a  good  tde- 
M  three  minnlea,  twentj-two  aeconda  ;  but  hi*  aoope,  it  appear*,  like  Jupiler,  to  be  of  a  ^iba- 
naan  apparent  diameter,  a*  aeen  from  the  roidal  figure,  or  ■omewhal  a]q>raachiiig  to  ii 
earth,  i*  equal  lo  tturlj-two  miunlea,  three  ae-  The  proportioa  of  ita  polar  la  it*  equatorial 
eonds.  Thi*  proportion  of  aiia  in  wtkich  the  diamstat  ii  ai  3S  to  3fi,  ei  neail;  a*  II  to 
Nn  af^iear*  6om  the  earth  and  from  Satam  ia  13  ;  *o  that  the  polar  diametar  i*  nion  Ihan 
nptHcnted  in  the  following  figure,  in  which  S,700  milei  ahorter  than  tbo  equatorial,  whidi 
die  amall  drala  repreaenta  the  aiie  of  the  aun  ia  a  greater  diflnence  than  that  of  the  two  dl- 
•a  Been  from  Satam.  anwten  of  Japiler.    SatiUB  waa  genacalljr 

omaidBred,  till  lately,  aa  a  regular  nheroid  ; 
Fig>  07.  bnl  on  the  13lh  oT  April,  1805,  ^  W.  Hef 

Bchel  WB*  itruck  with  a  very  lingular  ^pear- 
aiKO    when   viewing    the    planet.      "  ITw 
flallening  of  the  p(dM  did  not  mteai  to  begin 
till  near  a  very  high  laliUide,  eo  that  the  real 
figure  ^  the  ^anet  resembled  a  aqaare,  or 
lather  a  paraUelognun,  with  the  four  cometa 
rounded  off  deeply,  but  not  ao  much  aa  to 
bring  it  to  a  ^dMroid."  It  ii  probable  tbai  the 
aelimi  of  the  ring  or  it*  attractive  power  ia 
the  cauae  of  the  great  protuberance  which  it 
found  abont  the  equatorial  regions  of  SatoriL 
Mi^mluSt  and  Extent   of  Surfaa  on 
'Sifuni.— Tbia  [danet  ia  about  79,000  inilea 
'  1  diameter,  and  nearly  a  thouaand  tinw 
'i.    Ite  surface  eontwoa 
.       .    10,000  of  aquarfr  mib^ 
from  the  earth  praranla  ua  from  obaerving  it*   and,  consequently,  at  the  rate  of  280  inbabil- 
Burfaee  so  minutely  aa  that  of  Jupiter.     Cer-   aotato*  square  mils,  it  would  contain  a  popo- 
lain  duiiy  apota,  however,  have  of  late  year*   lation  of  6,488,000,000,000,  or  about  fit* 
been  accaaianaUj'  aeeu  on  ita  inr&ce,  when   billions  and  a  half,  whith  i*  six   thousand 
very  powerful  teles(»pea  wen  applied,  and  by    eight  hundred    and  aity  time*  the  present 
the  motion  of  these  its  diurnal  rotation  waa  d«-   namber  of  inhabitants  on  our  globe ;  so  that 
termincd.    Bolt*  aomewbat  aimilar  to  those  of  (hia  globe,  which  appear*  only  like  a  dim 
Jupiler  have   likewiie  been  seen.     Huygen*,    apeck   on   our  nocturnal  aky,   may  be  eon- 
more  than    ISO  yean  ago,  atates  that  he  had    aiJered  at  equal  to  aix  thousand  wortda  liks 
perceived  live  belte  on  Saturn  which  were    oun;  and  lince  auch  a  nobis  apparatua  of 
Dearly  paiallel   to  the  equilw.     Sir  W.  Her-    rings  and  moons  is  provided  for  the  acconuuo- 
•chel,  in  his  numerous  obaervationa.  also  ob-    dallon  and  rontemplation  of  intHligenl  brings 

•erved  several  belta,  which  in  general,    were    we  caDnot  donbt  that  it  '  "* 
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tm  ^tannnd  iuoBm  ten  thoimnds  of  0eiiflitive  placed  on  their  snifiiees  gniTitatee  to  fhem  b 

and  ntional  inhabitants ;  and  that  the  toenes  in  proportion  to  their  maaaes  dinded  by  the 

and  tramactione  connected  with  that  distant  tquare*  of  their  dutmeters.    If  Mercniy  wera 

world  may  fiur  iurpaaa  in  grandeur  whatever  as  large  aa  the  earth,  an  inhabitant  of  our 

has  oocuned  oo  the  theatre  of  oar  globe.  globe  placed  on  the  8urfiu»  of  that  planet 

Density  ofSaium^ — ^The  density  of  Satom  would  feel  himself  **  pulled  to  the  gmund"  aa 

compared  with  that  of  the  earth  is  neatly  as  if  he  were  placed  on  a  similar  baJJ  of  lead,  and 

one  to  nine ;  compared  with  that  of  water,  it  hii  weight,  of  course,  would  be  Increased ;  but, 

is  less  than  one-half;  so  that  the  mean  density  as  matters  now  stand,  the  gravitation  on  Mer« 

of  this  planet  cannot  he  much  more  than  the  cary  Is  only  a  small  fiaction  greater  than  on 

density  of  coik;  and,  consequently,  the  globe  the  sur&ce  of  the  earth;  so  Uiat,  in  this  re- 

of  Satnm,  were  it  placed  in  an  immense  spect,  ''a  native  of  earth,"  and  particularly 

ocean,  would  swim  on  the  surfiice  as  a  piece  an  inhabitant  of  Greenland,  might  walk  with 

of  cork  or  light  wood  swims  in  a  basin  of  nearly  as  much  ease  on  the  planet  Mereory 

water.    There  is  none  of  the  planets,  so  ikr  as  under  our  equator.    The  same  considera* 

aa  we  know,  whose  density  is  so  small  as  that  tions  show  the  absurdity  of  what  is  stated  in 

of  Saturn,  or  less  than  the  densi^  of  water,  relation  to  Satom ;  for  that  phmet  is  ten  times 

We  are  not  ta  imagine,  however,  that  the  the  diameter  of  the  earth;  and  though  its 

materials  which  compose  the  sui&ce  of  Saturn  density  is  nearly  as  small  as  that  of  cork,  yet 

are  as  light  as  rtork,  or  similar  snbstances;  for  its  immense  bulk  renders  the  force  of  gravity 

any  thing  we  know  to  the  contrary,  they  may  at  its  surfoce  somewhat  greater  than  even  on 

be  as  denae  as  the  rocks  and  mould  which  the  earth,  and  almost  as  great  as  on  the  sur- 

comiNMe  the  crust  of  our  globe.    We  have  fiuse  of  Mercury.    A  body  which  weighs  one 

only  to  suppose  that  the  globe  of  Saturn  Is  pound  on  the  surface  of  the  earth  would  weigh 

hollow,  or  merely  filled  with  some  elastic  fluid,  one  pound  and  four  drachms  if  removed  to  the 

and  thai  the  solid  parts  of  its  exterior  crust  surface  of  Satom ;  so  that  a  person,  instead  of 

form  a  shell  of  a  hundred  or  two  hundred  heinpr  able  to  **  leap  sixty  feet  high"  from  the 

milee  in  thickness.    It  b  true,  indeed,  that  surface  of  thb  pbnet,  would  be  unable  to  leap 

the  density  of  our  globe  increases  from  its  quite  so  high  as  he  can  do  on  the  earth.    In 

atniace  downward,  perhaps  even  to  the  centre,  ^ort,  there  b  not  a  planet  in  the  solar  system. 

But  we  have  no  reason  to  suppose  that  thb  b  with  the  exception  of  Jupiter,  on  which  an 

the  case  with  all  the  other  planets;  on  the  inhabitant  of  the  earth  might  not  move  about 

contrary,  it  b  most  probable  that  it  b  exactly  as  easily,  in  respect  to  gravitating  power,  as 

the  reverse  in  the  case  of  Satom ;  for  if  the  he  does  on  the  terrsqueoas  globe ;  and  even 

materiab  which  compose  that  planet  wer9  to  on  JopitCi  he  would  experience  little  more 

increase  in  density  towards  the  centre,  the  than  double  the  weight  he  now  feels.    On 

substances  on  its  surfiice  would  have  little  some  of  the  other  planets,  such  as  Mars  and 

more  dennty  or  solidity  than  that  of  a  doud  Juno,  he  woukl  foel  somewhat  lighter  than  he 

suspended  in  the  atmosphere.    And  we  know  now  does,  but  not  nearly  so  much  as  would 

that,  in  all  the  works  of  the  Creator,  variety  enable  him  to  leap  to  such  a  height  as  above 

b  one  grand  characteristic  of  hb  plans,  even  stated.     On   the   same   principle,  whic^  b 

where  the  same  general  objects  are  intended  taken  for  granted  in  the  above  quotation,  we 

to  be  acoompliabed,  and  the  same  general  might  suppose  that  a  person  would  feel  much 

bws  are  in  operation.  lighter  were  he  placed  on  the  surface  of  the 

From  want  of  correct  vbws  on  thb  subject,  sun,  because  the  density  of  that  luminary  b 

several  foolish  and  erroneous  notions  have  little  more  than  the  density  of  water;  whereas^ 

been  entertained  and  drcubted.    In  a  late  in  consequence  of  hb  immense  size,  the  gravi- 

number  of  a  popular  and  extensively  circu-  tating  power  would  be  tufenty-^even  timea 

lated  journal,  when  treating  of  *'  Planetary  greater  than  at  the  smfoce  of  our  globe.  For, 

Anrangements,"  it  b  stated,  that  "while  on  aocordmg  to  the  calculations  of  La  Place,  a 

Mercury  a  native  of  earth  would  acarcely  be  body  which,  at  the  earth's  equator,  weighs  one 

able  to  drag  one  foot  after  another  for  the  pound,  if  transported  to  the  surface  of  the  sun 

■trong  power  pulling  him  to  the  ground,  he  would  weigh  about  twenty-seven  and  a  half 

eould.  on  the  planet  Saturn,  leap  sixty  fiset  pounds;  from  which  it  foUows,  that  there  a 

high  as  eeaUy  as  he  could  here  leap  a  yard.''  heavy  body  would  descend  about  four  hundred 

Niiw  both  thMe  positions  are  quite  enroneons ;  and  twenty-five  foet  in  the  first  second  of  time ; 

foi  although  the  density  of  Mercury  b  about  consequently,  were  a  man  who  weighs  two 

double  the  denaty  of  the  earth,  and  nearly  hundred  pounds  to  be  placed  on  the  sun,  he 

that  of  bad,  yet  the  bulk  of  the  two  planets  b  would  be  pressed  down  to  its  surftoe  wi^  a 

very  different,  the  dbmeter  of  the  euth  being  force  equal  to  five  thousand  five  hundred 

nearly  8000  miles,  whib  that  of  Mercury  b  pounds,  or  nearly  two  tons  and  a  half,  whidk 

«dy  3200,  and  the  force  with  which  a  body  would  fix  him  to  the  sur&oe  without  power 
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if  ma6aa.     80  Out  wlutovvr  bnnga  iimj  It  wm  nipntod  by  itniiiBini  not*  fta 

inhtbit  thai  ^obe,  it  n  not  fitted  fbr  ths  a  ecnlui?  i^  Hut  the  ring  </  Satani  m 

nadMto*  of  mta  in  bU  praant  MtM  of  doable,  ot  di<iJed  into  two  caicanlnc  ringti 

MfUiintioo.  Canni  npfMud  it  probable  that  thn  wm  lb 

TheaMn/na^aTBatatn'acirtiitiiO.OOO^  can.    Mr.  Pound,  in  the  mccoml  oltuM  A- 

MO  of  miU^  wbieh  ia  about  thg  1-37  part  of  nrvaliona  oo  Satuia  in  1738,  bj  man  of 

the  diaoular  of  tba  orbiL    Ila  indiDalion  to  Hadtej'a  Dew  TefloctiDg  laleacope,  italia  Ibil 

tha  ediplic  is  S°  18^.   Ita  apparent  dUnteter,  willi  tliia  uutniment  be  could  plainlj  peniin 

•a  aeeo  froin  tba  earth,  ia  nmntaen  minalai^  "  Ue  blaek  Utl  in  Satum't  ring,"  and  gini 

•U  aaoonda ;  and  ila  nwam  dailj  motiMi,  two  an  engraiinf  of  tba  planet  and  ring  widi  Ibii 

MioDtaa  of  a  degree.  daikatripe  diMiadlj  marfced,  u  in  the  nudsi 
Tiewa  of  Baton].'    Mr.  Uadley  likewiie  itileit 

'""■"'  Ihat,iitlhe7sarl732,withthe«awteleaix)m 

Bwidai  the  appoanocaa  abava  deacribad,  be  obaened  ihe  daik  Una  on  the  ring  of  Satan 

dlia  pUnet  i*  Midrcled  with  a  double  ring,  parallel  to  ili  drcumferenee,  which  wai  c)nt1|f 

a»B(irtlie  moat  aalDiuihiiifphBDOiDeiia  which  TiableDathearua,OTextretDitJeiBftbaellipae 

hara  yet  baeo  diiwefed  in  th«  haanni^  and  figure  in  which  the  ring  i^pean,  bat  that  hi 

wUeh,  tbanbra,  laqnire*  a  MfiaiBlu  and  par-  ma  aeren]  timea  bUb  to  trace  it  <]aile  round; 

ttsBlar  dnaripliaii.  puticnlarlj  in  Maj,  1733.  he  ooold  diKen  il 

TbeflMiiidinduaJwhopenei*edaglimpaa  without  the  northern  hmb  of  Salam,  in  Hut 

«f  8Mani'*  ring  wm  Oalitoo,  non  after  the  part  of  the  ring  that  appeared  bafond  Ibi 

iBMOIioa  cf  the  laiawope.    He  tfaoo^t  he  globe  of  the  plaiKt,  and  oould  potein  that 

■aw  that  ptanet  appeal  like  two  amaller  globea  the  globe  of  8uum  reBedi  lew  li^  Ifau  lb* 

on  ewh  ado  i^  a  larger  globe;  01,  aa  he  ax-  inner  part  1^  the  liog.    It  wa*  not,  bomKf, 

ptiMiid  it,  that  "Saturn  wai  in  the  ahape  cf  till  Kr  W.  Heradiel  began  to  make  ob«m- 

•n  ofiTe."    In  the  jear  1610  be  pabUabed  hie  liona  on  Ihia  planet  with  hia  powerfdl  Ids- 

diacoTery  in  a  Lattn  aenlence,  the  meaning  [^  acopea  that  8uum  wai  recogntKd  ai  bong 

whioh  waa,  that  ha  had  aeea  Saturn  appear  inrested  with  two  caacenliic  ringi.    The  U- 


la  period, 
to  ^ipear  again  in  hia  triple  ioim  aa  bafiire. 

Thia  deception  wu  owing  to  Ibe  want  of    uunoga  ua  leiaaoapa  in  inu ; 
magnifying  power  in  the  leleacc^  uaed  by                                      w;      no 
Oaliho ;  for  the  fint  tele«!opa  conatmcted  1^                                 ">-  ^ 
(Ua  aMranamot  ntagnified  the  diametan  of  ob- 
jaetaoolythtaatimeBihiaaeooDdimpraiedt^ 
Bcape  magnified  only  aight  ttmce ;  and  the  beat 
taUacopa  which,  at  diet  time,  be  found  himodf 
capable  of  eotutmeting,  magnified  little  mora 
than  Ihiriy  limai  and  with  Ibii  teleacope  ha 
made  moil  of  hia  diaeoTeriea.  But  a  teleaeoo* 
ef  thii  power  i*  not  aufficisnt  to  abow  tM 
opening  or  dark  apace  between  the  ring  and 
Botoni  on  oadi  aide  of  the  planet ;  and  at  the 
IMM  whan  it  appeared  dinaled  ef  ita  two 
i^ip«adagea,  the  thin  and  darfe  edge  of  (be 
nag  mnit  have  bean  in  a  line  between  bto 
eye  and  the  body  of  eatnm,  which  phenome- 
non  happena  once  tmij  fifteen  yean.    AhoBt 
firty  yaan  after  thia  period  the  celebratad 
BuygenagreaUyimproTedthaaitof grinding    .  *»  fidtowing  an  tha  dimoirfou  da* 
•■    ■     •                                teleoeopa  of  hia   rmfta,  aa  deteimined  by  the  obMmtiou  <• 
.1  '    1     .«         air  \tr    TT-....k.i    — u:-L l -^ 


own  moitniction,  twelve  bet  long,  and  after-    ^'^  ^-  Hencbel,  which  era  here  e 
ward  with  another  of  twen^-lhree  feat,  which   ■"    "^    neaieat   ronnd    nmaben.     uui— • 
magnified  ab)ecl«  one  hirod««d  timea.  be  dia-   dtameler  of  the  cxttrior  ring,  a  d.  S«.9« 


in  1859  ba  pabKriMd  hii  'Sj/»lema  Saltir-    tat  Jatj,  1^*3;  ^i^ihiU  mat  Cnj-i 

itfum,"  In  which  he  f       "  — 1  .1  »  lu 

•Uitai 


ROTATION  or  SATURira  RINGa  8I 

wliicli  u  nesriy  twenty-az  times  the  iwift  rotation  axmmd  Satam  in  its  own  pboa, 

dhnwuer  ci  the  earth.    Iniide  diameter  of  which  it  accompliihea  in  ahoat  ten  houn  and 

lais  ring,  190;MMl  milea;  hreadth  of  the  daifc  a  haK    Thia  ia  rmf  nearly  the  periodie  thne 

^oce  hetwcen  the  two  rings,  S839  miles,  which  a  satellite  would  taike  in  revoWing  at 

which  ia  700  milea  more  than  the  diameter  the  same  distance  from  the  centre  of  Satom. 

of  our  moon,  ao  that  a  body  as  large  as  the  This  rotation  was  detected  by  observing  that 

moon  would  have  room  to  move  between  the  aome  poitions  of  the  ring  were  a  little  lesi 

linga;     Outside  diameter  of  the  interior  rmg  bright  than  otherB.    8ir  W.  Herschel,  when 

&,  184,400,  and  the  inside  dismeter,  146,800  examining  the  plane  of  the  ring  with  a  powev- 

milea.     Breadth  of  the  exterior  ring,  7200  fill  teleacope,  peroeiyed  near  the  extremity  of 

miles ;  breadth  of  the  interior  20,000  ndles,  or  its  arms  or  ania  several  ludd  or  protuberant 

S}  tinkea  the  diameter  of  the  earth ;  so  tfiat  points,  which  seemed  to  adhere  to  the  ring^ 

the  interior  ring  is  neariy  three  times  broader  At  first  he  imagined  them  to  be  satellites,  but 

Ihan  the  exterior.    The  MtcAncw  of  the  rings  aifterwaid  fonnd,  upon  careAil  examination, 

has  not  yet  been  accurately  determined.    &tr  that  none  of  the  satellites  could  exhibit  sneh 

John  Herschel  supposes  that  it  does  not  ex-  -an  appearance,  and  therefore  concluded  that 

oeed  a  hundred  mUet,    **  8o  very  thin  is  the  these  points  adhcned  to  the  ring,  and  that  dm 

ling,"  says  Sir  John,*' that  it  is  quite  invisible,  ^reflation  in  their  position  arose  fromarota- 

wfaen  its  edge  is  directly  turned  to  the  earth,  tion  of  the  ring  round  its  axis  in  the  period 

to  any  bat  telescopea  of  extraordinary  power."  above  stated.    The  circumferenoe  of  the  ez- 

On  the  19th  of  April,  1833,  "the  disappear-  terior  ring  being  643,660  miles,  every  ponst 

snoe  of  the  rings  waa  complete  when  oboerved  of  its  outer  surftioe  moves  vrith  a  velocity  of 

with  m  reflector  eighteen  indies  in  aperture  more  than  m  Ihooaand  mUes  every  minute, 

and  twenty  feet  in  local  length.*    The  breadth  or  seventeen  miles  during  one  beat  of  the 

of  the  two  rings,  including  the  dark  space  be-  dock.    It  is  highly  probable  that  this  rapid 

tween  them,  is  very  neariy  equal  to  the  dark  rotation  of  the  ring  is  one  of  the  priiid- 

spooe  whidi  interrenes  between  the  gldie  of  pal  causes,  under  ^  arrangements  of  the 

8atam  and  the  inside  of  the  interior  ring.   It  Creator,  of  stMtoimn^  the  ring,  and  prevent- 

•ppears  to  have  been  lately  aacertained  that  ing  it  from  collapsing  and  tailing  down  upoft 

this  doable  ring  b  not  exactly  circular,  but  the  planet    This  doable  ring  is  evidently  a 

eccentric.     This  seems  to  have  been  first  ob-  BoKd  compact  substance,  and  not  a  mere  cload 

aerved  by  M.  Schwalz,  of  Deanu,  in  1828.  or  shining  fluid ;  for  it  casts  a  deep  shadow 

He  informed  M.  Harding,  of  it,  who  thought  upon  diflerent  rpgions  of  the  planet,  which  is 

he  saw  the  same  thing;  M.  Harding  informed  plunly  perceived  by  good  telescopes.    Be- 

Profereor  Schnmacher,  who  applied  to  M.  sides,  were  it  not  a  solid  arch,  its  centriAigal 

8truve  to  settle  the  question  by  means  of  the  foree,  caused  by  its  npid  rotation,  would  soon 

nperb  micrometer  attached  to  his  great  tele-  dissipate  all  its  parts,  and  scatter  them  iiythe 

■eope.     M.  Struve   measured   the  distance  surrounding  spaces.    It  is  not  yet  ascertained 

between  the  ring  and  the  body  of  the  planet  whether  both  the  rings  have  the  same  period 

en  ^e  diftrent  days,  and  asoertsined  that  of  rotation.    This  magidfioent  appendage  to 

Sahrni's  ring  is  rtaUy  eeeentrie,  and,,  con-  tiie  globe  of  Saturn  is  about  30,000  miles  dis- 

seqnently,  that  the  centre  of  the  planet  does  tant  from  Ihe  suriaoe  of  the  planet,  so  that 

notcomcide  with  the  centre  of  the  ring ;  but  four  globes  neariy  as  large  as  the  earth  oould 

that  the  centre  of  gravis  of  the  rings  oscil-  be  interposed  between  them ;  it  keeps  always 

Istas  round  that  of  the   body  of  Saturn,  die  same  position  with  respect  to  the  planet; 

^foeribing  a  very  minute  orbit.    This  is  con-  is  incessantly  moving  around  it;  and  is  car- 

■litced  as  of  the  utmost  importance  to  the  ried  along  with  the  jJanet  in  its  revolutian 

dMUy  of  the  system  of  the  rings,  in  pre-  round  the  sun. 

^euUng  them  from  being  shifted  from  their       The  sur&ce  of  the  double  ring  does  not 

•  eqoihbrium  by  any  external  force,  such  as  seem  to  be  exactly  plane.    One  of  the  ansnf 

Am  attraction  of  the  satellites,  which  might  sometimes  disappears  and  presents  its  dark 

^odsnger  their  falling  upon  the  pbnet    That  edge,  while  the  other  ansa  continues  to  ap- 

this  double  rimg  really  consists  of  two  con-  pear,  and  exhibits  a  part  of  ita  plane  surface. 

nntrie  rings,  was  demonstrated,  says .  Pro- 

fciwr  Robinson,  -  by  a  star  having  been'  seea  ,  ♦  '^  ^!^  ^  «^«  '»»t  ^^a\*J^  Ailt^J^r  5S* 

ArM.«i.  .US*        I  u  4  *!.       n  lonsesl  sxf*.  rearhing  beyond  4ne  di»K  of  the 

arojigh  the  mterval  between  them."  pi^Jet,  are  called  ihe  ««««   Aii»a  .Ignlfli-*  a  kamiu, 

Tms  double  ring  is  now  found  to  have  a  which  name  was  given  when  telescopea  were  ao 

imperfect  as  to  represent  Haturn  ai  a  f  lobe  w)\li 

•  Sir  John  Herschel  states  the  dinien»lons  of  twotroall  knobs  on  each  side.    The  i»ame  name  Is 

•we  rinp  nn  a  tomewhat  lower  acale  than  what  still  cnntlnned,  thonsh  It  Is  somewhat  linnroper. 

Mi  fcihcr  determined.    He  says  that  I  hey  were  «ow  that  the  tme  shape  of  this  appendage  Is 

wteelaied  from  Professor  Strave's  micrometrlcal  known.    Ftlll  the  teneral  sppearance  of  ffatnra Is 

•ssasret ;  bai  s^mlts  that  some  of  the  dimensions  somewhat  like  a  globe,  with  an  ansa  or  handle  on 

' ««  ps«baps  too  saiall.  —^^  •**••  ^^ 
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On  the  9tih  of  October,  1714,  the  anas  ap-  rings  contain  the  nine  extent  of  nrftoe^ 

peared  twice  as  short  as  usnal,  and  the  eastern  whole  area  comprehended  in  these  rings  will 

one  much  longer  than  the  western.    On  the  amoont   to  28,850,365,236,  or  more  than 

first  of  the  same  month,  the  largest  ansa  was  twenty-eight  thousand  eight    hundred   mi^ 

on  the  east  side ;  on  the  12th,  the  largest  ansa  lions  of  square   miles.     This  ^aantity  of 

was  on  the  west  aide  of  8aturn*s  disk;*  surface  is  equal  to  146  times  the  number 

which  led  the  obseiTers,  even  at  that  period,  of  square  iniles  in  the  terraqueous  globe, 

to  conclude  that  the  ring  had  a  rotation  round  and  is  mora  than  588  times  the  area  of  all 

the  planet    On  the  Uth  of  January,  1774»  the  habitable  portions  oft  the  earth.     Were 

M.  Messier  observed  both  the  anss  completely  we  to  suppose  these  rings  inhaMted  (which  ie 

detached  from  the  planet,  and  the  eastern  one  not  at>aU  improbable,)  they  could  accommodate 

«arger  than  the  other.    In  1774,  Sir  W.  Her^  a  population,  according  to  the  rate  formerly 

ichel  likewise  observed  Saturn  withasin^^e  stated,  of  8,078,102,266,080,  or  more  than 

ansa.    From  these  observations,  it  has  been  eight  billiom,  which  is  equal  to  more  tfian 

oonduded  that  there  are  irregularities  on  the  ten  thousand  times  the  present  populatioii 

•urfiioe  of  the  ring,  analogous,  perhaps,  to  of  oar  globe ;  so  that  these  rings,  in  referanoe 

mountains  and  vales  of  vast  extent;  and  that  to  the  space  they  contain,  may  be  consideiedl, 

tiie  occasional  disappearance  of  the  ansa  may  in  one  point  of  view,  as  equal  to  ten  thonwuid 

possibly  arise  from  a  curvature  in  its  sur&oe.  worlds. 

Sir  W.  Heischel  was  of  opinion  that  ihisedge  Were  we  to  take  into  oonsidentioa  the 
of  the  exterior  ring  is  not  flat,  but  of  a  spherip  thiekneu  of  the  rings,  we  should  find  a  very 
cal,  or  rather  spheroidal  form.  considerable  addition  to  the  area  above  stated. 
Dimensiofu  of  StU%im*9  /2w^.— It  is  difii-  Supposing,  according  to  Sir  J.  Herschera  eati- 
cult  for  the  mind  to  form  an  adequate  ooncep-  mate,  that  they  are  only  one  hundred  nuke 
tion  of  the  Aiagnitude,  the  mechanism,  and  thick,  the  area  of  the  exterior  circumference 
the  magnificence  of  these  wonderful  rings,  of  the  edge  of  the  outer  ring  will  be  64^365^ 
which  form  one  of  the  most  astonishing  oIh  700  miles;  and  that  of  the  interior  edge,  69,* 
jecti  that  the  universe  displays.  In  order  to  777,100.  The  exterior  edge  of  the  inner 
appreciate,  in  some  measure,  the  immense  sure  ring  will  contain  an  area  of  57,954,200  square 
of  these  rings,  it  may  be  proper  to  attend  to  miles,  and  the  interior  edge  45,980,000 ;  in 
the  following  statements :  Suppoee  a  person  all,  228,077,000  square  miles,  which  is  thirty* 
to  travel  round  the  outer  edge  of  the  exterior  one  nations  of  square  miles  more  than  the 
ring,  and  to  continue  hm  journey  without  in-  whole  area  of  our  globe, 
termission  at  the  rate  of  twenty-five  miles  These  rings,  therefore,  exhibit  a  strikiQg 
every  day,  it  would  require  more  than  seventy  idea  of  the  power  of  the  Creator,  and  of  the 
years  before  he  could  finiih  his  tour  round  grandeur  and  magnificence  of  his  plans  and 
thu^  immense  celestial  arch.  The  interior  operations.  They  likewise  display  the  depths 
boundary  of  the  inner  ring  incloses  a  space  of  his  wisdom  and  intelligence ;  for  they  are 
which  would  be  sufficient  to  contain  vrithin  it  so  adjusted,  both  in  respect  to  their  positian 
three  hundred  and  forty  globes  as  large  as  the  around  the  body  of  the  planet  and  to  the  de- 
earth  ;  and  the  outer  ring  could  inclose  within  gree  of  motion  impressed  upon  them,  as  to 
ite  inner  droumference  five  hundred  and  se-  prevent  both  their  falling  in  on  the  planet  and 
▼enty-five  globes  of  the  same  magnitude,  sup-  their  flying  ofi*  fit>m  it  through  the  diirtant  re- 
posing every  portion  of  the  inclosed  area  to  gions  of  space.  We  have  already  stated  that 
Be  filled.  This  outer  ring  would  likewise  in*  the  rings  are  not  exactly  concentric  with  the 
close  a  globe  containing  2,829,580,622,048^  body  of  the  planet  Now,  it  is  dmnonstrabk^ 
315,  or  more  than  two  thousand  eight  hundred  from  physical  considentions,  that  were  they 
hilUons  of  cubical  miles,  which  globe  would  mathematically  perfect  in  their  drenlar  form, 
be  equal  to  more  than  ten  thousand  ei^ht  and  exactly  concentric  with  the  planet,  ''they 
hundred  globes  of  the  size  of  the  earth.  In  would  form  a  system  in  a  state  of  unstaMc 
regard  to  the  quantity  of  surfaee  contained  equilibrium,  which  the  slightest  external 
in  these  rings,  the  one  side  of  the  outer  ring  power,"  such  as  the  attraction  of  the  satellites, 
eontains  an  area  of  4,529,401300,  or  more  "might  completely  subvert,  by  precipitating 
than  four  thousand  five  hundred  millions  of  them  unbroken  on  the  surfoce  of  the  planet." 
square  miles.  The  one  side  of  the  inner  For  physical  laws  must  be  considered  as  ope- 
ring  contains  9,895,780,818,  or  nearly  ten  rating  in  the  system  of  Saturn  as  well  as  ia 
thousand  millions  of  square  miles.  The  two  the  earth  and  moon,  and  the  other  planets* 
rings,  therefore,  contain  on  one  side  above  and  every  minute  drcumstai^oe  must  be  ad- 
fourteen  thousand  four  hundred  millions  of  justed  so  as  to  correspond  with  these  laws, 
•qitara  miles ;  and  as  the  other  sides  of  the  **  The  observed  oscillation,"  says  Sir  J.  Her* 

•  Memoln  of  the  Royal  Academy  of  Sciences  ^}^^}*  "  of  the  centres  of  the  rings  about  ^ 

for  1715.  of  the  planet  is,  m  itself,  the  evidence  of  a 
(428) 
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peipetoal'  oonlest  between  oonserraliTB  and  decays,  and  it  appean  like  a  doodj  iidi 

deatmctive  powera,  boCli  extremelj  feeble,  bnt  thronghont  the  day.    The  following  ciiciuiH 

■0  anlagoiiixuig  one  another  as  to  preTent  the  stances  will  add  to  the  interest  of  this  aston- 

htter  torn  ever  acquiring  an  nnoontrollable  ishing  spectacle :  1.  The  rapid  tnotitm  of  the 

isoeadencj  and  rashing  to  a  catasfarnphe."  rings,  which  will  appear  to  more  from  the 

"The  smaJlest  difEerenee  of  velocity  between  eastern  horizon  to  the  zenith  in  two  hours  and 

the  body  and  rings  most  in&lfibly  precipitate  a  hal£   2.  The  tUvernty  of  surface  which  the 

Che  latter  on  the  former,  never  more  to  sepa-  rings  will  exhibit ;  for  tf  we  can  trace  inequa- 

rate;  consequently,  dther  their  motions  in  Hties  upon  these  rings  by  the  telescope  at  the 

tiieir  common  oibit  round  the  sun  must  have  distance  of  more  than  800,000,000  of  milea^ 

been  adjusted  to  each  odier  by  an  external  much  more  must  the  inhabituits  of  Saturn 

power  with  the  minutest  predsbn,  or  the  peroeiTe  all  the  variety  with  which  they  are 

ring*  must  have  been  Ibrmed  about  the  planet  adorned  when  they  are  placed  so  near  them 

while  subject  to  their  common  orbitual  mo-  as  the  one  eighth  part  of  the  distance  of  our 

tion  and  under  the  foil  fiee  influence  of  all  moon.    Every  two  or  three  minutes,  tbere- 

the  acting  fotees."    Here,  then,  we  have  an  fore,  a  new  portion  of  the  scenery  of  the  rings 

evident  proof  of  the  consummate  wisdom  of  will  make  its  appearance  in  the  horizon  with 

the  almighty  Contriver  in  so  nicely  adjusting  all  their  diversified  objects ;  and  if  these  rings 

every  thing  in  respect  to  number,  weight,  po-  be  inhabited,  the  various  scenes  and  operations 

sition,  and  motion,  as  to  preserve  in  undevlat-  connected  with  their  population  might  be  dis- 

ing  stability  and  permanency  this  wonderful  tinguished  from  the  surfrtce  of  Saturn  with 

system  of  Saturn ;  and  we  have  palpable  evi-  such  eyes  as  ours,  aided  by  our  most  powerful 

dence  that  every  Uiing  conducive  to  this  end  telescppes.    3.  The  motion  of  the  shadow  of 

has  been  aooompliahed,  from  the  fact  that  no  the  globe  of  Saturn  in  a  direction  contrary  to 

sensible  deviation  has  been  observed  in  this  the  motion  of  the  rings,  which  riiadow  wiU 

system  for  more  than  220  years,  or  nnce  the  occupy  a  space  of  many  thousand  miles  upon 

ring  was  discovered;  nor,  in  aU  probabiKty,  the  rings,  will  form  another  variety  of  scenery 

has  there  ever  been  any  change  or  catastrophe  in  the  firmament.    4.  If  the  two  rings  revolve 

in  this  respect  nnce  the  planet  was  first  ere*  around  the  planet  in  diffisrent  periods  of  time, 

ated  and  launched  into  the  depths  of  space,  the  appearance  in  the  celestial  vault  will  be 

Appearance  of  the  Ring*  from  the  Body  atill  more  diversified ;  then  one  scene  will  be 

of  Saturn^ — ^Tbeae  rings  will  appear  in  the  seen  rising  on  the  upper,  and  another  and  a 

firmameot  of  Saturn    like   large  luminous  difibrent  scene  rising  on  the  lower  ring;  and| 

arches  or  semicircles  of  light,  strcichingadrosB  through  the  opening  between  the  rings,  the 

the  heavens  from  the  eastern  to  the  western  stars,  the  planets^  and  one  or  two  of  the  satel- 

horizon,  oepnpying  the  one  fourth  or  one  fifth  Mtes  may  sometimes  appear. 

Grt  of  the  visible  sky.    As  they  appear  more       Near  the  p^ar  regions  of  the  planet  only  a 

Hiant  than  the  body  of  the  planet,  it  is  pn^  eompantivefy  small  portion  of  the  rings  will 

bable  that  they  are  composed  of  substances  appear  above  the  horizon,  dividing  the  celes- 

fitted  for  reflecting  the  solar  light  with  peculiar  tial  hemisphere  into  two  unequal  parts,  and 

ipfendoor,  and  therefore,  will  present  a  most  presenting  the  same  general  appearance  now 

nagnifioent  and  brilliant  aspect  in  the  firma*  described,  but  upon  a  smaller  scale.   Towards 

Dent  of  Satom.    Their  appearance  will  be  the  polar  points  the  rings  will,  in  all  probabi- 

Afleient  in  diflferenft  regions  of  the  planet  At  lity,  be  quite  invisible.    During  the  space  6t 

a  little  distance  from  the  equator  they  will  be  fourteen  years  and  nine  months,  which  is  half 

seen  nearly  as  complete  semicircles,  stretching  the  year  of  this  planet,  the  sun  riiines  on  the 

ikmg  the  whole  celestial  hemiq>here,  and  ap-  one  side  of  these  rings  without  intermission, 

peering  in  their  greatest  splendour.    In  the  and  during  the  same  period  he  shines  on  ^e 

daytime  they  will  present  a  dim  appearance/  other  side.  During  nearly  fifteen  years,  there* 

like  a  cloud  or  like  our  moon  when  the  sun  fore,  the  inhabitants  on  one  side  of  the  equator 

b  ibove  the  hoiiaon.  After  sunset  their  bright*  will  be  enlightened  by  the  sun  in  the  daytime 

nm  will  inorease,  as  our  moon  increases  In  and  the  rings  by  night,  while  those  on  the 

briltiancy  as   the  sun  disappears,  and  the  other  henusphere,  who  live  under  the  dark 

riiadowof  the  globe  of  Saturn  will  be  seen  on  side  of  the  ring,  sufier  a  solar  eclipse  of^  fifteen 

their  eastern  boundary  directly  opposite  to  the  yearai'  continuance,  during  which  they  never 

■on.    This  shadow  will  appear  to  move  gra-  see  the  sun.  At  the  time  when  the  sun  ceases 

dually  along  the  rings  till  midnight,  when  it  to  shine  on  one  side  of  the  ring  and  is  about 

will  be  seen  near  the  zenith,  or  the  highest  to  shine  on  the  other,  the  rings  will  be  inyi- 

poiut  of  these  celestial  arches.  After  midnight  sible  for  a  few  days  or  weeks  to  all  the  inhabit* 

it  will  appear  to  decline  to  the  western  horizon,  ants  of  Saturn. 

where  it  will  be  seen  near  the  time  of  the       At  first  ^new  we  might  be  apt  to  tuppoM 

el  the  sun.  After  sunrise  the  brightness  that  it  must  be  a  gloomy  situation  for  thoM 
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lriwl(TCiit^«l)MdiadOT*af  tlisriii((diiiiiiK  celipwd  bjlba  nppar  ind  lown-cdgs*/  A* 
•slongapHiod  u  ftftMD  ;tu>;  botwewg  ring*  in  die  dsjtinw,  !■  lepranDted  >l  «,  _/;  ^ 
Bot  (cqaunled  with  oA  Me  arcuHU^EDUtt  of  and  A.  lie  oilier  objceta  are  •ooM  oT  the  ■»- 
(twic  ntuation,  or  thi  nonureua  bensfiooit  teUitM  in  diflerent  phuea.  nul  the  fixed  nai^ 
MntriTuieea  which  ma;  lend  to  cheer  then  ofwbtdi  fawwill  pnrtiablf  be  nen,  lOMv  ef 
daring  tbii  period,  and,  tberafcm,  are  Dot  war-  tben  within  and  acme  of  them  beyond  tb* 
lanled  to  coticlndo  that  aodi  k  ntualiaa  ia  Yig.  S9. 

phjacally  aneorafortablB.  We  know  that 
tbey  cnjo;  the  light  of  their  moona  without 
•ImMt  any  interraption;  waetiroBi  two, 
■DraetimBa  four,  and  womttintei  all  ibeB  ••van 
moooaareahiningin  ibeit  bemiqihere  in  «iw 
bright  anemUaice.  Beadea,  doling  thia  period 
i*  the  principal  opportuni^  they  enjoy  oToo^ 
tampbting  the  Many  firmament,  and  •army- 
ing  the  more  diaUnt  t^iona  of  the  untrenei 
in  which  they  may  enjoy  a  plsaaure  eqnal,  if 
not  euperiar,  to  what  i*  felt  amid  the  efdendoor 
of  the  aoUr  raya;  and  it  i*  not  improbable  that 
anlliladea  may  reeoit  to  theae  daiitei  te^sna 
lor  the  purpoee  of  making  crtfatial  ohauiin- 
lioni ;  for  Lho  bright  ahiaing  of  the  ringa  dop- 
ing the  continuance  of  niglit  will,  in  all  pro- 
bability, prevent  the  nometDW  ol^acli  in  dw 
atarry  hearana  bom  beiltg  diatiaguiahed.  Tb* 
TtTj  circonuluioea,  then,  which  mi^it,  at  Ant 
new,  con«ej  to  our  minda  imagea  of  gloom 
and  honor,  may  be  parte  of  a  ayalem  in  w*:!!!! 
ate  diipUyed  the  moat  atriking  sridonoa*  of 
benaSoent  eontriTanec  and  dengn.  It  mnet 
be  a  Btiilung  aceiM  wiian  the  ran  iaofarad- 
dan  altogether  interapted,  without  any  ipp*- 
rent  cauae.  not  to  letum  for  fifteen  yean ; 

and,  on  the  other  hand,  when,  at  the  end  of  ^^,^__  ^_^^^^^^^_^ 

thij  period,  hii  light  again  bnrata  all  at  onM 


tipon  the  aitoniehad  beholden,  cloaing  up,  aa  ^ V-  BO, 

it  were,  the  pioapecti  of  the  firraament,  and  lingi;    Tig.  M,  npnaent*  the  rings  M  Aaj 

diffiuing  bia  ^lendour  on  every  anrroundinf  will  appear  ftnn  plHxa  near  tfie  polar  regictta 

ol^ect;  and  bMherenla  may  be  attended  with  of  die  phnet,  firan  which  ntnaliona  they  will 

•eatiinenta  of  admiralian  and  einoliaa*  of  de-  an>ear  aa  only  amall  •egmenii  of  circle*  new 

light.    Atceitain  timeaoftheyaar  ofBatnin,  the  hoiiion.  The  neuer  the  pole,  the  amaDer 

aad  in  certain  Ulitudea  from  hi*  aqoator,  the  the  drdea  will  qipear, 

■DU  will  be  etiipaed  Gk  a  abort  time,  ercry  Fram  the  abore  deacriptioit.  it  appeara  ttat 

dayat  nooD,  by  the  upper  part  of  the  eiteiior  there  i*  a  greet  variety  in  the  aeenery  pi«- 

iteg,  acoording  aa  he  dadinea  more  or  hm  to  aented  in  the  fiimemenl  of  Batnm ;  and  thia 

the  tqtpoaite  fide ;  and  aomettme*  be  wilt  be  acenery  ia  diSerent  u  Tiow«d  from  diSermt 

partially  adipeed  by  tbamderMdetf  the  ei>  rngion*  of  the  planet    From  the  regiona  near 

ttrior  nng  and  the  upper  «de  of  the  interior,  the    equatt^  the  ring*  will    a^ipeu'  to  the 

and  MWMtiotea  will  he  aeen  moving  aloag  the  greatest  advantage  and  in  all  tlicir  eidendoiir. 

bktarral  which  aeparale*  theae  rings.  From  theae  pontiona  the  variou*  object*  con- 

The  fidlowing  fignrea  are  intended  to  con'  nected  with  the  rings  wilt  be  mtiat  distinctly 

vey  a  rude  id«  of  the  objecta  coouected  with  obaerved,  a*  the  ipectalon  will  bo  at  tba 

the  Snosmeat  of  Saturn.  nearest  dirtsncs  liom  the  inner  ring,  which  is 

Fig.  G9,  represent*  the  sppearanae  of  the  shout  thirty  thousand  mile*.    At  the  latilode 

ringa  at  a  Little  distsnce   from  the  tenet's  of  4S°  they  will  bo  twenty  thousand  ndea 

eqnalor.wberetliey  wiUappearneariyaaeoai-  further  Irom  them;  they  wiU   appear  at  a 

pleta  seoucirelea.    A  B  represents  a  portion  much  lower  elevstian  shove  the  horiion,  a 

of  the  globe  trf'  Saturn ;  C  D  the  shadow  ot  moUer  poition  of  their  curve  will  be  seen, 

Satom.  as  it  appears  upon  the  ringi  at  mid-  and  their  brtadlh  will  occupy  a  Imi  apaos  fai 

night,  after  whuA  it  will  ■ppeii'  to  move  gn-  the  heavens.    At  a  higher  latitude  a  stil 

dually  to  the  west  till  ranrise,  when  it  will  smaller  portion  vriU  be  ssen,  till  they  dwindl* 

di^niear  below  the  hoiimi>  The  ion,  partly  to  ■  small  cttrre  or  neck  of  liriit  in  the  h'ri- 
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sob;  and  at  the  poks  tlwy  will  be  ^nila  inH-  for  nsawfUtj  and  vanety  which  «n  iniilttlei 
able  by  the  interpontiou  of  the  equatorial  parts  in  the  minds  of  intelligent  beings.  8.  They 
of  the  planet  Immediately  under  the  eqoator  are  intended  to  give  a  display  of  the  grandeur 
the  light  of  the  rings  will  be  scarcely  visible,  of  the  Divine  Being,  and  of  the  eflects  of  lui 
hot  the  sun  will  oocasionally  illunuuate  the  oomipotenoe.  They  are  also  intended  tt 
Wider  edge  of  the  interior  ring,  at^  e,  J),  and  evince  his  inscrutabU  wisdom  and  intelligenot 
other  plaices;  which,  at  night,  will  appear  like  in  the  nice  adjustment  of  their  motions  and 
a  narrow  luminous  arch  stretching  directly  posijtions,  so  as  to  secure  their  stability  and 
■eroGs  the  zenith  from  the  eastern  to  the  west-  permanency  in  their  revolutions,  along  with  the 
cm  horiaoB,  and  diveisified  with  the  motion  planet,  around  the  sun.  3.  Thej  are  doubtlesa 
of  the  shadow  of  Saturn.  Besides  the  different  intended  to  teach  us  what  varied  scenes  of  sub- 
aiipearances  of  the  starry  regions,  the  various  limity  and  beauty  the  Deity  has  introduced  or 
•ipects  of  the  moons,  some  of  them  rising,  may  yet  introduce  into  various  regions  throogh- 
aetting,  and  culminating,*  some  of  them  ap-  out  the  universe.  We  are  acquainted  with  only 
peering  as  crescents,  half  moons,  and  full  en-  a  few  partjculaia  reqiectioog  cne  planetary 
ligfatened  hemij^heres^  some  entering  into  an  system ;  but  we  have  every  reason  to  conclude 
•clipse,  and  some  emerging  fiom  it,  and  all  of  that  many  millions  of  similsr  or  analogous 
them  appearing  to  move  with  a  rapid  velocity  systems  exist  throughout  the  unlimited  regione 
around  the  sky,  will  greatly  add  to  the  fxtridy  of  space.  In  some  of  those  systems  the  ar« 
and  diversity  of  scenery  which  appears  in  the  rangements  connected  with  the  worlds  which 
Urmament  of  this  planet  This  diversity  of  compose  them  may  be  as  different  from  those 
aspect,  which  the  scenery  of  nature  presents  of  our  globe  and  some  of  the  other  pla- 
Iram  different  regions  of  the  planet,  will,  in  nets,  as  tibe  anangements  and  apparatus  con- 
aO  probability,  have  a  tendency  to  promote  nected  with  Saturn  are  different  from  thoee 
fie^uent  intercourses  among  the  different  tribes  of  the  planet  Yesta  or  Mars.  Around  some  of 
of  Its  inhalHtants,  in  order  to  contemplate  the  these  worlds  there  may  be  thrown  not  only  two 
di&rent  scenes  of  nature  and  providence  dis-  concentric  rings,  but  rings  standing  at  right 
|dayed  throughout  this  spacious  and  magnifi-  angles  to  each  other,  and  indoaing  and  re> 
cent  globe.  AU  these  circumstances,  properly  solving  round  each  other ;  yea,  for  aught  we 
consjdered,  form  of  themselves  a  presumptive  know,  there  may  be  an  indefinite  number  of 
arginment  to  prove  that  the  sublime  and  ez-  rings  around  some  worlds,  and  variously  in- 
quieite  contrivances  connected  with  this  planet  dined  to  each  other,  so  that  the  planet  may 
were  not  intended  merely  to  Uluminate  barren  appear  like  a  terrestial  globe  suspended  in  the 
sands  and  hideous  desarta^  but  to  afEbid  a  com-  middle  of  an  armillaiy  sphere ;  and  all  those 
fortable  and  magnificent  habitation  for  thou-  rings  may  be  revolving  within  and  around 
sands  of  millions  of  rational  inhabitanti,  who  each  other  in  various  directions  and  in  differ* 
employ  their  fiusulties  in  the  contemplation  of  ent  periods  of  time,  so  as  to  produce  a  variety 
the  wonders  which  surround  them,  and  give  and  sublimity  of  aspect  of  which  we  can 
to  their  Creator  the  £^ry  which  is  due  to  his  form  no  adequate  conception.  There  is  no- 
name,  thing  irrational  or  extravagant  in  these  suppo- 
It  has  often  been  asked  as  a  mysterious  sitions ;  for,  had  we  never  discovered  the  rings 
question,  *^  What  is  the  use  of  the  rings  with  of  Saturn,  vre  could  have  formed  no  concep- 
whidi  Saturn  is  environed?"  This  is  a  tion  of  such  an  appendage  being  thrown 
question  which  I  conceive  there  is  no  great  around  any  world,  and  it  would  have  been 
diflSeulty  in  answering.  The  following  con-  considered  in  the  highest  degree  improbable 
siderations  will  go  a  great  way  in  determin-  and  romantic  had  any  one  broached  the  idea* 
ing  this  question:  1.  They  are  intended  to  We  are  therefore  led  to  conclude,  from  the 
produce  all  the  varieties  of  celestial  and  ter-  characteristic  of  variety  impressed  on  the  uni- 
veetial  scenery  which  I  have  described  above^  verse,  that  Saturn  is  not  the  only  planet  in 
and  doubtless  other  varieties  vrith  which  we  creation  that  is  surrounded  with  such  an  appa- 
are  unacquainted ;  and  this  circumstance  of  ratus,  and  that  the  number  and  position  of  its 
itsel(  although  we  could  devise  no  other  reap  rings  are  not  the  only  models  according  to 
son,  might  be  sufficient  to  warrant  the  Creator  which  the  planetary  arrangements  in  <^er 
to  deviate  from  his  general  arrangements  in  systems  may  be  constructed. 
lopeet  to  the  other  planets.  For  variety  is  4.  Besides  the  considerations  now  stated, 
one  characteristic  of  his  plans  and  operations,  the  diief  use,  I  presume,  for  which  these  rings 
both  in  respect  to  the  objects  on  our  globe  and  were  created  was,  that  they  might  aerve  a$  a 
to  those  which  exist  throughout  the  planetary  tpaehus  abode  far  myrtada  of  intelUgeni 
0fstem,  audit  is  sccordant  with  those  dcsirss  ereaturet.    If  we  admit  that  the  globe  or  8a» 

^     .    turn  was  formed  for  the  reception  of  rational 

Harcsi  course.  ••        •-  ihould  not  also  admit  that  the  rings  were  cOB- 
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ilracted  chiefly  for  th«  Mine  purpoee.  Theee  llie  lyetem  of  Setum,  were  it  net  diet  I  h 
finga,  as  we  have  already  eeen,  contain  a  eur-  notwuh  to  exhanat  the  patience  of  the  reader 
ikce  of  about  thirty  thouiond  miUiona  of  by  dwelling  too  long  on  one  subject  The 
equare  miles ;  and,  if  all  the  other  planets  be  circumstance  of  two  concentric  rings  beiiig 
Inhabited,  it  is  not  likely  that  the  Creator  thrown  around  a  planet,  however  simple  it 
would  leave  a  space  equal  to  neariy  600  times  may  at  first  sight  appear,  involves  in  it  an  ira* 
Che  habitable  x>art8  of  our  globe  as  a  desolate  mense  variety  of  peculiar  and  striking  pheno> 
waste,  without  any  tribes  of  either  sensitive  or  mena,  in  regard  both  to  the  inhabitants  of  the 
intelligent  existence.  It  fonns  no  objection  planet  and  of  the  rings,  so  that  it  is  difficalt  fer 
to  this  idea  that  the  rings  vn  flat,  and  not  the  mind  to  form  a  precise  and  definite  con- 
globular  like  the  planets;  fi>r  the  Creator  can  cepfion  of  every  particular.  To  acquire  even 
arrange  any  figure  of  a  worid  into  a  suitable  a  general  view  of  such  phenomena,  it  would 
abode  for  intolligent  beings ;  and  on  our  globe  be  requisite  to  construct  a  pretty  large  ma- 
we  find  myriads  of  animated  beings  fitted  for  chine,  representing  the  system  <^  Saturn,  in 
•very  mode  of  existence,  and  in  situations  all  its  known  motions  and  proportions,  and  to 
where  we  ^ould  scarcely  ever  have  expected  make  it  revolve  around  a  central  light  An 
to  see  them.  Besides,  three  or  four  centuries  instrument  of  this  kind  is  as  necessary  fat 
have  scarcely  elapsed  since  the  earth  was  ge-  illustrating  the  subject  on  which  we  have 
nerally  considered  as  a  plane  indefinitely  ex-  been  descanting,  as  an  orrery  or  {danetarinm 
tended ;  and  the  idea  of  ite  being  a  globe,  to  illustrate  the  seasons  and  the  planetary 
Inhabited  on  all  sides,  was  scouted  as  untena^  motions. 

ble,  and  considered  fiir  more  ridiculous  than  it       Teleaeopu  Viewa  of  Saturn  and  its  BingB, 
can  be  now  to  suppose  the  fiat  rings  of  Saturn  — As  theee  rings  present  a  variety  of  aspects 
•s  serving  the  purpose  of  a  habitable  world,   as  seen  firom  diflerent  parts  of  the  planet,  so 
What  should  hinder  them  from  serving  this   they  appear  to  assume  a  difierent  appearsnoe 
purpose  as  well  as  the  globe  of  Saturn  t  They   at  diSferent  times  when  viewed  through  our 
are  aoKd  arches,  which  is  evident  from  their  telescopes.    Sometimes  the  planet  appears  to 
shadows  and  their  rapid  motion ;  they  contain   be  completely  divested  of  ite  rings;  somedmes 
an  ample  space  for  an  immense  population ;   they  appear  only  like  a  short  lominous  line  or 
they  have  the  power  of  attraction,  like  other  streak  on  each  side  of  ite  body;  sometimes  they 
material  substances  connected  with  the  solar   appear  like  handles  on  each  side  of  the  planet* 
system;  they  are  capable  of  being  adorned   and  at  other  times  like  a  large  ellipse  or  oval  al 
with  as  great  a  diversity  of  surface,  and  as   most  surrounding  the  body  of  the  planet  Tbeaa 
great  a  variety  of  beautiful  and  sublime  oh-   varied  aspecto  of  the  rings  are  owing  to  the 
jecte,  as  this  earth  or  any  other  of  the  planetary   following  circumstances.     The  rings   never 
bodies ;  and  it  can  make  no  great  difference  in   stend   at  right  angles  to  our  line  of  vision; 
the  enjoymcnte  of  sentient  and  intellectual   otherwise  we  should  see  them  as  repreeented 
beings  whether  they  live  on  a  globe,  a  spheroid,   in  Fig.  58,  (p.  84.)     Our  eye  is  never  ele- 
a  cylinder,  or  a  plane  surface,  which  the  hand   vated  more  than  thirty  degrees  above  the  plane 
of  Wisdom  and  Omnipotence  has  prepared   of  the  rings.    The  plane  of  these  rings  pre* 
for  their  reception ;  while  it  displays,  at  the   serves  a  position  parallel  to  itself  in  every  part 
same  time,  the  variety  of  modes  in  which  the   of  the  planet's  revolution,  being  constontly  in- 
Universal  Parent  can  convey  happiness  to  his   clined  at  the  tame,  or  neariy  Uie  same  angle 
numerous  of&pring.    It  may,  perhaps,  be  ob-   to  the  orbit  and  to  the  ediptic,  which  angle  is 
jectod  to  the  idea  of  the  habitebility  of  these   about  twenty-nine  or  thirty  degrees.    The 
rings,  that,  while  one  side  is  enlightened  dnr-  nodes  of  the  rings  Ue  in  190^  and  350^  of 
ing  fifteen  years  without  intermission,  the   longitude,  which  correspond  to  the  twentieth 
other  side  remains  in  the  dark  during  the   degree  of  Yirgo  and  the  twentieth  of  Pisces, 
same  period.    But  the  same  thing  happens  to   When,  therefore,  the  planet  is  in  these  points, 
extensive  regions  on  the  globe  of  Saturn ;  and,   the  rings  entirely  disappear,  because  the  thin 
doubtless,  arrangemente  are  made  for  the  en-   edge  of  the  outer  ring  only  is  turned  towards 
joyment  of  the  inhabitante  in  both  cases  during   our  eye,  and  every  trace  of  it  is  lost  for  some 
this  period.    They  enjoy  in  succession,  and   time,  except  the  shadow  of  it,  which  appears 
sometimes  all  at  once,  the  light  reflected  from   like  a  dark  belt  across  the  planet    This  disap- 
at  least  seven  moons,  and  they  behold  ooca-   pearance  happens  once  every  fifteen  year^ 
sionally  the  Ixxly  of  Saturn  reflecting  the  solar   bnt  frequently  with  different  drcumstances. 
rays  from  certain  parte  of  ite  surface,  and  ap-  Two  disappearances  and  two  reappearances 
pearing  like  a  vast  luminous  crescent,  in  dif-   may  occur  in  the  same  year,  but^ver  mom. 
ferent  degrees  of  lustre,  suspended  in  the  sky.   When  Saturn  is  in  the  longitude  above  statodi 
(See  p.  88.)  the  plane  of  the  rings  passes  through  the  son, 

Many  other  views  and  descriptions  might   and,  the  light  then  fiJling  upon  it  edgewisebit 

be  gjven  of  the  phenomena  connected  with   is  to  us  no  longer  visible.    The  rinsslikewias 
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ttt^^»T  wlum  thdr  plane  jwiiii  Ihrooilli  163S,  when  nothtng  mi  peHipdbla  ase^ 
At  eiTth  ;  for  ili  edge  being  then  dLrectod  to  the  dark  abade  sctom  it*  duk,  at  repmnnlid 
the  ejR,  and  being  loo  Bnc  lo  be  aeen,  tbe  in  the  Ggnre.  Tlie  GnC  tinw  tbe  weslber  p«- 
ptuiel  appearm  quite  ronnd  end  anacconipuiied  mitted  obMrretioni  on  Satuni  about  tlua  pa- 
arjlh  ita  ring*.  When  tbe  earth  ia  placed  on  nod  waa  December  37,  wbea  I  perceived  llw 
tiie  nde  of  the  linga  which  ia  tamed  from  tbe  nng,  with  a  power  of  1 80,  appearing  hke  a 
ajD,  we  have  a  third  cauae  of  ita  disappear-  fine  thread  of  light  on  each  aide  of  the  planet, 
anoe,  Aa  the  planet  panea  from  the  aacend-  aa  rapteaeiited  Fig.  61.  About  Ihe  beginning 
iDf  IQ  the  doacending  nede  of  the  ringa,  the  of  October  the  plane  of  Ihe  ring  paaaed 
Asribm  aide  of  their  plane  ja  turned  toward*  Ihrongh  the  centre  of  the  ran.  At  that  tiina 
dw  aaa.  Aa  it  paaan  from  tbe  deacending  to  the  inhabitant*  of  Satom,  who  had  pieTiotu^ 
Ibe  aacending  node,  the  miuikem  aide  of  the  been  in  da^neaa,  would  perceiTe  Ihii  ""'g*^ 
lingB  U  eoligfaleaed.  In  proptwtioB  aa  it  re-  of  the  aan  projecting  o*er  the  e<^  of  dw 
cedea  bom  Ibeae  nodea,  the  ringa  appear  to  ring  like  a  tnlliant  atreak  of  Hgh^  and,  in  th* 
widfm  and  to  preaent  a  broader  *lti|iaia,  till  it  coune  of  about  foui  of  our  daja,  or  nine  dija 
airivea  at  tM"  from  either  node,  or  in  SO"  or  of  Saturn,  Ihe  whole  body  of  tbe  aun  would 
360°  of  lougitude,  (Wnoponding  to  30°  of  appear  abirre  the  plane  of  tbe  ring,  gradoallj 
Gemint  and  W  of  Sempioi  at  which  time  tbe  lioiig  a  Little  highar  eveij  day,  aa  he  doat 
ringa  will  be  aeen  to  the  giealeat  advantage,  after  the  Slrt  March  to  the  north  pole  oT 
and  appear  almoat  ntronnding  the  globe  of  the  eaitb.  The  ring  began  to  appear  a  Ut^ 
Salon).  At  tbe  lime  of  the  gieateat  opening  larger  during  the  moiitha  of  Janoaiy,  Febro- 
of  the  tingi,  tfaetr  dioilet  diameter  appean  ary,  and  March,  1S33  j  bat  b  April  it  again 
«sa^T  one  half  of  the  longer  diameter.  disappeared,  aa  the  earth  viae  then  in  Ihe  pUaa 

The  MIowitig  figurea  repreaent  the  difler'  4f  the  rii^,  and  it  continued  inviaibla  till  neai 
•dt  ainaiaiaiiin*  of  the  ringa,  during  half  Ihe  the  end  of  June.  After  which  it  again  ap- 
pniod  of  tbe  rerolntioo  of  Satom,  at  aeen  peered,  aa  repreaented  in  Fig.  61,  and  will 
Aroogh  good  leleaetqMa.    Fig.  SO  ahow*  Ihe   now  canliane|iaible  till  the  year  lS4T,whMi 

it  will  again  daappeai.     Id  about  a  year  ate 

ita  aacotid  disappearance,  it  appeared  a*  in 
Fig^  6S.  In  alMHit  a  jeai  and  a  half  afiai- 
ward  Ihe  opening  between  the  ring*  appeared 
wider,  aa  in  Pig.  63 ;  and  in  I83Tit  appeaiad 
aa  in  Fig.  M.  Id  Fig.  6fi  the  ringa  are  re- 
preeenled  at  the  utmoat  extent  ia  which  thaj 
are  erei  aeen,  along  with  tbe  dark  apace  that 
•eparales  the  two  ringa,  which  can  only  b* 
diMinguiahed  by  a  telescope  magni^ing  fium 
S30  10  300  timea.  In  thia  ponlion  it  will  W 
Men  in  1840  j  after  which  it  will  paw  Ihrougb 
idl  tbe  gradation*  here  lepieaenled,  ^ipear. 
ing  narrower  ereiy  year  till  1847,  when  it 
will  be  aeen  aa  in  Pig.  61  ;  aoon  after  which 
It  will  enlinly  diaaf^ieu,  and  tbe  planet  will 
be  aeen  a*  if  (Uveated  of  its  ring,  af  lepreaenlad 
b  Fig.  60.  Such  are  Ibe  Tariena  aq>ecta  undo 
which  Saturn  and  its  ring*  af^iear,  a*  viewed 
through  powerliil  telescope*. 

Since  the  time  of  Newton,  when  the  phyai- 

cal  canaee  of  the  eelaatial  motiona  began  In 

be  itudied  and  inveatigated,  aitronomen  haia 

had  their  allenlion  direcled  to  Ihe  power  or 

influence  which  the  planetary  bodiea  exert 

upon  each  other.    Thia  power  i*  termed  at' 

traction  or  gtavilation,  and  ia  inherent  in  all 

materia]  lubatancei^  ao  &r  aa  our  knowledge 

mftuwiMM  ef  Batara  when  the  plane  of  Ihe  eilend*.     It  ia  elected  in  proportion  to  lb* 

■Mg  m  parallel  lo  Ihe  Ime  of  viaion,  and  ila   quantity  of  matter  anil  the  distance*  of  lb* 

!■■  edge  tnriMd  to  the  eye.    In  thia  mamwi   mpeclive  bodiea ;  the  planets,  in  their  neatesi 

fee  pfanat   appeared  daring  tbe   moolh*   of  approach  to  each  other,  canaing  aome  dight 

October.  NoTomber.  and  put  of  December,   devialiona  in  their  orbita  and  motiona.    SwW 
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jiilurbancct  or  liieqiialiti«»  in  iSbe  modoDs  of  now  pluiet  w«ra  detenaiiied  befim  it  hni  ••- 
Jopiter  sod  Saturn,  which  could  not  be  ao-  compUahed  the  tweatieth  part  of  ila  oooiai^ 
oounted  for  from  the  mutual  acti<m  of  these  and  thai  motion  was  not  leaaaocuralelykiunfM 
plaoets,  led  certain  astronomers  to  conclude  than  that  of  other  planets  which  had  been  ob- 
tfaat  another  planet  of  considerable  magnitude  served  daring  so  many  centories.  Since  ifei 
•zirted  beyond  the  ocbit  of  Satnzn,  by  the  discovery  to  the  present  time,  it  has  not  y«t 
action  of  which  these  irregularities  were  pro-  moved  much  more  than  two^hirds'of  a  revo. 
duoed.  It  was  not,  however,  till  near  the  Intion  roond  the  sun ;  and  jet  Ita  motions  nie 
dose  of  the  eighteenth  century  that  this  happy  calculated,  and  its  place  in  the  heavans  pft^ 
conjecture  was  realised  and  con6rmed.  To  dieted,  with  as  much  aocura^  and  jwImhij 
Ihe  late  Sir  W.  Herschel  astronomy  is  in-  as  tliMe  of  the  other  planets,  a  arcnmsbuiee 
debted  for  discovering  a  new  primary  planet,  which  demonstrates  the  precision  of  modem 
which  had  been  previously  unknown  to  all  astrouomers,  and  which  shoald  lead  the  unakit 
•stronomeia.  ful  in  astronomy  to  rely  <m  the  dedocliona  of 
This  illustrioQs  aftnmomer,  when  residing  this  adenoe,  however  for  they  may  transeaod 
in  Bath,  had  constructed  reflecting  teleacopes  their  previous  conceptions. 
of  a  larger  sixe  and  with  higher  powen  than  When  the  motion  of  this  new  planet  was 
•ny  that  had  been  previously  in  use,  and  had  calculated,  the  paints  of  the  heavens  wU^  it 
devoted  his  unwearied  attention  to  celestial  successively  occupied  during  the  preceding 
observations.  While  pursuing  a  dengn  whidh  century  could  be  pointed  out ;  md  it  oocnrrad 
ho  had  formed,  of  making  minute  observations  to  some  astronomers  that  it  might  poasihiy 
on  every  region  of  the  heavens,  on  the  Idth  have  been  observed  before,  though  not  known 
of  Mareh,  1781,  while  examining,  with  one  to  be  a  planet.  Mr.  Bode,  of  Beriin,  wfac 
#f  his  best  telescopes,  the  constellation  of  had  just  published  a  work  containing  sJl  the 
Qemini,  be  observed  a  star  near  the  foot  of  catalogues  of  lodiacd  stare  which  had  ap- 
Caator,  the  light  of  which  appeared  to  diflfor  peered,  waa  induced  to  ocmsolt  these  caln- 
oonalderably  from  that  of  the  neighlwuring  lognes  in  order  to  discover  whether  any  alar 
flian,  or  those  which  he  found  described  in  marked  by  one  astronomer,  and  omitted  bj 
catalogues.  On  applying  a  higher  magnify-  another,  might  not  be  the  new  planet  In  qneo- 
faig  power  it  appeared  evidently  to  increase  in  tion.  In  Ihe  course  of  this  inquiry  he  foimd 
diameter ;  and  two  days  afterward  he  per-  that  the  star  Na  9M  in  Mayer's  cataloguo 
oeived  that  ita  place  was  changed,  and  that  it  had  been  unobserved  by  otherq,  and  oboerved 
had  moved  a  little  from  its  former  porition.  only  once  by  Mayer  himself,  au  that  no  mo- 
Prom  these  dreumstanoes  he  concluded  that  tion  could  have  been  perceived  by  him.  On 
it  was  a  comet,  and  sent  an  account  of  it  as  this  Mr.  Bode  immediately  directed  his  Irie- 
auch  to  the  astronomer  royal  As  a  comet,  aoope  to  that  part  of  the  heavens  where  bo 
however,  it  seemed  particnlariy  angular  thai  might  expect  to  find  it,  but  vrithoot  aneoeaa. 
no  tail  or  nebulous  appearenoe  could  be  pei^  At  the  same  time  he  found,  by  caJculatioB, 
eaived ;  on  the  contrary,  it  was  found  to  show  that  its  apparent  place  in  the  year  1756  oogfat 
with  a  foint  steady  light,  sranewhat  paler  than  to  have  been  that  of  Mayer's  star,  and  this 
fliat  of  Jupiter.  The  account  of  this  disco-  waa  one  of  the  yean  in  which  he  was  busied 
very  soon  spread  throughout  Europe,  and  was  in  his  obosrvations ;  and,  on  fuiliier  inqimy, 
oonfirmed  by  observations  made  at  Paris,  it  was  found  that  the  star  964  had  been  dia> 
Vienna,  Milan,  Pisst  Berlin,  and  Stockholm,  covered  by  Mayer  on  the  16th  of  September, 
The  star  was  for  some  time  generally  cooai-  1756 ;  so  that  it  is  now  believed  that  this  alar 
dered  as  an  extraordinary  comet,  free  of  all  was  the  new  planet  of  Herachel.  It  appeam 
nebulosity,  and  astnmomera  were  occupied  likewise  that  this  star  waa  aeen  sevenl  ttman 
in  determining  the  parabolic  elements  d  its  by  Flamstead,  the  astronomer  royal,  in  the 
oourw.  ''The  President  Bochard  de  Suon,  year  1690;  once  bf  Bradley;  and  eleven 
of  die  Academy  of  Sciences  of  Paris,  and  times  by  Lemonnier ;  all  of  whom  oonaiderBd 
Lexel,  an  astronomer  of  St  Peteraburg,  who  it  as  one  of  the  fixed  stare,  but  never  ana- 
was  m  London  at  the  time,  were  the  firat  who  pected  that  it  was  a  planetary  body.  Tkm 
dtsoovered  its  circular  form,  and  calculated  the  discoveiy  of  this  planet  enlaiges  our  views  of 
dimensions  of  its  orbit  It  was  no  longer  the  extent  of  the  solar  system,  and  of  tha 
doubted  that  Herschel's  star  was  a  new  planet ;  quantity  of  matter  it  containa,  fiir  more  than 
and  all  subsequent  observatimis  verified  this  if  plan^  equal  to  Mercury,  Yenoa,  the  Earth» 
unexpected  result''*  We  have  here  a  strik-  the  Moon,  Mara,  Vesta,  Juno,  Cerea,and  Pal* 
faig  proof  of  the  perfectionof  modem  theories;  las,  were  to  be  added  to  that  syatem;  for,  al> 
for  the  laws  regulating  the  motion  of  this  though  it  is  scarcely  distinguishable  by  thb 

naked  eye  on  the  vault  of  heaven,  it  ii 

flcleacM,  Jaae  7, 18M.  taken  togaOor. 
(434) 
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After  flufi  body  was  aflcertained  to  belong  doable  the  above  distance  before  it  rotnrak 

li  tha  planetary  ayatam,  it  became  a  subject  The  dreumference  of  the  orbit  in  which 

flf  oooaideration  by  what  name  it  ahonld  be  Uranus  revolves  about  the  sun  is  11,314,000^ 

diilingiiiahed.    The  old  planets  were  distin-  000  of  miles,  through  which  it  moves  in  30,- 

ginibed  by  names  borrowed  from  the  heathen  686  mean  solar  days,  or  about  eighty-foor 

deitiea,  a  nomenclature  which,  perhaps,' it  yearn.    It  is  the  slowest  moving  planet  in  the 

might  now  be  expedient  to  change ;  but  Gali-  system,  and  yet  it  pursues  its  course  at  the 

leo  and  Caasini  gavetotibe  celestial  bodiea  rate  of  15,000  miles  every  hour.    Were  a 

Ifaey  discovered  the  names  of  the  prifioes  t^o  steam-carriage  to  move  round  the  immense 

had  patronized  tiietr  labours.    Hence  GalOeo^  orbit  of  this  planet  at  the  rate  above  stated, 

when  he  had  discovered  the  satellites  of  Ju-  it  would  require  no  less  than  sixty-four  thou- 

piler,  sent  his  drawings  of  them  to  his  patron,  sand,  five  hundred  and  seventy  years  before 

Cosmo  Medici,  Cheat  Duke  of  Toacany,  in  tikis  ample  circuit  could  be  completed;  and- 

honour  of  whom  he  called  them  Msdieean  yet  a  globe  eighty  times  larger  than  the  earth 

§kar9  s  and  Oassint  named  the  satellites  of  finiriies  this  vast  tour  in  eighty-four  years ! 

Saturn  which  he  discovered  after  Louis  XIY.  This  planet  doubtless  revolves  round  its  axis 

In  imitatioa  of  these  discoveries,  Sir  W.  Her-  as  the  other  planets  do,  but  the  period  of  its 

achd  naroad  fate  newly-diacovwed  planet  GeoT"  rotation  is  as  yet  unknown.    Its  great  dis- 

gium  SidtUj  in  hononr  of  his  patron  George  tance  from  the  earth  prevents  us  from  observ- 

tbe  Thh^.    But  foreign  astronomers,  for  a  ing  any  spots  or  changes  on  its  surface  by 

eonsiderable  time,  gave  it  the  name  of  Her'  which  its  rotation  might  be  determined.    I^ 

jole^,  in  honour  of  the  discoverer ;  but  after-  Place  concludes,  from  physical  consideradons^ 

wards  hesitated  between  the  names  Cybele,  that  it  revolves  about  an  axis  very  little  in- 

Neptone,  and  Uranu»,    This  last  name,  da-  clined  to  the  ecliptic ;  and  that  the  time  of  ita 

lived  &t>m  one  of  the  Nine  Muaea  who  prd-  ffiumal  rotation  cannot  be  much  leas  than 

aded  over  astronomy,  ultimately  prevailed,  ftiat  of  Jupiter  or  Saturn. 

and  win  probably  distinguish  thu  planet  in       Magnitade  aiid  Dimerunons  of  Uranus.^^ 

fbtiue  generations,  unless  the  present  nomen-  This  planet  is  about  35,000  miles  in  diameter, 

datme  of  the  planets  be  abolished.  and  110,000   miles  in  circumference,  being 

Distance  and  Period  of  ITroniM^— Uranus  about  eighty-one  times  larger  than  the  earth, 

is  the  most  distant  planet  of  the  solar  system,  and  four  thousand  times  larger  than  the  moon. 

so  &r  as  oor  knowleidge  yet  extends ;  although  Its  sur&ce  contains  3,848,460,000  of  square 

it  is  by  no  means  improbable  that  planets  may  miles,  which  is  nineteen  times  the  area  of  our 

exist  even  beyond  its  orbit,  distant  as  it  is ;  globe,  and  seventy-eight  times  the  area  of  all 

ht  comets  pass  &r  beyond  the  limits  of  this  the  habitable  portions  of  the  earth.    At  the 

idaneC,  and  again  return  to  the  vicinity  of  the  rate  of  population  formerly  stated,  280  to  a 

sun.    lis  distance  from  the  sun,  in  round  square  mile,  it  could,  therefore,  accommodate 

mmibeM^  is  1,800,000,000 ;  that  is,  eighteen  1,077,568,800,000,  or  more  than  one  billion 

bmidred  millions  of  miles,  which  is  double  of  inhabitants,  which  is  one  thousand  three 

the  distance  of  the  planet  Saturn.    When  htmdred  and  forty-seven  times  the  population 

nsarest  the  earth,  it  is  distant  from  us  about  of  our  globe.    So  that  this  planet,  which 

1,705,000,000  of  miles.    In  order  to  acquire  escaped  the  notice  of  astronomers  for  more 

a  rude  conception  of  this  distance,  let  us  sup-  than  five  thousand  years,  forms  a  veiy  oonsi- 

pose  a  steam-carriage  to  set  out  finom  the  derable  portion  of  the  solar  system  and  of  the 

earth,  and  to  noove,  without   intermission,  scene  of  the  Divine  government 

twen^  miles  eveiy  hour,  it  would  require       Proportion  of  Light  on  C^ctniMw— As  this 

more  than  nine  thousand,  seven  hundred  and  planet  is  nineteen  times  ftirther  finom  the  sun 

tlurty  yeara  befcnv  it  coiild  reach  the  planet  than  the  earth  is,  and  as  the  square  of  19  is 

Uranus;  ao  that,  althougfa  the  journey  had  861,  the  intensity  of  light  on  its  sur&ce  will 

been  eommenoed  at  the.  creation  of  oor  globe,  be  three  hundred  and  sixty  times  Itse  than 

it  would  still  require  mora  than  three  thooaand  what  we  enjoy.    Yet  this  quantity  of  light  is 

seven  hundred  years  to  arrive  at  ita  termina-  equal  to  what  we  should  have  from  the  com* 

lion.    Even  a  cannon  ball,  flying  at  the  rate  bbed  efiulgence  of  three  hundred  and  forty^- 

of  twelve  thoojand  miles  every  day,  would  eight  frill  moons ;  and,  with  a  slight  modifica- 

roqoiie  three  hundred  and  eighty-nme  yeai>»  tion  of  our  visual  organs,  such  a  proportion 

to  rearh  the  nearest  point  of  the  orint  of  this  of  li^ht  would  be  quite  sufficient  for  all  the 

fhuet    Tet  the  comet  which  appeared  m  purposes  of  vision.    Though  the  light  of  the 

1895,  in  all  probability,  pursues  its  course  for  son  flies  eighteen  hundred  millions  of  miles 

boyand  the  orbit  of  Uranus,  and  will,  doubt-  before  it  reaches  this  planet,  and  returns  agaui 

Mi^  viflt  fhia  part  of  oor  system  ag^,  as  it  by  reflection  nearly  the  same  distance  before 

hai  dona  before,  withm  the  space  of  seventy-  it  reachea  the  earth,  yet  it  is  distinctly  visible 

ril  yean,  aWywigh  it  must  move  noNi  than  through  our  telesoopes,  and  sometimes  even  ta 
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the  niked  eys ;  and  Unoiu,  with  ■  modraate  brilliuKj.    Hence  we  Itnd  (bai  dM  Efl*  (^ 

mignifying  power,  appear*  (bout  u  bright  u  Unntu,  though  deeceoding  npoD  Di  fron  ■ 

Satuin.    How  amdl  ■  quuititj  of  lolu  light  regioD  900  milliona  of  milM  farther  than  &» 

may  niiGce  for  the  purpooe  (^  Tiaioa  will  tw  turn,  appeum  u  nrid  aa  the  light  which  is 

obvioiu  by  atteodrng  to  the  fallowing  drconi-  reflected  to  ua  &om  that  planet.  The  i^iiiucbI 

■tance :  In  the  late  aolar  eclipn  wbich  hap-  diuoeler  of  the  aun,  a*  leeii  from  Vnnofti  la 

penedonthe  I6tb  of  May,  183B,  liUle  more  only  1  minute,  3B  ■ecoada  i  wherew  hia  meaa 

than  the  oae  iwetAh  part  of  the  aim  wai  Tioi-  apparent  diameter  ai  aeen  from  the  earth  ia  33 

Ue  at  Ihoae  placea  where  the  edipae  waa  an-  minulei.  3  isciHula;  coueqnently  tbia  orti,  aa 

nnlac.     Almoat  every  perwn  imagined  that  a  viewed  fiom  thia  planet,  will  appear  very  little 

dinnal  gloom  and  datkneaa  would  ensne.yet  larger  than  Venn*  appears  to  oa  in  hei  graaleal 

the  diiuinulion  of  light  appeued  no  greater  brilliancy,  ot  Jupjter  whan  near  hia  c^ipoMtioiL 

than  what  fre^guently  h^peru  in  a  cloudy  The  foUowing  Empire  repieaenla  to  the  «e  die 

day.    At  the  time  of  the  gieateit  obacuiatioD  ^iparenl  nta  of  the  aun  aa  aeen  ham  Ui«aai 

then  wu  more  than  half  Uie  light  which  falla  and  from  the  earth,  the  amall  drele  lefwiaaat 

upon  Uranua,  and  all  the  objeeta  of  the  tat-  ing  bia  aiie  aa  aeen  fiom  XIranua. 

rounding  Undacape,  though  aomewhat  deft>  fja.  ss. 
dent  in  brilliancy,  were  dislinctly  perouved. 
Tbeie  c«n  be  no  doubt  tbat  the  organa  of 
ii«on  of  tlie  inhabitanta  of  the  diSerent  plaoeta, 
being  farmed  by  DiTiiie  wisdom,  an  exactly 
■dipled  to  the  objeeta  amid  which  they  are 
plai:ed,  and  the  qoanti^  of  light  reflected  ihnn 
them  j  and  there  may  be  innnmetahle  modes, 
nnknawn  to  ua,  by  wbich  this  end  mn  be 
effected.  We  can  easily  conceive,  that  if  the 
pupila  of  our  ejee  were  rendered  capable  of 
a  greater  degree  of  eipanaioD  than  they  now 
poaaeea,  or  were  the  refi'no,  on  whidi  the 
images  of  objeeta  ore  depicted,  endowed  with 
a  greater  degree  of  nervous  aeniibility,  ao  aa 
to  be  more  ea^y  ailected  by  the  impulaes  of 

light,  we  might  perceive  aa  much  splendour  on  '                               .     .   -                ~    ■ 

all  the  olrtecta  connected  with  Uranus,  were  'Jiereaawl  aa  the  square  of  the  d«Unce  of  the 

we  placed  on  that  planet,  aa  we  now  do  on  P'"""'  '™™  ""^  ™°  increased,  then  the  sui. 

the  scenery  around  ua  during  the  brightest  ""^  "f  the  planet  Utanu.  would  be  .  coU 

days  of  aumroer.    When  we  pass  from  the  "P""  ""deed,  m  which  no  life  or  ammetiai, 

Ugbt  of  the  sun  into  a  dsrksomo  apartment,  "nch  aa  we  see  around  ua,  could  eiiat.    Baroo 

on  our   Sret  entrance  vre   can   acarcely  dis-  Fwruir,  m  hia  "  Memoir  of  Herschel,    sayi, 

tinguirii  any  objects  with  dialinclneaa ;  but  "It»  tcmpcralupe  u  more  than  forty  degieee 

after  remaining  five  or  aix  minutes,  liU  the  ^^lo"  ""at  of  ice ;    and   if  the  degreea  of 

pupil  has  time  to  expand,  every  object  around  Ke»nmur  s  therm gmeter  be  meant,  this  tern- 

u.  ia  readily  perceived)  and,  from  the  same  pe™*"™  wdl  cctreapond  to  one  hundred  and 

cause,  norlunial   animals  can  pursue   their  twenty-two  degreea  below  the  froeang  poml 

course   «ith    ease    and    cerUinty   amid    the  "^  Fahrenheit;  a  cold  enough  region.  tn.!y. 

deepeal  ahad™  of  night ;  so  that  the  inhabit.  1°  "ccurdance  with  auch  representaliona,  the 

anU  of  the  most  distant  planet  of  our  system,  P«|*  "^  ""  ^^  ™^^  eipatialed  on   the 

although  it  were   removed   (torn  the  sun  to  cold  temperature  of  SKum  m  auch  slrama  aa 

double  tlie  distance  of  Unuiua,  might  perceive  "»  following : 

objects  with  all  the  diatinctnesa  reqnisile  for     „  _,^     ,^   .  _.  _,,.  .„  .,  ,  _  t,  

^.  J                      r    '  '             ,  -i-  ,1.            ■,      *  When  ine  keen  nortn  with  an  lip  ^rry  blnwa, 

the  purports  of  vision ;  and  if  the  pupiIa  of  Confeilvihe  floodi.  a>4  forau  iba  Hner  anowa, 

is  highly   probable   they  will    be  enabled  to  Jntcei.aitd  ielBa.aiHl  aense,aBdltrs\ibu«in. 

penetrate    much    further    into    the    celeatial  Une  iDoni(iii'a«rid.Ilk<  Ihain.wouldpluGBIba 

«giona,   and    to  perceive  the  ol^ect.  in   the  p„,„*",''^-  ^„„,,  ^,^  „,^  ,„„  „  ,„  „ 

firmament  witb  much  greater  diatinctneea  and  tiaDe."                          Biaca'a  [TsmrM. 
"  apace-penetrating  power"  than  we  can  do, 

even  with  the  aid  of  inatrumecla.    It  is  like-  Thia,  it  must  be  admitted,  ia  a  xtry  cold 

wise  proliable  tbat  the  objeeta  on  the  surface  poeUc  alrain,  almost  aufficient  to   make  on* 

vt  the  more  distant  planets  of  our  ^stem  are  shiver,  and  to  freeze  our  veiy  thoui^hta  ;  and 

filled  to  reflect  the  laya  of  light  with  peculiar  if  auch  a  deacriptian  were  applicahle  to  S»- 
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toll,  ft  is  nmcli  mem  m  to  the  planet  Uninixs,  immon]  conduct    For  in  no  region  of  the 

•t  doable  the  distenoe.    But  I  presume  it  is  universe,  whateTer  may  be  its  physical  ar- 

Boie  in  aeootdanoe  with  poetic  license  than  rangements,  can  tnie  happiness  be  enjoyed, 

with  tile  deductions  of  somid   philosophy,  unless  love  to  God  and  love  to  all  surrounding 

We  have  no  valid  reason  to  conclude  that  the  intelligences  ibrm  the  grand    principles  of 

degree  of  beat  on  the  surfeoes  of  the  diflerent  action,  and  be  uniformly  displayed  in  every 

planets  is  inversely  proportional  to  the  squares  intercourse  and  association,  and  amid  all  the 

of  their  respective  distances  firom  the  sun.  ramifications  of  moral  conduct    On  this  basLs 

The  sun  is  to  be  considered  chiefly  as  the  chiefly  rests  the  happiness  of  tiie  intelligent 

great  storehouse  of  Kgkty  and  it  may  likewise  universe ;  and,  wherever  principles  directly 

be  viewed  as  the  great  agent  in  the  production  opposite  to  these  prevail  among  any  order  of 

of  heat,  without  supposing  it  to  be  an  enor-  intellectual  beings,  whatever  may  be  the  struc- 

mooB  mass  of  fire,  which  die  common  opinion  tore  or  scenery  of  their  habitation,  miseiy  and 

seems  to  take  for  granted.    Its  rays  produce  moral  disorder  must  be  the  inevitable  c^onse- 

heat  chiefly  by  exciting  an  insensible  action  quence. 

between  caime  and  die  particles  of  matter  The  following  additional  particulars  may  be 

contained  in  bodies;  and  caloric  appears  to  be  stated  in  relation  to  this  planet:  Its  density 

a  sabstBBce  univeinlly  diibsed  throughout  is  reckoned  to  be  nearly  equal  to  that  of  water. 

nature.     If  the  degree  of  heat  were  in  pro-  A  body  weighing  one  pound  on  the  earth's 

portion  to  the  distance  firom  the  sun,  why  sur&ce  would  weigh  only  fourteen  ounces, 

iiioiild  die  upper  regions  of  the  atmosphere  fourteen  drachms,  if  removed  to  Uranus.   The 

be  so  intensf^  cold!  Wh\  should  the  tops  eccentricity  of  iU  orbit  is  85,000,000  of  mHea, 

of  loAy  mountains  be  crowned  with  perpetual  which  is  about  the  1-42  part  of  its  diameter, 

■lows,  while  the  plains  below  are  scorched  Its  mean  apparent  diameter,  as  seen  from  the 

with  heati  Why  should  an  intense  cold  be  earth,  is  about  four  seconds.    The  inclinaiicn 

felt  in  the  latitude  of  40^,  when  a  comparative  of  its  orbit  to  the  ecliptic  is  forty-six  minutes, 

mildness  is  experienced  in  the  latitude  of  56^1  twenty-nx  seconds,  so  that  it  is  never  much 

In  the  state  of  Connecticut,  North  America,  more  than  three-fourths  of  a  degree  from  the 

in  January,  1835,  the  thermometer  ranged  ecliptic.    This  inclination  is  less  than  that  of 

from  mimts  25^  to  27^  of  Fahrenheit;  while  any  of  the  other  planetary  orbits.    Six  satel- 

in  Scotland,  during  the  same  period,  it  was  lites  ve  supposed  to  be  connected  vrith  Uranus, 

seldom  so  low  as  the  fiieesng  point    But  as^  but  their  periods  and  other  phenomena  have 

I  have  already  thrown  out  some  remarks  on  not  yet  been  accurately  ascertained, 
this  subject  when  describing  the  planet  Mer^ 

oory,  I  need  not  enlarge  (see  page  34.)     In  —..— 
order  to  form  correct  ideas  of  the  distribution 

of  heat  among  the  planetary  bodies,  we  have  In  the  preceding  pages  I  have  given  a  brief 

only  to  suppose  that  the  Creator  has  propor-  sketch  of  the  principal  phenomena  connected 

tioned  the  quantity  of  caloric  (or  that  which  with  tbe  primary  phmets  of  our  system. 

produces  sensible  heat^  to  the  distance  at  Whether   any   other   planets   besides   those 

which  every  planet  is  plaoed  firom  the  sun,  so  specified  belong  to  this  system  is  at  present 

that  a  large  quantity  exists  in  Saturn  and  a  unknown.     We  have  no  reason  to  believe 

nnallcr  quantity  in  Mercury.    I(  therefore,  that  the  boundaries  of  the  planetary  system 

the  quantity  of  caloric  connected  with  Uranus  are  circdmscribed  within  the  range  of  our  die- 

be  in  proportion  to  its  distance  torn  the  sun,  coveries  or  the  limits  of  our  vision.    Within 

there  may  be  as  much  warmth  experienced  in  the  space  of  little  more  than  half  a  century, 

that  distant  regbn  of  the  solar  system  as  in  the  limits  of  this  system  have  been  expanded 

the  mildest  parts  of  our  temperate  zones.    \So  to  our  view  to  double  the  extent  whidi  they 

that  we  are  under  no  necessity  of  associating  were  formerly  supposed  to  comprehend.    In- 

the  frigid  and  gloomy  ideas  of  the  poet  with  stead  of  an  area  of  only  25,400,000,000  of 

our  contemplations  of  this  expansive  globe,  square  miles,  it  is  now  found  to  comprise  an 

At  all  events,  we  may  rest  assured  diat  the  extent  of  101,700,000,000  of  square  miles. 

Creator,  who«e  wisdom  is  infinite  in  its  re-  which  is  four  times  the  dimensions  formerly 

■oorces,  and  whose  **  tender  mercies  are  over  assigned  to  it    There  would  be  no  impro- 

all  his  works,"  has  adapted  the  structure  and  bability  in  conceiving  it  extended  to  at  least 

ooosiitation  of  the  inhahUants  of  every  planet  triple  these  dimensions.    Within  the  space 

to  the  nature  and  circumstances  of  the  habita-  of  twenty-six  years,  firom  1781  to  1807,  no 

tlon  provided  for  them,  so  as  to  render  every  fewer  than  five  primary  planets  and  eight 

portion  of  his  dominions  a  comfortable  abode  secondaries  were    discovered,  besides  a  far 

fcr  his  intelligent  ofi^>ring ;  provided  they  do  greater  number  of  comets  than  had  ever  ba- 

not  frustrate  his  benevolent  designs  (as  has  fore  been  detected  wlthui  a  similar  lapse  of 

bf«a  done  in  oar  worlds  by  their  rebellion  and  years;  and  therefore  it  would  be  obviously 

'    "^  So  2                  (437) 
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ruh  and  promatore  to  oondade  thai  we  have  been  obaerved  to  tamn  acroa*  the  em'f  M 
noKV  diflcoTered  all  the  moving  bodies  of  our  in  the  space  of  6Te  or  aix  horns,  whsn  m 
systom.  Far  beyond  the  limits  of  even  Uranus  odier  spots  were  visible.  An  opaque  body  of 
other  planeta  yet  unknown  may  be  performing  this  description  wzm  seen  by  Mr.  Lloft  tnd 
their  more  ample  circaiis  around  the  sun ;  lor  others  on  the  6th  of  Januaiy,  1818,  which 
we  know,  from  the  caae  of  comets,  that  even  moved  with  greater  rapidity  across  the  solar 
thiou^oat  those  distant  regions  his  attractive  disk  than  Venus  in  her  transit  in  1769.  It  ii 
power  and  influence  extendi  In  the  immense  possible  that  a  planet  within  the  orbit  of 
interval  of  900,000,000  of  miles  between  the  Mercury  might  be  detected  m  the  dsytinM, 
orbits  of  Saturn  and  Uranus,  one,  if  not  two  were  powerfiil  telescopes  applied  to  a  ^sce 
planets  may  posaibly  exirt,  though  they  have  of  the  heavens  about  ten  or  twelve  dcgrea 
hitherto  eluded  the  observation  of  astronomen.  around  the  sun.  Small  stars  have  been  aeen 
In  order  to  detect  such  bodies,  if  any  exist,  it  even  at  noonday  with  powerful  instmmenti, 
would  be  requisite  to  survey,  more  minutely  and,  oonsequentiy,  a  planet  even  smaller  tfaaa 
than  has  yet  been  done,  a  zone  of  the  heavens  Mercury  might  be  perceived  in  the  daytime, 
extending  at  least  twenty  degrees  on  esdi  In  this  case,  a  round  opa^e  body  wosld  re- 
side of  the  ecliptic,  markixig  exactly  the  quire  to  be  placed  at  a  considerBble  distanee 
minutest  objecte  in  every  part  of  it  which  the  from  the  observer,  so  as  completely  to  atah 
most  powerful  telescopes  can  enable  us  to  oept  the  body  of  the  sun,  and  about  a  degree 
descry.  Ailer  which  a  second  survey  should  of  the  heavens  all  around  him;  and  every 
be  nnde  to  ascertain  if  any  of  the  bodies  portion  of  the  surrounding  space,  extendinf 
fi>nnerly  observed  be  found  amissing  or  have  to  at  least  twelve  degrees  in  every  duectien, 
shifted  their  position.  It  might  likewise  be  should  then  be  carefully  and  frequently  ex- 
expedient  to  compare  with  new  observations  amined.  Such  observationi^  if  pemvered  in, 
the  sters  marked  in  all  the  celestial  atlases  would  undoubtedly  afford  a  chance  of  deteei' 
that  have  hitherto  been  published,  and  to  note  ing  any  revolving  body  that  might  exist  within 
particularly  those  which  are  wanting  where  such  a  limiu  But  I  may  afterward  have  tn 
they  were  formerly  marked,  and  those  that  opportunity  of  describing  more  perticobily 
have  appeared  in  certain  places  where  they  the  observatioIu^  and  the  mode  of  conduding 
were  formerly  unobserved.  If  a  taste  fiur  them,  to  which  I  allude, 
celestial  investigations  were  more  common  ^ 
among  mankind,  and  were  the  number  of 

observers  indefinitely  increased,  there  would'  Having  taken  a  cursory  survey  of  the  znsrt 
be  no  great  difficulty  in  accomplishing  such  prominent  particulars  oonnected  widi  the 
an  object;  for  certain  small  portions  of  the  primary  planets,  I  shall  now  proceed  to  a 
heavens  might  be  allotted  to  di&rent  classes  of  brief  description  of  the  xun,  that  magiu6oent 
observers,  who  might  proceed  simultaneously  luminary  on  which  they  all  depend,  from 
in  their  researches,  and  in  a  comparatively  which  they  derive  tight,  and  heat,  and  vivi^ 
short  period  the  whole  survey  mi^t  be  com-  ing  influence,  and  by  whose  attractive  ener^ 
pleted.  fhey  are  directed  in  their  motions  and  retained 
It  is  not  improbable  that  a  planet  may  exist  In  their  orbits.  Before  proceeding  to  a  de- 
within  the  space  of  87  millions  of  miles  which  scription  of*  the  particular  phenomena  con- 
intervenes  between  the  orbit  of  Mercury  and  nected  with  the  sun,  it  may  be  expedient 
the  sun.  Bat  sudi  a  body  could  ^ever  be  briefly  to  describe  some  of  his  apparmt  mo- 
de&cted  in  the  evening  after  sunset,  as  Ite  tions. 

greatest  elongation  from  the  sun  could  not       Apparent  MbHom  of  the  Sun. — The  oMMf 

be  supposed  to  be  more  than  ten  or  twelve  obvious  apparent  motion  of  the  sun,  whidi  ii 

degrees,  and,  consequently,  it  would  descend  known  to  every  one,  is,  that  he  appcari  ti 

below  the  horizon  in  about  half  an  hour  after  rise  in  the  morning  in  an  easterly  direction 

sunset,  and  before  twilight  had  disappeared,  to  traverse  a  certain  portion  of  the  Ay,  uU 

The  only  chance  of  detecting  such  a  planet  then  to  disappear  in  the  evening  in  a  direction 

would  be  when  it  happened  to  transit  the  towards  the  west    Were  we  to  oommentt 

sun's  disk ;  but  as  thia  would  happen  only  at  our  observations  on  the  21st  of  December,  in 

difttont  intervals,  and  as  it  might  make  the  the  latitude  of  52^  north,  which  nearly  corre- 

tranait  in  cloudy  weather,  or  when  the  sun  is  spends  to  that  of  London,  we  should  see  the 

absent  from  our  hemisphere,  there  is  little  sun  rising  near  the  southeast  point  of  the 

prospect  of  9ur  discovering  such  a  body  in  horizon,  wot  8  E,  Fig.  67,  describing  a  cem- 

this  way.    It  might  be  of  some  importance,  paratively  small  curve  above  the  horison,  from 

however,  that  thoee  who  make  frequent  ob-  S  E  io  S  W,  in  ihe  southern  quarter  of  the 

servations  on  the  sun  should  direct  their  atten-  heavens,  and  setting  at  ^  W^  near  the  south- 

tion  to  this  circumstance ;  as  there  have  been  west    At  this  season  the  sun  remains  onlf 

■ome  instances  in  which  dark  bodies  have  between  seven  and  eight  hours  above  the 
(i38) 
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lirfnni  and  wlicft hs aimw^at  S,  at  midday, 
whiek  IB  Ihe  highest  point  of  his  aieration,  he 
ii  mdj  about  fouiteen  degieet  abova  the  hoii- 


BODt  whidi  may  be  leprawnted  by  fhe  line  5 

A    AAeT  diflappeaiiog  in  our  hoEoon  in  the 

•veBBig,  be  deseribes  the  hige  carve  from  5 

Wto  W,  Nf  and  E,  till  he  agahi  emves  in 

ttM  moming  near  tfia  point  8  E.    All  ftis 

carte  is  deeerihed  heme  oar  horizon,  and, 

dwrefeie,  the  nights  at  this  season  are  much 

longer  than  the  daja.    After  this  period  the 

SOB  rises  ereiy  day  at  points  a  little  ftnther  to 

the  north,  between  S  E  and  E,  and  sets  in 

eoncapeoding  points  in  the  west,  between  S 

ITaad  H;  till  the  Slst  of  Match,  when  he 

ai  tl»a  point  E,  dne  east,  and  sets  doe 

at  the  point  W,    At  this  time  he  moves 

through  the  seinidrcle  £,  8,  W,  and  at  noon 

he  rises  to  the  elevation  of  thirty-eight  degrees 

above  the  aoofhem  horison,  which  may  be 

lepieaemeJ  1^  the  Kne  iS  C.    This  is  the 

period  of  the  venud  e<iainoK,  when  tiieie  is 

e<|Bal  -day  and  night  thruoghoat  every  part 

oftbeeaitiiythe  son  being  twelve  boom  above 

and  twelve  hoars  below  the  horixon.    After 

this  period  the  eon  rises  to  the  north  of  the 

eattoilji  point,  and  sets  to  the  north  of  the 

wesleriy,  and  the  length  of  the  day  rapidly 

advances  till  the  Slst  of  Jane,  when  he  rises 

near  the  north-east  point,  N  £,  and  sets  near 

the  noith.west    point,  N  W,  describing  the 

htfge  cnnre  from  NE  to  E  8  W,  md  N  W, 

TUs  period  of  the  year  is  ealled  the  summer 

M&fioe,  vrhen  the  days  are  longest,  at  which 

time  the  sun  riees  at  noon  to  an  elevation  of 

61)  degrees  above  the  horizon,  which  may  be 

npresented  by  fhe  line  8  D,  and  he  continues 

ehsve  the  horizon  ibr  nearly  seventeen  hoas. 

The  length  of  the  nights  at  this  time  is  evaotly 

ftis  same  as  the  length  of  the  days  on  the  31st 

of  December.    The  son's  nocturnal  arch,  or 

the  carve  he  describes  below  the  horizon,  is 


that  which  is  represented  in  the  lower  pait 
of  the  figure  from  N  W  to  N  E,  In  moie 
soathem  latitudes  than  fifty-two  degrees,  the 
sun  rises  to  a  higher  elevation  at  noon ;  and 
in  higher  latitodes  his  meridtan  altitude  is 
less  than  what  is  stated  above.  From  the 
time  of  the  gammer  solstioe  the  days  gradually 
shorten;  the  son  rises  in  a  mors  southerly 
direction  till  the  23d  of  September,  which  is 
ealled  the  outunmal  equinox^  when  he  again 
rises  in  the  eastern  point  of  the  compass,  and 
every  sueoeeding  day  at  a  point  still  further  to 
the  south,  till,  on  the  Slst  of  December,  or  the 
winter  doiatiee,  he  is  again  seen  to  rise  near 
the  south-east,  and  afterward  to  pass  throoi^ 
all  the  apparent  variations  of  motion  abcrve 
described.  ^ 

Were  we  residing  in  soathem  latitodes, 
such  as  those  of  Buenos  Ayres,  the  Cape  of 
Good  Hope,  or  Van  Diemen's  Land,  the  a{h 
parent  motions  of  the  sun  would  be  somewhat 
diflerent  Instead  of  beholding  the  son 
moving  along  the  mndkem  part  of  the  sky 
from  the  left  hand  to  the  right,  we  should  eee 
him  direct  his  ooorse  along  the  northern  part 
of  the  heavens  from  the  right  hand  to  the 
left.  In  other  respects  his  apparent  motions 
would  neariy  correspond  to  those  above  de* 
scribed.  Were  we  placed  in  countries  under 
the  equator  at  the  timo  of  the  equinoxes,  the 
son  at  midday  would  shine  direcdy  from  the 
zenith,  at  which  time  objects  would  have  no 
shadows.  At  all  other  times  the  sun  is  either 
in  the  northern  or  the  southern  quarter  n!  th# 
heavens.  During  the  one  half  of  the  year  he 
ahines  from  the  north,  and  the  shadows  of 
objects  frll  to  the  south;  during  the  other 
half  he  shines  fi?om  the  south,  and  the  shadows 
of  all  objects  are  projected  towards  the  north. 
This  is  a  dicumstanoe  which  can  nevjsr 
oocor  in  our  climate  or  in  any  part  of  the 
temperate  zones.  At  the  equator,  too,  the 
days  and  nights  are  of  the  same  length,  twelve 
hows  each,  throoghoat  the  whole  year.  Were 
we  placed  at  the  poka^  the  motion  of  the  sun 
would  present  a  diflferent  aspect  from  any  of 
those  we  have  described.  At  the  north  pole, 
on  the  Slst  of  March,  we  ahould  see  a  por* 
tion  of  the  sun's  disk  appear  in  the  horizon 
after  a  kmg  night  of  six  months.  This  po^ 
tion  of  the  sun  would  appear  to  move  quite 
round  the  horizon  every  twenty-four  hours ; 
it  would  gradually  rise  higher  and  higher  till 
the  whole  body  of  the  sun  made  its  appear^ 
anee.  As  the  season  advanced,  the  sun  would 
appear  to  rise  higher  and  higher  till  he  attahied 
the  altitude  of  28}  degrees  above  the  horizon, 
which  would  take  place  on  the  Slst  of  June; 
after  which  his  altttude  would  gradoally  de* 
cUne  till  the  S3d  of  September,  when  he 
would  again  appear  in  the  horizon.  During 
the  whole  of  this  period  of  six  months  thsM 
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li  patpntpal  day,  die  iCan  «I6  never  eeen,  and  DiBbmee  and  MtagnUuie  of  A«  Am. — Tii 

the  aun  appeafs  to  go  quite  roond  the  heaTene  find  the  exad  dielanoe  of  the  eon  from  the 

mverj  twenly-lbar  houn  without  eetting,  in  earth  is  an  objeet  which  has  much  faiteieeted 

ciidee  nearly  parallel  to  the  horizon.    AAer  and  engaged  aetronomera  fiv  a  century  peet 

the  38d  of  September  the  ran  dieappeen,  and  The  angle  of  parallax  being  eo  amall  aa  about 

a  night  of  lix  months  auooBeds,  which  is  o^  eight  and  a  half  seconds,  rendered  it  for  some 

casionally  enlivened  by  the  moon,  the  stara,  timediflicnUtoaniTeatBnaoettnitedelemiina- 

and  the  ooiruscations  of  the  aurora  borealUf  tion  on  this  point,  till  the  tranats  of  Venus  in 

during  which  period  the  south  pole  enjoys  1761    and    1769.     From    the   calculatkios 

all  the  splendour  of  an  uninterrupted  day.  founded  upon  the  obsemtions  made  on  thess 

In  all  places  within  the  polar  dicles,  the  length  tranats,  it  has  been  deduced  that  the  distance 

of  the  longest  day  TBiies  fiom  twenty-four  of  the  sun  ii  about  96,000,000  of  miles.    Thw 

Itours  to  mx  months.    In  Uie  northern  parts  distance  is  considered  by  La  Place  and  other 

of  Lapland,  for  example,  the  longest  day  is  astronomeia  to  be  within  the  1-87  part  of  the 

about  six  weeks ;  during  this  tune  the  ran  true  distance,  so  that  it  cannot  be  much  below 

appears  to  move  round  the  heavens  without  94  millions  on  the  one  hand,  nor  much  above 

setting ;  but  at  noon,  when  he  comes  to  the  96  millions  on  the  other.    SmsJI  as  this  inlei^ 

meridian,  he  is  about  40  degrees  above  the  val  may  appear  when  compared  with  the  vast 

aouihem  horison,  and  twelve  hours  afterward  distances  of  some  of  the  other  celestial  bodiei^ 

he  appears  elevated  about  mx  degrees  above  the  it  is,  in  reality,  a  most  amazing  distance  when 

morUian  boriaon,  from  which  point  he  again  compared  with  the  ipaces  whkh  intervene  be* 

aaeends  till  he  arrives  at  the  southern  meriitian.  tween  lerrestial  objeiets ;  a  dietanoe  which  the 

Such  are  the  appanent  diuma/ motions  and  mind  cannot  appreciate  without  a  laborions 

general  aspeeto  of  the  ran  in  difierent  parte  eflbrt    It  is  thirty-one  thousand  six  hnndrBd 

of  the  earth,  which  are  owing  partly  to  the  times  the  space    vrfaich  intervenes  between 

inclination  of  the  axis  of  the  evth  to  Uie  plane  Britain  and  America ;  and  were  a  caninge  to 

of  the  ecliptic,  and  partly  to  the  diffinent  po-  move  along  this  apace  at  the  rate  of  480 

sitions  in  which  a  spectetor  is  placed  in  dif-  miles  every  day,  it  would  letfuire  64S  years 

forent  zones  of  the   globe.     It   is   almost  before  the  journey  could  be  aooompliriied. 

needlesa  to  remaik,  that  these  motions  of  the  The  nuigniiudt  of  this  vast  Inminary  isan 

ran  are  not  reoA  but  only  apparent.    While  object  whioi  overpowers  the  imaginatioai.    Iti 

presenting  all  these  varieties  of  motion,  he  is  diameter  is  880,000  miles;  ite  dreumferenee, 

still  a  quiescent  body  in  the  centre  of  the  pla-  3,764,600  miles ;  ite  sor&oe  contaiu  S,489^ 
neteiy  syetem.    By  the  rotation  of  the  earth  .  800,000,000  of  square  miles,  which  is  twelfe 

round  ite  axis,  from  west  to  east,  every  twenty-  thousand  three  hundred  and  fifty-timee  the 

four  hours,  all  these  apparent  motions  of  the  area  of  the  terraqueous  globe,  and  nearly  fifty 

ran  are  produced.    This  we  have  already  en-  thousand  times  the  extent  of  all  the  hafakaUa 

deavoured  to  prove  in  chapb  L  p.  17-19.  parte  of  the  earth.    Ite  solid  oontente  eon^ 

Besides  the  apparrat  diurnal  motion  now  prehend  866,818,739,300,000,000,*  or  mora 

described,  there  is  another  apparent  motion  than  three  hundred  and  filfy««ix  tiMvaand 

of  the  sun  in  a  eontraiy  direction,  which  is  billions  of  cubical  miles.    Were  ite  eentm 

not  so  much  observed,  and  that  is,  his  appa*  placed  over  the  earth,  it  would  fill  the  wfaote 

lent  motion  from  wed  to  eaU  through  the  orbit  of  the  moon,  and  reach  300,000  miles 

whole  drde  of  the  heavens,  which  he  acoom-  beyond  it  on  every  hand.    Were  a  person  to 

pushes  in  the  coorae  of  a  year.    Thia  motion  travel  along  the  suifoce  of  the  ran,  so  as  to 

manifoste   itself  hy  the  appearance  of  the  pass  along  every  square  mile  on  ite  sorfooe, 

heavens  during  the  night   The  slan  which  at  the  rate  of  thirty  miks  every  day,  it  would 

lie  near  the  path  of  the  sun,  «kl  which  set  a  require  more  than  two  hondred  and  twenty 

little  time  after  him,  are  soon  lost  in  his  light,  millions  of  years  before  the  survey  of  th» 

and  after  a  short  time  reappear  in  the  east  a  vast  globe  could  be  completed.    It  would  eoiH 

litUe  before  his  rising.    This  proves  that  the  tain   within   ite   circumference    more  thra 

ran  advances  towards  them  in  a  direction  con-  thirteen  hundred  thousand  globes  as  large  as 

trary  to  his  diurnal  motion ;  and  hence  we  be-  the  earth,  and  a  thousand  globes  of  the  siae 

hold  a  different  est  of  stars  in  our  nocturnal  of  Jupiter,  which  ia  the  largest  planet  of  the 

shy  in  rammer  and  in  winter.    This  apparent  system.    It  is  mora  than  ti^  hundred  limss 

revolution   of  the  sun  is  produced  by  the  larger  than  all  the  planeti,  satellites,  and  oomete 

mnnuai  motion  of  the  earth  round  the  sun,  belonging  to  our  syatem,  vast  and  extenavs 

of  which  I  have  already  given  an  explana-  as  some  of  them  are.    Although  ite  denoty  ir 

tion  (chap.  L  p.  19,)  along  with  certain  de-  •  !■  ioiim  edUtona  of  the  ~  Cbrtetlan  PbHoM- 


monatrative  proofo  that  the  ran  is  the  centre  pl>«'«"  under  the  article  JUtrw^mt^  thli  aaaher  k 

mT  *kA  nl«nJL*»  •».*••.•   / 1 1 •:  ^  Inaccareteljrftmtod;  end  the  namber  which  folloira, 

of  the  planetary  syHem,  (see  also  chap.  u.  p.  ^^  th^iumU  miuuit,  ahould  be  c»«  hmndr^  m£ 
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tliBB  that  of  water,  it  would  weigh  cent ;  for  tiie  sun  which  enfighteni  onr  day  ia 

t960  planels  auch  aa  Saturn,  1067  planets  hot  one  out  of  countleaa  mUlions  of  rimilar 

Mch  aa  Joptter,  329,000  globea  anch  as  the  globes  dispersed  throaghont  creation,  some  of 

earth,  and  mort  than  two  miUumM  of  globea  which  may  &r  excel  it  in  magnitude  and  glory, 

such  aaMercarr,  although  its  density  is  neaHy  Rotation   of  the   &«fu— /This    luminaiy, 

equal  to  that  of  lead.    Were  we  to  conceive  although  it  is  placed  in  the  centre  of  the  sy^ 

of  its  sur&ee  being  peopled  with  inhabitanta  tern,  in  the  enjoyment  of  perpetual  day,  and 

at  the  rale  formerly  slated,  it  would  contain  stands  in  no  need  of  light  from  any  other  orb, 

681,184,000,000,000,  or  more  than  six  bun-  yet.is  found  to  have  a  rotation  round  its  axis, 

died  and  eighty  billions,  which  would  be  equal  This  circumstance  seems  to  indicate  that  mo- 

to  the  inhabitanto  of  dght  hundred  and  fifty  tion  ia  essential  to   all  the  bodies  of  the 

tkousand  toorldi  anch  as  ours.  untrerse,  whether  rerolving  in  orbits  around 

Of  a  globe  ao  vast  in  ita  dimensions,  the  another  body,  or  acting  as  ^e  centres  of  light 

human  mind,  with  all  its  eflbrts,  can  form  no  and  attractire  influence.    And  from  what  we 

•dequale  ooneeption.    If  it  Is  impoasible  for  know   of  the   more  distant  bodies  in  the 

the  mind  to  take  in  the  whole  range  oC  the  heavens,  we  have  reason  to  believe  that  there 

tenaqueoQB  globe,  and  to  form  a  comprehen-  ia  none  of  them  in  a  stato  of  absolute  qui- 

ttV8  idea  of  its  amplitade  and  ita  innumerable  esoence,  but  that  they  are  all  in  incessant  mo- 

objecta,  how  can  we  ever  form  a  conception,  tion,  either  round  iheir  axes  or  around  a 

approaching  to  die  reality,  of  a  body  one  mil-  distant  centre.    The  rotation  of  the  sun  was 

Uim  three  hundred  thousand  times  greater  1  discovered  by  the  motion  of  certain  daik  spots 

We  may  expreaa  ita  dimenaions  in  figures  or  acroea  its  disk.    These  spots  appear  to  enter 

in  worda,  but  in  the  pieaent  state  of  our  limit*  the  disk  on  the  east  sidcf  to  move  from  th^ce 

ed  powteia  we  can  form  no  mental  image  or  with  a  velocity  continually  increaaing  till  they 

vqireaentation  of  an  abject  so  stupendous  and  arrive  at  the  middle  of  the  diak ;  ttiey  then 

aublime.     Chained  down  to  our  terrestrial  move  slower  and  slower  till  they  go  off  at  the 

manaioo,  we  are  deprived  of  a  sufficient  range  sun's  western  limb ;  after  which  they  disap- 

of  proepect,  so  aa  to  form  a  substratum  to  our  pear  for  about  the  same  space  of  time  they 

thooghta,  when  we  attempt  to  form  concep-  occupied  in  crossing  the  disk,  and  then  enter 

tiona  of  anch  amadng  magnitudes.  The  imap  again  on  the  eastern  limb  and  move  onward  in 

giaation  ia  overpowered  and  bewildered  in  its  the  same  track  as  before,  unless  they  sofler  a 

boldeet  eflbrta,  and  dropa  ita  wings  before  it  change,  aa  frequently  happens,  after  they  disap- 

hna  realised  the  ten  tbouaandth  pert  of  the  pearfrom  the  western  limb.  The  apparent  mei- 

idea  which  it  attempted  to  grasp.    It  is  not  quaUty  in  the  motion  of  iho  spots  is  purely 

ioprobabla  that  the  lafgeat  ideaa  we  have  yet  optical,  and  Is  owing  to  the  oblique  view  we 

acquired  or  can  repreaent  to  our  minds  of  the  have  of  the  partsof  a  globe  which  are  near  the 

jmnenatty  of  the  universe  are  inforior  to  a  maigin ;  but  the  motion  is  such  as  demonstrates 

fuU  and  eomprehenoive  idea  of  the  vast  globe  that  the  spota  are  carried  round  with  a  unifona 

of  the  son  in  all  ito  connexions  and  dimen-  and  CN^uable  motion.  From  the  motion  of  theae 

«ona ;  and,    therefore,    not  only  must  the  spoto  we  learn,  1.  That  the  sun  is  a  globe,  and 

powers  of  th^  human  mind  be  invigorated  and  not  a  flat  surfiioe ;  2.  Thatithas  a  rotetion  round 

eipanded,  but  alao  the  limito  of  our  intelleo-  its  own  axis ;  and,  8.  That  diia  rotation  is  per- 

tual  and  e<irporeaI  vision  must  be  indefinitely  formed  in  the  same  direction  aa  the  rotation 

extended,  before  we  can  graap  the  objecte  of  of  the  planeto  and  their  annual  revolutioni^ 

overpowering  grandeur  which  exist  widiin  namely,  according  to  the  order  of  the  signs  of 

the  range  of  creation,  and  tike  an  enlightened  die  zodiac    The  time  which  a  spot  takes  in 

and  comprehensive  view  of  the  great  Creator's  moving  fromT  the  eastern  to  the  western  limb  is 

empire.    And  aa  each  endowments  cannot  be  thirteen  days  and  nearly  sixteen  hours,  and, 

attained  in  the  preaent  state,  thia  very  drcum-  consequently,  the  whole  apparent  revolution 

stance  forma  a  presomptivd  aigument  that  is  twenty-seven  days  and  nearly  eight  hours, 

man  is  deattned  to  an  immortal  existence,  But  this  is  not  the  true  period  of  the  sun's 

where  his  focnhies  will  be  enlarged  and  the  rotation ;  for  as  the  earth  has,  during  this  time, 

boundariea  of  hia  vision  extended,  ao  as  to  em  advanced  in  ite  oibit  from  east  to  west,  and  in 

able  him  to  take  a  large  and  comprehensiTe  some  measure  followed  the  motion  of  the  root, 

view  of  the  wonden  of  the  rniiverse,  and  the  the  real  time  in  which  the  spote  perform  their 

lange  of  the  Divine  government.  In  the  mean  revolutions  is  found,  by  calculation,*  to  be 

time,  however,  it  may  be  uaeftil  to  allow  our  twenty-five  days,  ten  hours.    Every  part  of 

thoogbcs  to  ezpataato  on  such  objecta,  and  to  the  sun's  equator,  therefore,  movM  at  the  rate 

andeavoartoformaacomprehenaiveanideaas  of  4633  miles  every  hour.  The  axia  of  the  aun, 

posnble  of  such  a  stupendous  lumhiavy  as  the  •  The  followinf  to  the  Proportion  by  whichthe  tree 

iHNM  of  ofc^ecte  auU  more  grand  and  magnifip   ^  56ai.sUiatnic  tiaia  of  ttaa  sua's  rotation. 
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fovad  which  this  levolotion  is  peilbnDad,  U  I  oowitod  aboat  180 ;  wd  on  a  lalaaoeirioal 
AuJined  7  degrees  20  minatee  to  the  ecliptic;  peiceived  spots  of  all  descriptioos  to  tka 
The  Solar  SpaU,  and  the  Phytieal  Con-  amount  of  about  150.  Such  a  nomber  of 
druetUm  of  the  <SufU— Although  the  sun  is  spots  ace  geneially  ananged  into teaor  twelia 
the  fi>ttDtaia  of  light,  and  is  iDoessantly  pour-  diflkrent  dusters,  each  duster  having  one  er 
ing  a  flood  of  radiance  over  surrounding  two  large  spots,  surrounded  with  a  Dumber  «f 
worlds,  yet  tha  nature  of  this  vast  luminary,  smaller  ones.  Fig.  68,  repreamts  the  apoCs 
and  the  operations  which  are  going  on  upon  of  the  sun  nearly  as  they  appeared  on  the  19ik 
its  sur&oe  and  adjacent  regions,  are  in  a  great  of  October,  1836,  some  of  the  smaller  spoil 
measure  involved  in  darkn^  Before  stating  being  omitted.  The  larger  spots  are  repteiait- 
any  opinions  on  this  subject,  it  maybe  proper,  ed  on  a  aomewhat  larger  aeale  than  tbey 
in  the  first  place,  to  give  a  brief  description  of  should  be  in  propartion  to  the  diameter  of  tbs 
the  phmornena  which  have  been  observed  on  drcle ;  but  they  present  nearly  the  same  le- 
the  snifaoe  of  the  sun.  The  first  and  most  lative  aspect  they  exhibited  when  viewed 
atriking  phenomenon  is  the  dark  spots  to  which  throogh  the  telescope  at  the  time  specified, 
we  have  alluded.  These  spots  are  of  all  sizes.  Fig.  69  showsthe  large  spot  on  a  laigerscale; 
from  one  twenty-fifth  part  of  the  sun*s  diam^  and  Fig.  70  a  large  spot  which  appnued  in  • 
ter  to  the  one  five  hundreth  part  and  under,  subsequent  observatian,  which  had  a  bngfat 
The  larger  spots  are  uniformly  dark  in  the  streak  or  two  in  the  centre, 
centre,  imd  surrounded  with  a  kind  of  border  The  magnitude  of  some  of  the  solar  ipoti 
or  iainter  shade,  called  a  penumhrcu  This  is  astonishing.  One  of  the  qMta  seen  Novem* 
penumbra,  which  sometimes  occu|nes  a  con-  her  16,  1835,  was  found  to  measure  about  the 

arable  space  around  the  dark  nucleus,  is  fortieth  part  of  the  sub*s  diameter ;  and  as 
uently  of  a  diape  nearly  correaponding  to  that  diameter  is  equal  to  880,000  miles,  ths 
that  of  tibe  black  spot  Sometimes  two  or  diameter  of  the  spot  must  have  been  83,000 
more  dark  spots,  and  a  number  of  small  ones  miles,  which  is  nearly  three  times  the  diaaie* 
are  induded  within  the  same  penumbra,  and  ter  of  the  earth;  and  if  we  anppoae  it  coif  a 
at  other  times  a  number  of  small  spots  in  a  flat  surface,  and  nearly  circular,  it  oontained 
train,  forming  a  kind  of  tail,  accompany  the  380,183,600  square  milea,  which  is  nead^ 
larger  oues.  The  number  of  the  spot»  is  very  double  the  area  of  our  globe.  The  laigeit  of 
various;  sometimes  there  are  only  two  or  the  spots  in  the  figure,  induding  the  pennm- 
three,  sometimes  above  a  hundred,  and  some-  bra,  measured  about  the  one  twenty-fint  part 
times  none  at  all.  Seheiner^  who  was  among  of  the  sun^s  diameter,  and  ita  breadth  sboot 
the  first  that  observed  these  spots,  remarks,  the  one  ^y-fourth  part  of  the  same  diameter; 
that  ''from  the  year  1611  to  1629  he  never  consequently  the  length  of  the  spots  and  pe- 
found  the  son  quite  dear  of  spots,  except  a  numbra  was  41,900  miles,  its  bnadth  16,300^ 
fowdays  in  December,  1624;  at  other  times  and  its  area  6,829,700,000  square  mile^ 
he  was  able  to  count  twenty,  thirty,  and  even  which  would  afibrd  room  for  ten  globes  a* 
fifty  spota  upon  the  sun  at  a  time."  After-  large  as  the  earth  to  be  placed  upon  it.  It 
ward,  during  an  interval  of  twenty  years,  firom  consisted  of  a  dark  spot  of  a  longiah  lbn% 
1650  to  1670,  it  is  said  that  scarcdy  any  were  about  1 2,000  miles  in  length,  and  two  or  thna 
to  be  aeen.  But,  since  the  beginning  of  last  smaller  spots,  some  of  them  several  thouasod 
oentury,  no  year  has  passed,  so  far  as  we  miles  long,  all  induded  vrifiiin  one  penumlm. 
know,  in  which  spots  have  not  been  seen.  I  The  smallest  spots  we  can  discern  on  theaohr 
have  had  an  opportunity  of  viewing  the  sun  didL  cannot  be  much  less  than  five  or  six  hah 
with  good  telescopes  several  hundreds  of  times,  dred  miles  in  diameter, 
hut  have  seldom  seen  his  surface  altogether  These  spots  are  eubfeet  to  numerfm 
firee  of  spots.  In  some  years,  however,  they  changes.  When  watched  from  day  to  daf, 
have  been  for  more  numerous  than  in  others,  they  appear  to  enlarge  or  contract,  to  change 
In  the  beginning  of  1835  comparatively  few  their  forms,  and  at  l^fj^th  to  disappear  altoge* 
were  seen,  but  during  the  latter  part  of  it,  the  ther,  or  to  break  out  on  parts  of  the  solar  aa^ 
whole  of  1836,  and  up  to  the  present  time  &oe  where  there  were  none  before.  Heveliiia 
(September,  1837,)  they  have  been  exceed-  observed  one  which  arose  and  vaniahed  in  the 
bgly  numerous.  On  the  16th  of  November,  space  of  seventeen  hours.  No  spot  has  been 
1835,  with  an  achromatic  telescope,  magnify-  known  to  last  longer  than  one  that  appesred 
ing  about  a  hundred  times,  I  perceived  about  in  the  year  1676,  which  continued  upon  the 
Ian  diflerent  clusters;  and,  within 'the  limits  sun  above  seventy  days ;  but  it  is  sekiom  thst 
of  two  of  the  clusters,  sixty  diflerent  spots  any  spots  last  longer  than  six  weeks.  Thesa 
were  counted,  and  in  the  whole  of  the  other  spots  that  are  fbraoed  gradually  are  geneFaUf 
dusters  above  sixty  more ;  making  in  all  about  gradually  dissolved ;  those  which  arise  sud- 
120  spots,  great  and  small  On  the  1 9th  of  denly  are,  for  the  most  part,  suddenly  dissolved. 
Oelober,  1836,  and  the  2l8t  of  February,  1837,  Dr.  Lon&  in  hia  *<  Astronomy,"  vol.  ii.  static 
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the  iradem  into  two  or  more  parte. 
Then  qreumetancee  riiow  tiiat  Ibeie  is  a.oer« 
tun  connexion  betweea  the  penumbra  and 
the  nncleos ;  yet  it  is  obserred,  Aat  when  the 
tpoCi  disappear  Uie  penombra  eontinaes  fer 
a  ihort  time  visible  after  the  nneleus  has 
nntihsd.    It  is  ttkewise  observed  that  the 
exterior  bonndory  of  the  pennmbra  never  eon- 
Mti  of  shsrp  an^ea»  hot  is  always  corvilinesr, 
Wwincgnbr  soever  the  oudine  of  the  nneleus 
Bay  be.    The  pnrtions  of  the  sun  on  which 
*p<^  of  any  description  are  perceived  lie  from 
flirty  to  fif^  degrees  on  each  side  of  its  equa- 
te*   No  ^its  are  ever  seen  about  its  polar 


he  Hw  one  roondidi  spc<  by  estimation  not 
much  less  in  diameter  than  our  earth,  biesk 
into  two,  which  immediatelY 
receded  from  one  another  win 
a  prodigious  velocity."   The 
Rev.  Dr.  Wollaston,  whea 
viewing  the  sun  with  a  re- 
flective telescope,  perceived  a 
■milar  phenomenon.  A  spot 
hoist  in  pieces  while  he  was 
observing  it  like  a  piece  of 
ioe,  which,  thrown  upon  a 
frosen  pond,  breaks  in  pieces 
and  slides  in  various  dire<v 
^  tions.    Onthellthof  Oct»' 
ll  ber,  1833,  at  3»  SC  p.  v.,  I 
^  ^Nerved  a  Isvge  spot,  with 
several  smaller  ones  behind 
it,  as  icpieacnted  Fig.  71* 
Next  day,  at  O*'  8(/  p.  x^ 
the  small  spots  marked  e  had 
entireiy  disappeared,  and  no 
trace  of  them  was  afterwardi 
seen.    Each  of  these  spots 
was  more  than  a  thousand 
miles  in  diameler,  yet  they 
were  aH  changed  in  thespaes 
of  twenty-two  hours.    The 
spot  marked  d,  near  the  large 
spot,  though  at  least  two  oc 
three    thousand    miles    in 
length,    dimppeared    about 
three  days  afterward.  When 
any  spot  begins  to  increase 
or  diminish,  the  nucleus^  er 
dark  part,  and  the  penun^brg 
/^  contract  and  expand  at  the 

^J  same  time.  During  the  pro- 
cess of  diminution,  the  pe« 
numbra  encroaches  gradualiy 
upon  the  nucleus,  so  that 
the  figure  of  the  nudeus  and 
the  boundary  between  it  and 
the  penumbra  are  in  a  state 
of  perpetual  change ;  and  it 
sometimes  happens  during 
these  variataons,  that  the  en- 
croadiment  of  the  penumbra 
regions,  (hough  I  have  sometimes  seen  small 
spots  as  distant  from  the  equator  as  sixty  de- 


71 


18  13 


Fig.  73  shows  the  progress  of  a  spot  across 
the  sun's  dkik,  frrati  its  eastern  to  its  western 
limb,  as  observed  and  delineated  by  HeveUu% 
in  May,  1644.  The  figures  refer  to  the  num- 
ber of  «lays  on  which  the  spot  was  observed. 
On  the  fint  day  of  the  observation,  wlien  the 
q>ot  first  appeared  on  the  eastern  limb,  it  was 
seen  as  represented  at  1 ;  the  second  day  it 
was  not  visible,  by  reason  of  cloudy  weather. 
The  third,  fourth,  and  fifth  days  it  gradually 
increased  in  bulk ;  the  sixth  day  it  was  not 
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•MB.    On  tiie  tonlh  tnd  following  days  the  opinioni  hmve  been  entertmaed  reepecHnf  lb 
fpot  wee  rutij  ineraMed  in  bolk,  ^dth  an  irre-  nature  of  the  ion  ever  anee  the  mventioo  d 
fular  atmoephere  about  it  and  a  dark  central   the  teleacope.  It  haa  yeiy  generaUj  been  en^ 
9poL    Figa.  73, 74, 75, 76,  are  repreeentationa   aidered  as  a  Ttit  body  of  Uquid  fiie ;  and  in  • 
of  qwta  by  Sir  W«  HeracfaeL    Fig.  76  ahowa   large  Tolume  no«r  before  me,  pobliehed  oolf 
the  division  of  a  decaying  nucleus  or  opening,   about  a  century  ago,  it  la  conaidered  as  tbs 
where  the  luminous  passage  across  the  open-   local  place  of  nelL    A  large  map  of  the  son, 
ii^  resembles  a  bridge  thrown  over  a  hoUow.   copied  from  the  delineations  of  KirtAer  and 
Besides  the  dark  apota  now  described,  there    Sehamr,  is  exhibited,  in  which  the  solar  sur- 
an  other  spots  which  have  a  bright  and  mot*   fiice  is  represented  as  all  over  covered  with 
tied  appearance,  which  were  fonnerly  termeS   flames,  smoke,  volcanoes,  and  "  great  fonn- 
faeulm,  and  which  Sir  W.  Herachel  distin-    tains,  or  ebuUitiona  of  fire  and  light,  apiesd 
guished  by  the  terms  Nodulet,  CorrugoHonff   thick  over  the  whole  body  of  it ;  and  in  many 
•nd  JUdge»,    Theee  spots  are  chiefly  to  be  placea   dark  tpcfU,    roprcaenting   dens  or 
•een  near  the  margin  of  the  aan.  In  the  aame  cavema,  which  may  be  suppoaed  the  seats  of 
latitudes  in  which  the  other  spots  iqppear*   the  blackness  of  daikneaa."*     In  this  pictois 
They  appear  first  on  the  Atem  margin,  and   the  smc^e  and  flamea  are  repreaented  as  linig 
continue  visible  for  three  or  four  daya,  but  are  beyond  the  margin  of  the  aun  about  a  nin£ 
invisible  when  they  arrive  near  the  middle  of   part  of  its  diameter,  or  neariy  90,000  mfles ;  a 
the  disk,  and  when  they  approach  near  tho  picture  as  unlike  the  real  sni^useof  the  son  as 
western  limb  they  are  again  distinctly  visible,   the  gloom  of  midnight  is  unlike  tiie  splendours 
This  drcumstanoe  ahowa  that  they  are  ridges  of  day.    But,  leaving  anch  extnv^nant  and 
or  elevationa,  which  appear  in  profile  w^n   untenable  notiona,  even  aome  philosophen 
near  the  limb,  but  in  front  or  foreshortened  have  held  opiniona  altogether  incompatible 
when  near  the  middle  of  the  disk,  so  as  to  be-  with  reason  and  with  the  phenomena  preaeo^ 
eome  inviaible.    They  are  generally  seen  in   ed  by  the  aun :  Galileo,  Hevelius,  and  Mao- 
tiie  immediate  neighbonriiood  of  dark  spots,   pertius  considered  the  apote  aa  scorjo  floatinf 
•ad  in  the  plaoeavrhere  spots  have  appeared;   in  the  inflammable  liquid  matter  of  whldithaj 
and  hence,  for  aeveral  years  past,  when  any   conceived  the  sun  to  be  composed.    Othen 
of  these  foculs  or  ridges  have  appeared  on  the   have  imagined  that  the  fluid  which  sends  forth 
eastern  margin,  I  have  uniformly  been  enabled   light  and  heat  contains  a  nndens  or  solid  globe, 
to  predict  the  appearance  of  a  large  spot  or  in  which  are  aeveral  volcanoea,  like  Etna  or 
two  within  the  courae  of  twenty-four  or  thirty  Vesuvius  which  from  time  to  time  caat  fixth 
houra ;  and  in  more  than  twenty  or  thirty  in-  quantities  of  bituminous  matter  up  to  the  sor> 
stances  I  have  never  been  disappointed.  Theee  foce  of  the  sun,  and  form  thoae  spots  which 
foenle    and   ridges   preeent  a  mottled  and   are  seen  upon  it ;  and  that,  aa  this  matter  ii 
waving  appearance,  like  that  of  a  country  with  gradually  changed  and  consumed  fay  the  to- 
gentle  elevations  and  depressions,  and  bear  a  minoos  fluid,  the  spots  disappear  for  a  time^ 
strong  resemblanoe  to  certain  portions  of  that  but  are  seen  to  rise  again  in  the  same  plana 
anrfoceofthe  moon,  particularly  the  more  level  when  those  volcanoea  cast  up  new  matter. 
portions  of  the  orb,  which  present  a  number  Others,  again,  have  supposed  that  the  son  ii 
of  gentle  wavings  or  elevations  and  depre^  a  fieiy  luminous  fluid,  in  which  several  opaque 
aions.    And  as  those  wavinga  or  ridges  which  bodies  of  irregular  shapea  are  imm«sed,  and 
appear  on  die  son  are,  in  a  clear  atmosphere,   that  these  bodies  are  aometimea  buoyed  uper 
as  distinctly  perceptible  as  the  rough  surface   raiaed  to  the  sorfoce,  where  they  appear  like 
of  the  moon,  they  must  be  objects  of  immense  qwts ;  while  others  imagine  that  thia  luminaiy 
extent  and  of  very  great  elevation,  whether  consists  of  a  fluid  in  continual  agitation,  by  the 
tiiey  consist  of  luminous  clouds  or  of  more   rapid  motion  of  which  some  parta  more  grosi 
dense  materials.    Bome  of  those  spacea  or   than  the  rest  are  carried  up  to  the  aoTfoea  in 
ridgea  have  been  found  to  oeeupy  a  portion  of    Uke  manner  as  scumriseson  the  top  of  melted 
the  solar  disk  equal  to  seventy-five  thousand    metal  or  any  thing  that  is  boiling, 
miles.    They  extend  over  a  large  portion  of       The  fiitility  of  all  auch  opiniona  is  obrioos 
the  sun's  surface,  and  their  sfaafieand  position  when  we  consider  attentively  all  the  varietiea 
are  frequently  changing.  of  the  solar  phenomena,  and  when  we  reflect 

Opiniona  and  Dedudiofu  reapeeting  f Ae  on  the  immense  magnitude  both  of  the  aon 
Nature  and  Constitution  of  the  aun^ — ^Hav-  itself  and  of  the  qwts  vrhich  traverse  its  sink- 
ing described  the  principal  phenomena  con-  foee.  What  resemblance  cin  there  be  be- 
neeled  with  this  immense  luminaiy,  we  may  tween  such  volcanoea  as  Etna  and  Vesorio^ 
now  consider  what  conclusions  those  appear-  and  spots  oo  the  sun  80,000  miles  in  disine* 
•nees  lead  ns  to  deduce  respecting  its  con-  ^ 

atondion  »nA  a%tk  moMmea  whirh  am  cmintr       *  "A"  Inquiry  into  the  Nature  and  Pta*«  •« 
mcuon  and  Uie  processes  wnicn  are  going   h^,,  „  g^  ^^^  ^^^  ^  Swinden,  M.  A.,  Rector  of 

OA  near  its  sur&se.     Very  vague  and  foolish   Cuzten,  in  Kent.  Id  edit.,  p.  470.  London,  ITV* 
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!■;  and  tevmtl  times  larger  than  the  whole  tiiat  fibe  Apth  of  Hm  noelena  oi  daik  part  «f 
•Brtht  betfteen  the  -vast  and  aabliine  opera-  the  spots  was,  in  seyeral  instances,  firom  2001 
lions  going  forward  in  this  magnificent  i^be,  to  nearly  4000  miles.  In  order  to  confinn 
and  **  the  $eum  and  aeoria  of  melted  metall"  his  theory,  he  constructed  s  globe  repreeenting 
We  tn  most  egreglousty  when  we  attempt  to  the  son,  with  certain  hollows  cut  out  to  repr»* 
eompaie  the  substances  and  the  puny  opera-  sent  the  spots  or  ezcaTations,  which  were 
tioDs  which  we  see  around  us  on  the  globe  painted  black  with  Indian  ink,  and  the  slops 
we  inhabit,  with  what  takes  piece  on  so  sto-  or  shelving  sides  of  the  excavations  wera  die* 
pendens  e  globe  as  tiie  sun,  whose  constitution  tinguished  from  the  brightness  of  the  external 
must  be  so  immensely  difierent  from  that  of  suiftoe  by  a  shade  of  the  pencil,  which  i&> 
the  planetary  bodies,  and  from  every  thing  creased  towards  the  external  border.  When 
within  the  range  of  our  observatioB  on  this  this  artificial  sun  vras  fixed  in  a  proper  frames 
earth.  We  talk  of  Yoicanoes,  of  scoria,  of  and  examined  at  a  great  distance  with  a  tele- 
boiling  metals,  of  bituminons  matter,  of  deni^  >copo»  the  umbra  and  the  nucleus  exhibited 
and  cavenis,  and  fieiy  flames  in  the  sun,  as  the  same  phenomena  which  are  observed  on 
if  they  were  as  conunon  there  as  with  us;  the  real  sun.* 

whereas  dieie  is  eveiy  reason  to  believe  that       Sir  William  Herschel,  with  his  powerAd 
nothing  similar  to  any  of  these  is  to  be  found  telescopes,  made  numerous  obnrvations  on 
in  the  ooustitntion  of  tins  vast  luminary.   We  the  solar  spots,  and  arrived  at  the  same  con- 
might,  with  as  good  reason,  attempt  to  com-  elusion  as  Dr.  Wilson  had  done,  that  the  dark 
ptie  the  process  of  vegetation  on  our  globe,  nucleus  of  the  spots  ii  the  opaque  body  of  the 
and  the  tides  and  currents  of  eur  ocean,  with  sun  appearing  through  the  openings  in  its  at- 
what  takea  place  on  the  surfiboe  of  Jupiter  or  mosphere,  and  that  the  luminous  snrfiioe  of 
on  the  rings  of  Saturn.    In  all  such  cases,  it  the  sun  is  neith^  a  liquid  substance  nor  an 
ii  most  beoonung  rather  to  aduiowledge  our  elastic  fluid,  but  luminous  or  phosphoric  clmids 
ignorance  than  to  caricature  and  d^prade  the  floating  in  the  solar  atmosphere.    He  eon* 
snblimest  works  of  Omntpotenre  by  our  pne-  ceives,  from  the  uuifiwmity  of  colour  in  the 
rile  explanationa  and  whimsical  •heoiies.  Tlie  penumbra  or  sAoUmos,  that  below  these  sel^ 
following  are  some  of  the  more  rational  con-  luminous  clouds  there  is  another  stratum  of 
elusions  whieh  have  been  deduced  in  reference  clouds  of  inferior  bri^tness,  which  is  intended 
to  the  constitution  of  the  sun.  as  a  curtain  to  protect  the  solid  and  opaque 
In  the  first  place,  from  a  variety  of  observa-  body  of  the  sun  from  the  intense  brilliancy 
tkns^  it  Is  now  pretty  well  determined  that  and  heat  of  tiie  luminoos  donds ;  and  that 
the  solar  spots  are  depruncna,  and  not  eieva-  « the  luminous  strata  are  sustained  fer  above 
tioDs,  and  that  the  black  nndens  of  every  the  level  of  the  solid  body  by  a  transparent 
apot  is  the  opaque  body  of  the  sun  seen  elastic  medium,  canying  on  its  upper  surfece, 
fluough  an  opening  in  the  luminous  atmo-  or  at  some  considerably  lower  level  within  its 
sphere  with  which  it  is  environed.    Tins  was  depth,  c  cloudy  stratum,  which,  being  strongly 
fint  ascertained   by  numerous  observations  illuminated  from  above,  reflects  a  considerable 
made  by  the  late  Dr.  Wilson,  professor  of  as-  portion  of  the  light  to  our  eyes,  and  forms  a 
tvonoay  in  the  univenity  of  Glasgow.    This  penumbra,  while  the  aolid  body,  shaded  by  the 
conduaon  is  founded  on  the  following  feds:  douds,  reflects  little  or  none." 
When  any  spot  is  abeat  to  disappear  behind       What,  then,  are  the  condusions  which  may 
flie  sun's  western  limb,  the  eastern  portion  of  be  deduced  in  regard  to  the  constitution  of 
file  umbra  first  contncls  in  its  bieadtfi,  and  the  snni     In  the  first  place,  vre  must  admit 
thea  vaoMhes.    The  nucleus  then  contracts  that,  at  present,  we  know  very  little'  of  the 
and  vamshes,  while  the  western  portion  of  nature  of  this  immense  luminary,  and  of  the 
the  ombrastiQ  remains  visible.    When  a  spot  ptoceaoes  that  are  going  forward  on  its  surfeoe 
cooes  bto  vbsw  en  the  sun's  eastern  iimb^  tiie  or  in  its  atmosphere.    For  there  is  no  similar 
•■tem  portion  of  the  umbra  first  beeomes  body  with  which  we  are  intimately  acquainted 
^ble,  then  the  dark  nndeos,  and  then  the  with  which  we  can  compere  it,  and  which 
^'ertora  part  of  the  umfan  makes  its  appear-  mig^t  enable  us  to  form  some  definite  conoep- 
■Me.    When  two  spots  are  near  each  other,  tions  of  the  causes  which  produce  the  pheno- 
the  umbra  of  the  one  spot  is  deficient  on  the  mena  it  presents.    But,  secondly,  it  appears 
«ds  next  the  other;  and  when  one  of  the  highly  probable,  if  not  absdutely certain, thai 
^MMs  ii  nmch  larger  then  the  other,  the  union  the  great  body  of  the  sun  consists  of  sn 
of  the  largest  wai  be  completely  vrantmg  on  opaque  solid  globe,  most  probably  dtveraified 
tile  side  next  the  small  one.    From  various  vrith  elevations  and  depressions,  but  of  tha 
'''■dMKtical  estimates  and  calenlalioos  in  v^ 

or  tnev  appearance  and  disappearw  ^gt^^iis :"  and  another;in  reply  m  •one  objections 
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vtUmn  or  qvaKtiet  of  tbii  interior  g:lobe,  and  dianget  and  nroliitionf  wonld  Appear,  fhot 
the  material  of  which  it  is  compoaed,  we  are  are,  in  all  probability,  operations  and  dnngei^ 
altogether  onaequainted*  Thiidly,  (iiat  this  though  of  a  ▼ety  different  descripttoii,  tatini 
opaqoe  globe  is  sanronnded  wi^  a  body  of  place  on  the  sotar  sor&oe  or  atmoephere  upon 
Ji^t,  which  it  difluees  throoghont  the  planet^  a  acale  of  mnch  larger  extent  It  is  found  bj 
«rf  system  and  hr  beyond  it ;  bnt  whether  this  cakolation  that  the  smallest  space  eoDtainin; 
li^t  consists  of  phqsphoriecloads  in  perpetual  a  visible  area  which  can  be  diatincUy  per* 
motion,  or  how4t  is  produeed  and  kept  con*  oaived  on  tiie  sun  with  good  teleaeopM  h 
tinaally  in  action,  is  only  matter  of  conjecture,  about  460  miles ;  and  a  circle  of  this  diameter 
But,  in  whatever  it  consists,  it  is  pretty  evi*  contains  about  166,000  square  miles.  Now 
doit  that  it  forms  a  shell  or  covering  armmd  those  ridges  or  corrugatioDS,  fonnoriy  termed 
the  dark  body  of  the  sun  of  sevend  thousand  faeulaBj  which  are  seen  near  tfie  sDo'emargio, 
niles  in  tfaickneso.  Fourthly,  there  are  stn*  are  more  than  twenty  times  larger  than  ndi 
pendous  motions  and  operations  continually  a  space ;  they  evidently  appear  to  be  elenp 
foittg  forward  in  connexion  widi  the  snr&oe  tions  and  depressions  on  the  solar  nirftce, 
or  the  luminous  atmosphere  of  this  i*>m«>n**  and  are  almost  as  distinctly  perceptible  at  the 
body.  wavings  and  inequalities  on  the  snr&oe  of  the 
That  extenaive  and  amazing  operatioos  and  moon*  How  inunenaely  large  and  elevated, 
processes  are  going  forward  on  the  sur&oe  of  then,  must  such  objects  in  reality  be,  whoi 
the  sun.  or  in  its  immediate  vicinity,  appears  we  perceive  their  inequalities  so  dialinctl^f  tf 
from  the  immense  ajxe  of  both  the  dark  and  the  distance  of  ninety-five  railKoiia  of  milei! 
huninous  spots,  and  the  sudden  and  extenaive  The  elevated  parts  elf  such  objects  cannot  be 
dianges  to  which  they  are  fiequently  sub*  less  than  several  hundreds  of  miles  above  the 
jected.  l^iotB  have  been  observed  on  the  level  of  the  valleys  at  depresaionB,  and  ex- 
solar  disk  so  large  as  the  one  twentieth  of  the  tending  in  length  several  thouaands  of  mib& 
sun's  diameter,  and,  of  courae,  44,000  mike  Tet,  aometimes  in  a  fow  days,  or,  at  most,  in 
in 'lineal  extent,  comprising  an  area  of  one  a  fow  weeka,  these  extensive  objecti  an  either 
thousand  five  hundred  and  twenty  miUiona  of  dissipated  or  dark  spots  appear  in  their  room. 
square  miles.  Now  it  is  known  from  observa*  It  is  evident,  then,  that  stopendoixi  powen 
tion  that  such  spots  seldom  or  never  last  axe  in  action,  and  vast  operatioBs  are  goag 
longer  than  forty^ourdaya^  and,  consequently,  on  in  connexion  with  this  august  tuminny, 
their  borders  must  approach  at  the  rate  of  at  for  surpassing  eveiy  thing  within  the  range 
least  a  thousand  miles  every  day,  but  in  most  of  our  contemplation  in  tUs  terrestrial  sphere, 
cases  with  a  much  more  rapid  motion.  M^iat^  and  of  which  the  human  mfaid  eau  ftrm  no 
then,  shall  we  think  of  the  motions  and  ope-  distinct  eoneeptioii.  These  operatioDS  appear 
rations  by  which  a  large  spot  has  been  made  to  be  earried  forward  in  a  systematic  order, 
to  disappear  in  the  courae  of  twenty-two  and  fay  the  regular  bflaenoe  of  certain  phya- 
houra,  as  I  have  sometimes  observed,  yea,  cat  agents.  Bat  vrhat  these  agents  are ;  hov 
which  have  disappeared  in  the  courae  of  a  they  produce  tlieir  efiecta ;  wherain  tbeydiftr 
fiBgle  hour!  And  what  shall  we  thmk  of  in  their  nature  and  properties  from  tbe  ph^ 
the  process  by  v^iichaspot  as  large  as  the  calagentioennected  with  our  globe;  whether 
earth  was  broken  into  two  daring  Hie  moment  they  be  employed  in  keeping  up  a  oooslaiit 
of  observation,  and  made  to  raoede  from  each  eiBux  of  ligfat  and'  heat  to  the  worlds  whidi 
otfao',  as  was  observed  both  by  Dr.  Long  and  roll  around ;  or  wheAer  their  activities  haw 
Hr.Wollastonl  (Seepage  100.)  Howpower*  any  relatioii  to  intelligent  beings  eoinieded 
fal  the  foroea,  how  nsgUA  the  motions,  and  with  tlie  sun,  are  questions  whidi,  hi  oar  pr^ 
how  extensive  the  cfaai^fes  wliieh  must  hove  sent  stats,  it  is  impossible  to  resolve.  Bntfre 
been  preduoed  m  such  cases !  Whether  we  can  easOy  conceive  that  scenes  of  overpowe^ 
eoiisider  such  changes  to  be  produced  in  the  ing  graadeur  and  sublimity  would  be  pr»- 
•olid  globe  of  the  sun,  or  merely  m  the  lumi-  senled  to  view  could  we  suppose  ounehei 
nous  atmosphere  with  whidi  it  is  environed,  fdaeed  in  the  immediate  vicinity  of  ^  \f^ 
die  scale  on  which  such  movements  and  ope-  nary.  Were  we  placed  within  a  hundred 
talums  must  be  conducted  is  immense,  imd  miles  of  the  solar  luminous  atmo^bere,  where 
altogether  overpowering  to  the  imagination,  tlie  operations  which  vre  now  behold  tit 
What  ahould  we  think  were  vre  to  behold  the  remote  distance  would  be  distinctly  peroavN, 
whole  of  the  douds  which  float  in  the  earth's  we  should  doubtless  hdidd  a  scene  of  o«e^ 
•tmeaphefe  diaaipatrid  in  a  moment;  the  con-  whehmng  magnificence  and  splendoor,  and  a 
linent  of  America  detadied  from  its  basis  and  series  of  sublime  phenomena  for  saipasn^ 
transported  across  the  Atlantic;  or  the  vast  vrhat  «eye  halh  yet  seen,"  or  the  mbd  of 
Pacific  Ocean,  in  the  oourae  of  a  few  days,  man  can  yet  conceive.  Were  we  pla^ 
overwhelming  with  its  Inflows  the  whole  of  withm  this  himinous  atmosphere,  on  tbe  soOd 
Aaia,  Africa,  and  Europe  1  Amanng  as  such  suifoce  of  the  sun,  we  should  doobtlssB  cob* 
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fiafklB  m  BceoB  altogether  novel,  and  iti&  eaiflk'a  hemiiphera,  seen  at  «fne  eompreheik- 

mon  brilliant  and  astoniahing.  To  a  spectator  atye  view,  would  afiord  ua  comparatively  little 

in  this  poaition  an  opening  in  the  Inniinoiui  aaaintance  in  forming  an  adequate  oonceptian 

atmosphere  aeTeral  thooauds  of  mOea  in  cir^  of  inch  a  stnpendona  globe  as  the  ann;  it 

comference,  where    none   appeared   before,  would  not  equal  the  idea  of  magnitude  wfaidi 

would  be    presented  to  hia  yiew,  through  we  ought  to  attach  toone  of  the  smaller  spoCa 

which  the  stars  of  heaven  might  poaribly  be  on  ita  sur&oe.    For  the  area  of  the  solar  sui^ 

perceived ;  and  in  a  short  time  thia  opening  foce  is  twenty*four  thousand  seven  hundred 

would  gradually  close,  and  he  would  find  timea  greater ;  ao  that  24,700  scenes  equal  in 

himself  again  aurrounded  with  ineffikhlesplen-  magnitude  to  the  hemisi^ere  of  our  globe 

dour;  while,  at  the  same  time,  he  mi^t  have  must  pass  between  ua  in  review  before  we 

a  view  of  the  physical  agenta  by  whkh  tiieae  could  acquire  a  comprehensive  and  adequate 

aatomslung  eneets  are  produced.    In  a  short  idea  o(  the  expansive  sur&ce  odhe  sun.  And 

lime    another   opening  of  a  difierent  kind  were  a  scene  of  this  description  to  pass  before 

would  be  perceived,  and  other  aoenes  and  our  eyes  every  two  hours,  till  an  extent  equal 

bransformations  would  be  exhibited  to  the  to  the  area  of  the  sun  passed  under  our  view, 

tiew  in  regular  suooession.  That  such  scenes  and  were  twelve  hours  every  day  allotted  for 

would  actually  be  exhibited  is  a  natural  d^  the  observation,  it  would  require  more  than 

duction  &om  the  theory  (which  may  be  con^  eleven  years  before  auch  a  raind  survey  of  tide 

sideied  as  established)  that  the  sun  consists  vast  luminary  could  be  completed.    But,  as 

of  a  aolid  globe,  surrounded  with  a  luminous  we  can  have  no  adequate  idea  of  a  scene 

atmosphere,  and  that  the  dark  spota  are  the  oomprduAiding  a  whole  hemisphere  of  our 

openings  in  that  luminous  fluids  glebe,  let  us  compare  the  view  frdft  Mount 

It  appears,  then,  that  the  aim  which  we  Etna  with  the  ampfitude  of  the  sun.   "There 

daily  behold  is  a  body  of  ineflable  magnitude  Is  no  point  on  the  surfooe  of  the  globe,**  says 

and  ^lendour,  and  that  the  most  magpnificent  Mr.  Brydone,  ''that  unites  so  many  awful  and 

operations  are  inoeasantly  going  forward  on  sublime  objects  as  the  top  of  Etna,  and  no 

ito  surface  or  in  ite  immediate  vicinity.    It  is,  imagination  has  dared  to  form  an  idea  of  so 

indeed,  a  kind  of  univerae  in  itself,  the  magni-  gloriocs  and  magnificent  a  scene.    The  body 

tode,  and  extent,  and  grandeur  of  which,  and  of  the  sun  is  seen  riung  from*  the  ocean, 

the  vast  and  sublime  operations  connected  immense  tracts  both  of  sea  and  land  inter- 

with  ite  physical   constitution,  surpass  the  vening;  theidands  of  Pinari,  Alicudi,  Lipari, 

powers  of  the  human  mind  to  form  any  ade*  Stromboli,  and  Volcano,  with  their  smoking 

qoate  conception.    Wearedeatituteof  a«tf^  summits,  appear  under  your  foet,  and  yon 

drtUum  of  thought  for  enabling  us  to  form  look  down  on  the  whole  of  Sicily  as  on  a 

a  compiehensive  conception  on  this  snlject  map,  and  can  trace  eveiy  river  through  all  ite 

When  we  ascend  to  the  top  of  Mount  Etna  windings  fiom  ite  source  to  ite  mouth.    Tlie 

or  Mount  Blanc,  and  survey  the  vast  group  view  is  absolutely  boundless  on  eveiy  side,  so 

of  surrounding  objecte  which  appear  around  that  the  flight  is  every  where  lost  in  the  im* 

and  benoith  us  when  the  morning  sun  illunu-  mensity.**    Tet  this  glorious  and  expanrive 

nates  the  landscape,  we  behold  one  of  the  prospect  is  comprised  within  a  circle  about 

largest  and  most  expansive  olgecte  that  can  840  milea  in  diameter  and  754  in  carcom- 

meet  our  eye  in  this  sublunary  scene;  and  ferepce,  conteining 45,240  square  miles,  which 

we  can  compare  it  with  objecte  that  am  is  on^  1-58,776,608  part  of  the  surfoce  of  the 

smaller  and  with  those  tfiat  are  aomewhat  son;  so  that  fifty-three  milfions,  seven  hun- 

faoger.    But  the  amplitude  of  sudi  a  scene  died  and  seventy-six  thousand  landscapes, 

extends  osAj  to  a  hundred  or  a  hundred  and  each  as  beheld  from  Mount  Etna,  behoored 

fifty  miles  in  every  direction,  whidi  is  less  to  pass  before  us  before  we  could  contemplate 

than  the  least  visible  point  or  wpd  which  we  a  snr&oe  as  enansiveaB  that  of  the  sun ;  and 

can  perceive  on  the  sun  with  the  most  power-  if  every  such  landscape  were  to  occupy  two 

fol  telescopes.    Were  we  transported  to  a  houn   in   the   contemplation,  as  supposed 

point  ^^re  or  six  thousand  miles  above  the  above,  it  would  requirafoyeniy^Sitir/AouMntf 

■nrfooe  of  the  earth,  ao  as  to  take  in  nearly  at  Jhe  hundred  ana  Jtfty»Jfimr  years  before  the 

one  view  the  whole  hemisphere  of  our  globe;  wlude  snrfoce  of  tms  inmiense  g^obe  could  be 

and  were  our  eyes  to  be  strengthened  so  as  to  in  this  manner  surveyed ;  and,  after  all,  we 

be  able  to  perceive  every  part  of  ite  surfiwe  should  have  but  a  very  imperfect^  conception 

fistinctly,  our  ideas  of  magnUude  would  be  of  tbesolu^corilefiteof  the8un,wh]ch  contains 

vasdy  enlarged,  and  we  should  be  enabled  to  856,818,739,300,000,000  of  cubical   miles, 

form  more  correct  snd  comprehensive  concep-  which  number  is  146,670  times  greater  than 

tkms  than  we  can  now  do  of  the  still  greater  the  number  of  square  miles  upon  ite  surface. 

■egnitudea  of  many  of  the  celestial  bodies.       What  a  glorious  idea,  Aen,  does  such  an 

Bflt  even  such  an  dtneet  as  the  whole  of  the  dtnect  as  the  sun  present  to  us  of  the  QvkX*' 
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»ii7m  of  the  Deig  and  the  EwBmsiis  oi  nniyene, ''wfaon  kingdom  ruladiofer  all,  and 

Omitipotsscx  !    There  b  no  tingle  object  before  whom  all  nationa  are  counted  ai  le« 

within  the  range  of  oar  knowledge  that  alTords  than  nothmg  and  vanity.** 
a  more  striking  and  auguat  emblem  of  its       It  might  here  form  a  subject  of  inqoiij, 

Great  Czeator.  In  its  lustre,  in  its  magnitude,  whether  there  he  any  reaton  to  believe  that 

in  its  energy,  in  its  boundless  influence,  and  /A«  tun  i$  inhabited  7     Most  astronomen 

its  beneficial  eflects  on  this  earth  and  on  have  been  disposed  to  answer  this  question  in 

surrounding  worlds,  there  is  a  more  bright  the  negative.    Sir  W.  Henchel,  however, 

display  of  Divine  perfection  than  in  any  other  and  several  others,  consider  it  as  not  altoge- 

material  being  with  which  we  are  acquainted:  ther  improbable  that  the  sui)  is  peopled  with 

••Great  «»ofce  ofdayl  be.l  im.f.  her.  below  '^^P"?  ^8^,    J^^JP^  ^  *'"°^!; 

Of  tky  Creator !  ever  pourinf  wide  consisting  of  a  dark  sohd  nucleus,  surrounded 

From  world  to  world,  the  vital  oeean  round,  by  two  strata  <tf  clouds,  the  outermost  the  r^ 

Oo  Nature  write,  with  every  beam,  hla  pratoe."  ^^  ^  ^^  ^i^^  ^j  ^^^  ^hich  is  difloaed 

Could  such  a  magnificent  orb  have  been  to  the  remotest  parts  of  the  system,  they  coo- 
produced  by  a  fortuitous  concourse  of  atoms,  oeived  that  the  interior  stratum  was  intended 
and  placed  in  its  proper  position  to  distribute  to  protect  the  inhabitants  of  the  sun  from  the 
light  and  attractive  influence  to  the  worlds  fiery  blaze  of  the  sphere  of  light  and  best 
which  roll  around  it  1  Could  chance  have  with  which  they  are  surrounded.  On  either 
directed  the  distance  at  which  it  ahould  be  side  of  this  question  it  becomes  us  to  speak 
placed  from  the  respective  planets,  or  the  size  with  diffidence  and  modesty.  We  ought  not 
to  which  it  should  be  expanded,  in  order  to  to  set  limits  to  the  wisdom  and  arrangemeota 
diffuse  iti  energies  to  the  remotest  part  of  the  of  the  Creator  by  affirming  that  rational 
aystem?  Could  chance  have  impressed  upon  beings  could  not  exist  and  find  enjoyment  on 
it  the  laws  requisite  for  sustaining  in  their  such  a  globe  as  the  sun,  on  account  of  the 
courses  all  the  bodies  dependent  upon  it,  or  intensity  of  light  and  heat  which  far  ever  pie- 
have  endowed  it  with  a  source  of  illumination  Tails  in  that  region.  For  it  is  probable  that 
which  has  been  preserved  in  action  from  age  the  luminous  matter  that  encompaasea  the 
to  age !  To  affirm  such  positions  would  be  solid  globe  of  the  sun  does  not  derive  its 
to  undermine  and  annihilate  the  principles  of  splendour  fit>m  any  intensity  of  heaL  If  this 
all  our  rea^nings.    The  existence  of  die  sun  were  the  case,  the  parts  underneath,  whidli 

Soves  the  existence  ofan  Eternal  and  Supreme  are  perpetually  in  contact  with  that  glowing 

ivinity,  and  at  the  same  time  demonstrates  matter,  would  be  heated  to  such  a  d^pee  aa 

bia   omnipotent   power,    his    uncontrollable  to  become  luminous  and  bright,  whereas  wa 

agency,  the  depths  of  his  wisdom,  and  the  find  that  they  have  uniformly  a  dark  appea^ 

riches  of  his  beneficence.    If  such  a  luminary  ance :  so  that  it  is  possible  the  interior  regioo 

be  so  glorious  and  incomprehensible,  what  of  the  sun  may  be  in  a  state  of  oomparalivdj 

muiat  its  Great  Creator  be  1     If  its  splendour  low  temperature.    For  any  thing  we  know  to 

be  so  dazzling  to  our  eyes,  and  its  magnitude  the  contrary,  or  can  demonstrate,  the  sod  may 

so  overpowering  to  our  imagination,  what  be  one  of  tlie  most  splendid  and  delighdiil 

must  He  be  who  lighted  up  that  magnificent  regions  of  the  universe,  and  scenes  of  msgnifi- 

orb,  and  bade  a  retinue  of  worlds  revolve  cenoe  and  gruidenr  may  be  there  displayed 

around  it;  who  'dwells  in  light  inaccessible,  fiur  surpassing  any  thing  that  is  to  be  found 

to  which  no  mortal  eye  can  approach  T*    If  in  the  planets  which  revolve  around  it,  and  ita 

the  sun  is  only  one  out  of  many  myriads  of  population  may  as  Ui  exceed  in  number  that 

similar  globes  dispersed  throughout  the  illimit-  of  other  worlds  as  the  immense  sixe  of  this 

able  tracts  of  creation,  how  great,  how  glorious,  globe  exceeds  that  of  all  the  other  bodies  ia 

how  far  surpassing  human  comprehension  Sie  system.    Bat,  on  the  other  hand,  we 

must  be  the  plans  and  the  attributes  of  the  know  too  littie  of  the  nature  and  oonstitntioB 

infinite  and  eternal  Creator !    ^  His  greatness  of  the  sun,  and  the  plans  of  Divine  Wisdom 

b  unsearchable,  and  his  ways  past  finding  to  warrant  us  to  make  any  positive  aaaertioDS 

out"     Could  we  thoroughly  comprehend  the  on  this  point    Although  no  intelligent  beings 

depths  of  his  perfections  or  the  grandeur  of  were  connected  with  tiiia  great  luminsiy,  iti 

his  empire,  he  would  cease  to  be  God,  or  we  boundless  influence  in  the  planetary  system; 

should  cease  to  be  limited  and  dependent  its  being  the  soul  and  centre  of  aurroonding 

beings.    But,  in  presenting  to  our  view  such  worlds ;  its  diffiising  light,  and  heat,  and 

magnificent  objects,  it  is  evidently  his  inten*  genial  influences  of  various  kinds,  to  dl  fiia 

tion  that  we  should  riae  in  our  contemplations  tribes  of  their  inhabitants ;  and  its  cementing 

fit>m  the  eflect  to  the  cause,  from  the  creature  them  all  by  its  attractive  energy  in  one  lutf* 

to  the  Creatcr,  from  the  visible  splendours  monious  system,  are  reasons  sufficient  for  the 

and  magnifice:tce  of  creation  to  the  invisible  creation  of  this  vast  globe,  without  the  inflo* 

glories  of  Hiir  who  sits  on  the  throne  of  the  ence  of  which  perpetual  dazkneas  would  etr 
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■QiiABpimetgwmiUiteitfrom  OunrtplieiM,  petoal  dtikneML    Thw  earth  wmild  becoiM  * 

lad  IIm  whole  tyalein  soon  become  one  nni-  Hfelesi  maas,  a  dreaty  waste,  a  nide  Inmp  «f 

vsihI  wredL.  inactive  matter,  without  beauty  or  order.   N5 

It  is  owing  *o  the  existence  of  the  san  that  longer  choald  we  behold  the  meadows  clodiei 

our  globe  is  a  OHbitable  worid  and  productive   with  verdnre,  the  flowers  shedding  their  pef^ 

•r  enjoyment.    Ahnostall  the  benign  agen-  fumes,  or  ^'the  valleys  coverad  with  com.^ 

ries  which  are  going  forward  in  the  atmo-  The  feathered  songsters  would    bo  .engef 

■phere,  the  waters,  and  the  earth,  derive  their  chant  their  meloAoos  notes ;  idl  human  acfi> 

origin  from  its  powerful  and  perpetual  inflo*  vtty  would  cease ;  universal  alenoe  would 

ence*  Its  light  diffuses  itself  over  every  region,  t^^gn  undisturbed,  and  this  huge  globe  of  land 

end  produces  all  that  diversity  of  coburiiig  and  water  would  return  to  its  original  chaos* 

which  entivens  and  adorns  the  landscape  of       Hence  it  appears  that  there  k  a  sufiiciedl 

the  world,  without  which  we  should  be  unable  reason  for  the  creation  of  this  powerful  hunl* 

to  distinguish  one  obiect  from  another.    By  nary,  although  no    sensitive  or   inteUigeol 

its  vivifying  action,  vegetables  are  elaborated  beings  of  any  desexiption  vrere  placed  on  iti 

from  inorganic  matter,  £e  sap  ascends  through  snrfece.    But,  at  the  same  time,  when  we 

theb  myriads  o(  vessels,  the  flowers  glow  vrith   eonader  the  Infinite  wisdom  and  intelligefiea 

the  richest  hues,  the  fiuits  of  autumn  are  m»-  of  the  Divine  mind,  and  that  die  thoughti  and 

tnred,  aud  become,  in  their  turn,  the  support  the  ways  of  God  as  fer  surpass  the  thoughts  of 

of  animals  and  of  man.    By  its  heat  the  man  as  the  heavens  in  height  surpass  the  eaith; 

waters  of  the  rivers  and  the  ocean  are  atten-  when  we  consider  that  animated  brings  on 

nated  and  carried  to  the  higher  regions  of  die  our  own  globe  are  found  in  situations  when 

atmosphere,  where  thcr^  circulate  in  the  form  we  should  never  have  expected  them;  ttnA 

of  vapour  till  they  agam  descend  in  showers,  every  puddle  and  maish,  and  almost  every 

to  snpo^  the  sources  of  the  rivers  and  to  fer-  drop  of  water,  is  crowded  with  Hving  beings; 

tilize  tne  aoiL    By  the  same  agency  all  vnnds  and  that  even  the  very  viscera  in  &e  larger 

are  produced,  which  purify  the  atmosphere  by  animals  can  afford  accommodation  for  sentieBt 

keeping  it  in  perpetual  motion,  which  propd   existence,  it  would  be  presumptuous  in  mm 

our  ships  across  the  ocean,  dispel  noxious  va-  to  affirm  that  the  Creator  has  not  pheed  !&• 

pours,  prevent  pestilential  effluvia,  and  rid  our  numerable  orders  of  sentient  and  intelligent 

habitations  of  a  thousand  nuisances.    By  its  beings,  with  senses  and  constitutions  aooom 

attractive  energy  the  tides  of  the  ocean  are   modated  to  their  situations,  throughout  Hm 

modified  and  regulated,  the  earth  conducted   expansive  regions  of  the  sun. 

in  itB  annual  couisc,  and  the  moon  sustained       It  has  been  a  question  which  has  exercised- 

and  directed  in  her  motions.    Its  influence  the  attention  of  some  astronomers,  whether 

descends  even  to  the  mineral  kingdom,  and  is  thf  solar  phenomena  haoe  any  effed  upon' 

Mt  in  tlie  chynitcal  compositions  and  deoom-  ihe  weather^  or  the  productiveness  of  our  sen- 

poiitions  of  the  elements  of  nature.    The  sons.    Sir  W.  Herichel  was  of  opinion,  tibat 

disturbances  in  the  electric  equilibrium  of  the  when  tho  corrugations  and  openings  of  the 

ftinuMphere,  which  produce  the  phenomerm  of   solar-  atmos|^ere  are  numerous,  the  heat  emil* 

thonder,  lightning,  and  rain^  and  the  varieties  ted  by  the  sun  must  be  proportionahly  In* 

of  terrestrial  magnetism ;  die  slow  degnda*  creased,  and  that  this  augmentation  must  be 

tun  of  the  solid  constituents  of  the  globe  and  perceptible  by  its  eflfects  on  vegetation ;  and, 

their  diffuaon  among  the  waters  of  the  ocean,  by  comparing  the  sobur  appearances  as  given 

may  aO  be  traced,  either  directly  or  indirectly,  by  La  Lande  with  the  table  of  the  price  of 

to  the  agency  of  the  sun.    It  Uluminates  and  wheat  in  Smith's  <<  Wealdi  of  Nations,**  he 

cheers  all  the  inhabitants  of  the  earth  from  obtained  results  which  he  considered  as  fl^ 

die  polar  regions  to  the  torrid  zone.    When  vourable  to  his  hypothesis.    But  it  is  evident 

its  rays  gikl  the  eastern  horizon  after  the  dark*  that  we  are  not  yet  in  possession  of  such  m 

nesi  of  the  night,  something  like  a  new  crea-  series  of  UxAm  m  relation  to  this  subject  as 

tioD  appears.    The  landscape  is  adorned  with  will  warrant  us  to  draw  any  general  conchi* 

a  thousand  shades  and  colours;  millions  of   siona.    Besides,  we  know  too  little  of  die 

bsects  awake  and  bask  in  its  rays;  the  Urds  construction  of  the  sun,  and  the  nature  of 

Mait  from  their  slumbers,  and  fill  the  groves  those  processes  which  are  going  on  in  hi 

with  their  melody ;  the  flocks  and  herds  ex-  atmospiiere,  to  be  able  to  determine  the  pre* 

presitheir  joy  in  hoarser  acdamations;  "man  portion  of  light  and  heat  which  particular 

goedi  forth  to  hie  work  and  to  his  labour;"  phenomena  indicate.    80  for  as  my  own  ob- 

•n  nature  smiles,  and  **  the  bilk  rejoice  on  servation  goes,  I  should  be  disposed  to  adopt 

every  side."    Without  the  influence  of  this  an  opposite  conclusion,  namely,  that  in  those 

august  luminary,  a  universal  gloom  would  en-  years  when  the  spots  of  the  sun  are  numenNi% 

•ne,  and  sunounding  worlds,  with  all  their  the  seasons  are  colder  and  more  unproduolhe 

of  ailellites,wonld  beshoroadedinper-  of  vegetation.    This  was  remaikaUy  die  ( 
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In  the  year  1816,  wh«n  the  lolar  ipota  wen  its  tzis,  anotfier  round  the  evn,  and  a  AM  k 

•Ktremely  numcrooe,  and  when  the  harreM  the  diraction  in  which  the  sun  is  mevinf , 

was  so  late  and  scanty  that  the  price  of  all  and.  consequently,  it  is  probable  that  we  dial 

kinds  of  grain  was  more  than  doable  what  it  never  again  ocrapy  that  portion  of  aliMlats 

had  been  before  or  what  it  has  been  sinoe.  space  throogfa  which  we  are  now  pasnng 

The  year  1836,  and  the  present  year,  1837,  throughout  all  the  succeeding  periods  of  etv 

nfibrd  similar  examples ;  for,  during  eighteen  nity. 

months  past,  the  solar  spots  have  been  more  7%c  Zodiacal  Light* — ^The  xodiaeal  Ugfat 

numerous  than  in  any  other  period  in  my  re-  is  a  phenomenon  which  has  been  genanllf 

collection ;  and  the  cold  of  the  summer  and  considered  as  connected  with  the  sun.    The 

hanreat  of  1836,  and  of  the  winter  and  spring  light  i^ppears  to  have  been  noticed  by  Mr.  Chil- 

nf  1837,  and  iti  unfavourable  effects  on  vege-  drey  sbont  the  year  1660 ;  but  it  was  aftB^ 

tation,  wore  greater  than  what  had  been  expe-  ward  more  particulariy  noticed  and  deKribcd 

rienoed  for  more  than  twenty  years  before,  by  Cassini  in  the  spring  of  1683,  whidi  wm 

But  on  this  point  we  are  not  yet  warranted  the  first  time  he  had  seen  it,  and  he  nbeervad 

to  draw  any  positive  conclusions.    Before  we  it  for  about  eight  days.    It  appeals  generaUj 

can  trace  any  general  connexion  between  the  in  a  conical  form,  having  its  base  directed  to> 

•alar  spots  and  ^  temperature  and  vegeta-  wardsthebody  of  the  sun  and  its  point  towaidi 

tion  of  our  globe  in  any  particular  season,  we  some  star  in  the  zodiac    Iti  light  is  like  dn 

most  endeavour  to  ascertain  the  efiects  pro-  milky  way,  or  that  of  the  foint  twilight,  or  dw 

dnced  on  vegetation  not  only  in  two  or  three  tail  of  a  comet,  thin  enough  to  let  the  start  bs 

particttlar  countries  which   lie  adjacent   to  seen  through  it,  and  swms  to  surround  dw 

each  other,  but  over  all  the  regions  of  the  sun  in  the  form  of  a  lens,  the  plane  of  wbidk 

cartik    It  may  be  proper  to  direct  our  future  is  neariy  coincident  with  the  plane  of  the  lao'i 

cbservations  to  this  point,  as  they  might  pro-  equator.    The  apparent  angular  distuice  of 

hably  lead  to  some  important  results;  hut  a  iti  vertex  from  the  sun  varies  from  40  to  90 

considerable  period  behooved  to  eUpee  before  degrses,  and  the  breadth  of  its  base,  peipendi- 

we  could  be  warranted  to  deduce  any  definite  cular  to  its  axis,  from  8  to  30  degrees    Itii 

conclusions.  supposed  to  extend  beyond  the  oriitt  of  Mer 

Whether  the  sun  haa  a  progretsive  motion  cury,  and  even  as  fiu*  as  that  of  Veniu,  bot 

m  ah$olute  space  u  another  question  which  never  so  for  as  the  orbit  of  the  earth.    Hiii 

has  engaged  the  attention  of  astronomers.    If  light  is  weaker  in  the  morning  when  dey  ii 

the  son  have  such  a  motion  directed  to  any  coming  on  than  at  night  when  daiknesi  ii  ia- 

qvarter  of  the  heavens,  the  slan  in  that  qnar-  Cfeaang,  and  it  disappcan  in  full  moonliglit 

ter  most  apparently  recede  from  each  other,  or  in  strong  twilight    In  north  latitudei  it  ht 

while  those  in  the  opposite  region  will  seem  most  conspicuous  after  the  evening  twiUgbt 

gradually  to  approach.  Sir  W.  HerKhel  found  about  the  end  of  Februaiy  and  the  beginninf 

that  the  apparent  proper  motion  of  forty-four  of  March ;  and  before  the  appearing  of  thi 

aftan  out  of  fi%<4ix  are  very  nearly  in  the  morning  twiligfat,  about  the  beginning  of  Oo- 

direction  which  riiould  result  from  a  motion  tober;  for  at  &o9e  times  it  stands  nuMt  erect 

cf  the  son  towards  the  constellation  Hereuks,  above  the  horiion,  and  is  therefore  forthat 

cr  to  a  point  of  the  heavens  whose  right  asoen-  remoyed  from  the  thick  vapoura  and  the  twi- 

■lon  is  260^^  52i^  and  north  declioation  A9^  light    About  the  time  of  the  winter  iidftice 

38^.    **  No  one,"  mys  Sir  John   Hersehel,  it  may  likewise  be  seen  in  the  mombgs ;  but 

*  who  reflects  with  doe  attention  on  the  sob-  it  ii  seldom  perceptible  in  summer  on  aeoonnt 

jcct,  will  be  inclined  to  deny  Ae  high  proba-  of  the  long  twilights.    It  ii  more  easily  and 

bttiky,  nay,  cericth/y,  that  the  sun  haa  a  proper  more  freqently  perceived  in  tropical  dimatM^ 

motion  in  mme  direction."    But  it  appeari  to  and  particulariy  near  the  equator,  than  in  oar 

bo  yet  undetermined  by  modem  astronomera  country,  because  in  those  parts  tiie  oUiqnitf 

lo  what  point  in  the  heavens  this  motion  is  of  the  eqnator  and  zodiac  to  the  horizon  is 

directed,  and  whether  it  be  in  a  stnight  line  less,  and  because  the  duration  of  tvrilight  u 

cr  m  a  portion  of  the  circumferenee  of  an  im-  much  shorter.    Humboldt  observed  this  light 

monm  eirde.    If  the  sun,  then,  has  a  proper  at  Caraccas  on  the   18th  of  January,  after 

motion  in  space,  aU  the  planetary  bodies  and  seven  o'clock  in  the  evening.    The  point  of 

their  mtellites,  along  with  the  comets,  must  the  pyramid  was  at  the  height  of  63  degrees; 

yaffiike  of  it;  so  thsit,  besides  their  own  pro-  and  the  light  totally  disappeared  about  half 

Mr  motions  around  this  luminary,  they  are  past  nine,  about  3j  hours  after  sunset,  widioot 

iDrnwiM  earned  along  with  the  eun  through  any  diminution  in  the  serenity  of  the  sky.  On 

Ikm  depths  of  infiidte  space  with  a  velocity  the  15th  of  February  it  disappeared  8  hooit 

fnrhapa  as  great  as  that  with  which  they  are  and  60  minutes  after  sunset,  and  the  altitode 

canied  round  in  their  oibita.    Our  earth  wnXL  of  the  pyramid  on  both  these  occaoons  wm  50 

partake  of  three  motions:  one  raond  degreea.  The  following  figure  exhibits  a  visv 
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f  lecoiiipanie*  the  siiiT,  it  lu*  bvM 
■  KBDnrmllj  udibed  to  >D  ■tnxiaphan  of  n- 
tonm  citont  tomMindinf  tint  Inininu;,  mi 
•xtrading  bcTond  the  orbii  of  MsmiTy.  Ao- 
Eotdhi;  to  thii  oinnion,  the  lodiaeal  light  N 
anaderad  h  *  McttoD  of  this  Ktmoqlheie ; 
bat  Ihii  opiniaa  nour  >ppean  eitivmelT  do- 
Uotw.  ProfeMor  Ohnrtad,  of  Yile  Cetkgv, 
flw  wMmted  Ar«gD,  Biot,  and  othen,  ■ 


wttti  die  caoee  that  ptodiue*  the  "  Naranber 
ll«leoi%**  or  abaotnig  itHi,  which  have,  of 
kle,  eidted  ■>  gteat  >  degrea  of  pnblJE  dten- 
tton.  It  appean  highl?  probable  that  these 
■aelMra  dniTe  Ibeir  origin  from  a  MbntoD* 
body  whkji  Teiolm*  roonil  the  eon.  and  whkh, 

the  orbit  of  the  euth.  *o  ai  to  bewkhta  Hi 
tog,  whea  die  Iwiligfat  b  ending,  end  die  attnetiTe  power ;  and  if  Mch  •  bod]r  bo  tb* 
equinoctial  point  in  the  horiiDn.  A  B  npn-  aaana  whence  theae  meteon  pTO«»ed,  it  may 
•entithe  hiKixcD;  C£the  baMoT  thelmni-  abo  aconimt  for  (he  phoDomena  of  the  Biidi- 
DOintnang]e;BndGitaapei,potntingtowBnb  aeallight.  Tba  rabjeet  ia  north j  of  p«lical«r 
the  PEeiadeB  o(  the  itar  Aldebann,  ita  aria  attention,  and  fbtare  obaerrationa  ma;  not 
brnoDg  an  wi^  of  between  00  an!  70  ds-  mbr  Ibniw  bgfat  on  tlua  partieiilar  phsnonv- 
pen  with  the  horizon.  non,  bat  open  to  oar  view  a  ipedte  of  celnlial 

Variona  opnioni  hare  been  ealeiteined  aa  bodies  with  which  we  were  totoMAj  taae- 
tn  Ibo  cmoae  at  thia  {dunomenon ;  bat  ■■  it    qownted. 


CHAPTER  17. 

On  Oe  MMwtoy  Pibncii  w  JVboM. 

BinitB,  in  the  pieceding  chapter,  giraD  a  bodiea  I  dull  pnaent  a  brief  AMk  In  tt* 

4etded  aoeount  of  the  pheDomena  coaneel^  order  in  which  tboj  aie  hen  meatiiMMd. 
with  the  ran  an^  the  primary  planete  of  out 

■Tilein,  I  ihall  now  proceed  to  ■  bfief  deacrip  i.  or  ni  kabth's  BiTaLUTS,  ob  tbi  motim, 
tint  of  what  ie  known  in  Rletence  to  the  sa- 

ttDitea  at  moona  which  accompany  aoTeral  of  Before  pToeeading  to  a  paiticnlar  deeorip* 

dx  primaiy  planeta.  firm  nf  thii  nnrtnniil  InminaTj.  I  ihill  piiaBlit 

A  McoDdaij  planet  or  ntellile  ia  a  body  a  brief  ^Ich  of  ita  apeartni  nutiau. 

which  TCToIves  around  a  primary  planet  as  The  moon,  like  all  the  other  e«leatial  bodieii 

■he  centn  of  ita  motion,  and  which  ia  at  the  appeara  daily  to  riae  in  an  eaetotj  ditecliea, 

aune  lime  carried  along  with  itq  primary  roond  and  to  aet  in  the  weatem  patta  of  the  hotiion. 

dta  ann.  The  aalelUtoa  brm  a  ijalem,  in  con-  Ita  appaieat  motum  in  thia  re^MCt  ia  ^ilar 

BcrtioD  with  their  primaries,  amilar  to  that  to  that  of  the  eon,  ftrmeriy  deacrUied,  and  is 

which  the  planets  Itictn  in  coanexion  with  ^a  owing  to  the  diunul  motim  of  the  eoith.    lie 

■in-    They  rerolre  at  difleient  djitancee  from  real  motivn  round  the  eaidi  is  in  a  co&traiy 

■heir  primariea ;  they  are  regulated  according  direction,  namely,  from  west  to  esat,  or  in  Um 

lathe  lawa  of  Kepler  formeriy  allmled  to ;  their  same  direclion  in  which  all  the  [daiwla  nune 

ohita  ara  circles  or  cUipecf  of  rery  moderate  roiuid  Ibe  aun.    Thia  motion  may  be  tiaoed 

Mcmliicity  ;  in  their  moticma  around   their  erery  lunalion,  bul  mare  distinctly  during  the 

Fimariea  Ihey  describe  areu  Tery  nearly  pro-  ipring  months,  when  Ihe  moan,  in  the  fiiat 

poniooal  lo  the  times ;  and  Ihe  sqaares  of  the  quarter,  appean  in   a  high  degree  of  north 

pcnodiol  timea  of  all  the  satelliles  belonging  declination,  and  when  ita  crescent  ia  som»- 

to  each  planet  are  in  propoitian  to  each  <rther  times  vinble  within  thirty-aii  houia  of  lbs 

aa  diB  cnbea  of  their  distancea,  (see  page  B7.)  change.     About  Ihia  period,  an  the  eecood  or 

Tlw  planeta  aroand  which  aatellites  have  been  third  day  of  the  moon's  age.  il  will  be  aeen  ta 

lowered  are.  th«  earth,  lofBler,  Saturn,  and  the  wsst  after  aonsel  at  a  amaU  elertlion  ahoTO 

UiuM.    Of  die  salelUlea  belonpna  lo  diese  the  horiuo,  and  aihibiung  the  form  of  • 
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dander  cfttKent  On  the  next  evenin;  it 
will  appear  at  a  atiU  higher  elevation  at  the 
tame  hour,  having  moved  about  thirty  degma 
Ibither  to  the  east,  and  ita  creaoent  will  appear 
■omewhat  larger.  Every  ancoeeding  di^  it 
win  appear  at  a  greater  elevatioo,  and  farther 
to  the  eaat  than  before,  and  ita  creaoent  will 
appear  larger,  till  about  te  aeventh  or  eigfaA 
day,  when  it  vHll  be  aeen  in  the  aovth  when 
the  sno  is  aetting  in  the  weat^  at  wlueh  tune 
it  aaauniea  the  appearance  of  a  aemicirde,  or 
half  moon.  During  thia  period  the  home  of 
tlie  creacent  point  towards  the  east,  the  eup 
lightened  part  of  the  lunar  diak  being  turned 
towards  the  sun.  After  the  first  qoarter,  or 
the  period  of  half  moon,  the  lunar  orb  atill 
kaepa  on  its  course  to  the  eastward,  and  the 
portion  of  its  enlightened  disk  is  gradually 
enlarged,  till  about  the  fifteenth  day  of  the 
noon*s  ago,  when  it  appears  as  a  fiill  en- 
lightened hemisphere,  and  rises  in  the  eaat 
about  the  time  when  the  sun  is  aetting  in  the 
west  In  this  position  it  is  said  to  be  in  oppo- 
st^tbn  to  the  sun,  and  paases  the  mendian 
■bout  midnight  After  this  period  the  enligfat- 
ened  part  of  its  disk  gradually  diminishes,  and 
it  rises  at  a  late  hour,  till,  in  the  course  of 
seven  days,  it  is  again  reduced  to  a  aemidrcle, 
and  is  seen  only  during  one  half  of  the  night. 
Some  nights,  after  it  appears  reduced  to  jl 
crescent,  having  its  points  or  horns  turned 
towards  the  wett,  the  sun  being  then  to  the 
east  of  it  After  this  it  rises  but  a  little  time 
before  the  sun,  and  is  seen  only  early  in  the 
morning;  and  its  crescent  daily  diminishes 
till  it  at  length  disappears,  when  it  rises  at 
the  same  time  vrith  the  sun ;  and  after  having 
been  invisible  for  two  or  three  days,  it  reap- 
peara  in  the  evening  in  the  west  a  little  after 
aunaet  During  this  period  the  moon  has 
made  a  complete  circuit  round  the  heavens 
ftom  west  to  east,  which  is  accomplished  in 
twenty-nine  days  and  a  half,  in  which  period 
it  paases  through  all  the  phases  now  described. 
The  progressive  motion  from  west  to  east, 
eveiy  day,  may  be  traced  by  observing  the 
stars  which  lie  neariy  in  the  line  of  the  moon's 
course.  If  a  star  be  observed  considerably  to 
the  eastward  of  the  moon  on  any  particular 
evening,  on  the  following  evening  it  will 
appear  about  thirteen  degrees  nearer  the  star, 
and  will  afterward  pass  to  the  eastward  of 
il^  and  every  succeeding  day  vrill  approach 
nearer  to  all  the  other  stara  which  lie  near 
the  line  of  its  course  to  the  eastward.  The 
Mason  why  the  moon  appears  under  the  difier^ 
ent  phases  now  described  will  appear  firom 
file  following  figure. 

In  this  diagram  iS^  represents  the  sun;  E 

tfie  earth;  and  M,  A,  B*  C  D,  F,  G,  H, 

the  moon  in  difibrent  positions  in  its  orbit 

round  the  earth.    When  the  mooo  is  at  il^ 
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«■  seen  Cnmi  the  sartfi,  faor  daA  ride  is  oM 
pletely  turned  to  the  earth;  and  riisiicaB» 
qoently  invisible,  as  at  i,  being  nsarty  in  tb 

Fig.  78. 


tame  part  of  the  heavens  with  the  mt  Am 
is  in  this  position  at  the  period  termed  sm 
moon,  when  she  is  also  said  to  be  m  w^v^ 
Hon  with  the  sun.  When  she  has  moved 
fitmi  MtoAti  small  part  of  her  eDlighteoed 
hemisphere  is  turned  towards  the  earth,  whai 
she  appears  in  the  form  of  a  eruceni,  ai  at  £ 
In  moving  fix>m  ii  to  B  a  larger  portion  ofto 
enlightened  hemisphera  is  gradoally  toned 
towards  the  earth ;  and  when  she  arrives  at  o 
the  one  half  of  her  enlightened  hemisphere  a 
turned  to  the  earth,  and  she  aarames  the  figvn 
ofaAo^fmoon,  asatL.  When'arrived  at  C 
she  appears  under  what  is  called  a  pi^ 
phase,  as  at  iV,  more  than  one  half  of  ba 
enlightened  disk  being  turned  to  the  esrth. 
At  D  her  whole  enlightened  hemisphere  a 
turned  to  our  view,  and  ahe  appeals  a  /«» 
moon,  as  at  O.  After  this  period  she  tgam 
decreases,  turning  every  day  less  and  le«  « 
her  enlightened  hemisphere  to  the  etrth, » 
that  at  F  she  appears  as  at  i*;  at  (?  a  half 
moon  on  the  decline,  as  at  Q;  at  Ha  creiceD^ 
as  at  R\  and  at  Af  she  is  again  in  eonjuocfian 
with  the  sun,  when  her  dark  eide  is  tamed  to 
the  earth  as  before.  The  moon  pasws  through 
all  these  changes  in  twenty-nme  daya,  tw«« 
hours,  and  forty-four  minutes,  at  an  average, 
which  is  termed  her  synodieal  revolution' 
But  the  time  which  she  takes  in  making  ^ 
revolution  round  the  earth,  from  a  fixed^ 
to  the  same  again,  is  only  twenty-soven  ^ 
seven  hours,  and  foi^-three  minutes,  wbia 
wcaSkdbupaiodiealrewluiion.  For,iV 
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mt  rovaWon  k  ftoMlied,  aha  ha*  a  tmaU  are  light  reflected  from  the  earth  will  be  naai^ 
i»<haeribe  is  order  to  get  between  the  aun  equal  to  that  of  thirteen  Aili  moooa.    Aa  the 
and  theeerth;becaiiae»incaneeqiieiioeof  the  age  of  the  moon  increaaea,  this  aeoondaiy  lig^ 
eiith*8  motion  in  the  aame  direction,  the  sun  is  gradually  enfeebled,  and  after  the  seventh  <m 
appeara  to  be  adTancing  forward  in  the  eclip-  eighth  day  from  the  change  it  is  seldom  viaiblai 
tK,  and,  of  ooorae,  the  moon  reqnirea  aome  Thia  arises  from  the  diminntion  of  the  enligfai^ 
time  to  orertake  him,  after  having  finished  a  ened  part  of  the  earth,  which  then  apiwaia 
roTolatioii.     Thia  aurphia  of  motion  occoptea  only  ike  a  half  moon,  approaching  to  a  cie»> 
two  daja,  five  houra,  and  one  minote,  which,  cent,  and,  conaequently,  throws  a  more  feeble 
added  to  the  periodical,  make  the  synodtcal  light  upon  the  moon,  which  is  the  more  6i£^ 
revolution,  or  the  period  between  one  new  or  cult  to  be  perceived  aa  the  enlightened  part 
fiill  mo<A  and  another.    This  might  be  illoe-  of  the  moon  increases, 
trated  bj  the  revolution  of  the  hour  and  Rotation  of  the  JUbon.^  While  the  motm 
minnte-hands  of  a  watch  or  clock.    Suppose  is  performing  her  revolution  round  the  earth 
the  hour-hand  to  represent  the  sun,  and  a  every  month,  she  is  also  gradually  revolving 
complete  lerolntion  of  it  to  repreaent  a  year ;  round  her  axis ;  and  it  is  aomewhat  remarkable 
auppoae  the  minute-hand  to  repceaent  the  that  her  revolution  round  her  own  axis  is  per- 
moon,  and  ito  dreuit  round  the  dial-plate  a  formed  m  the  tame  time  as  her  revolutioB 
month,  it  ia  evident  that  the  moon  or  minute-  round  the  earth.    Thia  ia  inferred  from  the 
hand  moat  go  more  than  round  the  circle  circumatance  that  tht  moon  always  tum»  ik$ 
where  it  was  last  conjoined  with  the  sun  or  same  face  to  tht  earth,  so  that  we  never  see 
hour-hand  before  it  can  again  overtake  it.    If,  the  other  hemisphere  of  this  globe.    For  if 
for  example,  they  were  in  conjunction  at  12,  the  moon  had  no  rotation  upon  an  axit,  she 
the  minute-hand  or  moon  must  make  a  com-  would  present  every  part  of  her  suifooe  to 
plete  revolution  and  above  one-twelfth  before  the  eartL    This  does  not,  at  first  sight,  appeal 
they  can  meet,  a  little'  past  L ;  for  the  hour-  obvious  to  those  who  have  never  directed  their 
hand,  being  in  motian,  can  never  be  overtaken  attention  to  the  subject    Any  one,  however, 
by  tbbB  nunuto-hand  at  that  point  from  which  may  convince  himself  of  the  foct  by  standing 
they  started  at  their  last  conjunction.  in  the  centre  of  a  circle,  and  causing  anottier 
To  a  apectator  placed  on  the  lunar  aurfoce,  person  to  cany  round  a  terrestrial  globe,  with- 
die  earth  would  every  month  exhibit  all  the  out  turning  it  on  its  axis,  when  be  will  see 
phases  of  the  moon,  but  in  a  reverse  order  every  part  of  the  sur£ice  of  the  globe  in  sue* 
from  what  the  moon  exhibits  to  the  earth  at  cession ;  and  in  order  that  one  hemisphere 
the  same  time.     Thus  (Fig.  78,)  when  the  only  should  be  presented  to  his  view,  be  will 
BMxm  is  at  2>  only  the  dark  hemisphere  of  the  find  that  the  globe  will  require  to  be  gradually 
earth  ia  turned  towards  the  moon,  and,  conse-  turned  round  its  axis,  so  as  to  make  a  com* 
qoeotly,  the  earth  would  be  then  invisible ;  so  plete  rotation  during  the  time  it  ii  carried 
that  when  it  ia  full  moon  to  ua,  it  ia  new  moon  round  the  circle.    The  axia  of  the  moon  ia 
to  a  lonar  inhabitant ;  as  the  earth  will  then  inclined  88°  29'  to  the  ecliptic,  so  that  it  is 
be  in  conjunction  with  the  sun,  and  nothing  nearly  perpendicular    to  it.    Although  the 
but  its  dark  hemisphere  presented  to  view,  moon  presenta  nearly  the  same  side  to  the 
When  the  moon  ia  at  F  a  small  portion  of  earth  in  all  its  revolutions  around  it,  yet  thera 
the  eidightened  kalf  of  the  earth  is  turned  ii  perceived  a  certain  slight  variatbn  in  *aia 
towarda  the  moon,  and  it  appears  as  a  crescent  reelect    When  we  look  attentively  at  the 
When  she  is  at  Q  the  earth  appears  as  a  half  disk  of  the  moon  with  a  telescope,  we  some- 
moon  ;  when  9iRm.  gibbous  phase ;  and  when  times  qbeerve  the  spote  on  her  eastern  limb, 
•he  is  at  i^  the  tinve  of  new  moon  to  us,  the  which  were  formerly  visible,  concealed  behind 
earth  then  ahinee  oai  the  dark  side  of  the  moon  her  disk,  while  others  appear  on  her  western 
with  a  full  enlightened  hemisphere.    It  is  limb  which  were  not  seen  before.    The  spote 
owing  to  thia  Gircnnistance,  that  when  the  which  appear  on  the  western  limb  withdraw 
new  moon  first  appeara  like  a  alender  crescent,  themaelvea  behind  the  limb,  while  the  spote 
her  dark  hemi8|rfiere  ia  seen  illuminated  with  which  were  concealed  behind  the  eastern  limb 
t  &int  light,  perceptible  even  to  the  naked  again  appear.    The  same  phenomena  are  ob- 
eje;  and  with  tbke  help  of  a  teleacope  we  are  served  in  the  north  and  south  limb  of  the 
enabled,  by  this  foint  illumination,  to  dietin-  moon,  so  that  the  spote  sometimes  change 
guidi  the  prominent  spote  on  this  portion  of  their  positions  about  three  minutes  on  the 
die  lunar  diak.    This  foint  light,  therefore,  ia  moon's  disk,  or  about  the  eleventh  part  of  her 
Dothmgelae  than  fAemoonfi^AioT/Ae  moon,  diameter.    This  is  termed /A«  £6r£rfum  o/*  Me 
produced  by  the  earth  shining  with  nearly  a  moon,-  the  one  her  Ubration  in  hngUude, 
lull  fiM»  upon  the  dark  surfaoa  of  the  moon,  and  the  other  her  Ubration  in  latitude. 
And  aa  the  surface  of  the  evth  is  thirteen  From  what  we  have  steted  above  in  rola- 
tlMa  larger  than  the  aurfitce  of  the  moon,  the  tion  to  the  pbaaea  and  motiona  of  the  moony 
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it  is  evident  that  tiM  moon  b  ft  dait  body,  likA  in  ftn  ftngle  of  6^  9^ ;  eo  tittt,  in  om  put  tf 

the  eerth,  and  derives  all  its  light  from  the  her  oonrae,  she  is  aboTo,  and  in  another  btlow 

sQo,  for  its  enlightened  dde  is  always  turned  the  level  of  the  earth's  orbit    It  is  owui;  to 

towards  that  luminary.    It  likewise  derives  a  this  drcnmstanoe  that  this  orb  is  not  edipted 

fiunt  light  by  the  reflection  of  the  sun's  rays  at  every  full  moon  and  the  sun  at  ersty  new 

from  the  earth,  in  the  same  way  as  we  derive  moon,  which  would  regularly  happen  did  ibc 

a  mild  light  from  the  moon.    And  as  the  moon  move  in  an  orbit  exactly  coincident 

earth  has  an  uneren  sur&oe,  composed  of  with  the  plane  of  the  ecliptic.    The  mooo'i 

mountains  and  vales,  so  the  moon  is  found  to  orbit,  of  course,  crosses  the  orbit  of  tlie  etith 

be  diversified  with  similar  inequalities.    It  is  in  two  opposite  points,  called  hernoiiBr;  lod 

owing  to  these  inequalities,  or  the  roughnest  it  is  only  when  the  new  or  fuU  moo^bappen 

of  the  moon*s  surfiice,  that  the  light  of  the  sun  at  or  near  these  nodes  that  an  edipee  of  tha 

ii  reflected  from  it  in  every  direction  ;  for,  if  sun  or  moon  can  take  place ;  for  it  if  oolj 

the  surfiKx  of  the  moon  were  perfectly  smooth,  when  she  is  in  such  a  position  that  the  no, 

like  a  polished  globe  or  speculum,  her  orb  the  moon,  and  the  earth  are  nearij  in  t 

would  be  invisible  to  us ;  except,  perhaps,  at  straight  line,  and  that  the  shadow  of  die  one 

certain  times,  when  the  image  of  the  sun,  re-  can  fall  upon  the  other.    The  shadow  of  tbe 

fleeted  from  it,  would  appear  like  a  bright  moon  falling  upon  any  part  of  the  earth  pro* 

lucid  point.    This  may  be  illustrated  by  the  duces  an  eclipse  of  the  sun,  and  the  shadow 

following  experiment    Place  a  silver  globe,  of  the  earth  frdling  upon  the  moon  eaxtaet  in 

perfectly  polished,  about  two  inches  diameter,  eclipse  of  the  moon.    An  eclipse  of  the  mooa 

in  the  sun ;  the  rays  which  frdl  upon  it  being  can  only  take  place  at  fuU  momt  when  tht 

reflected  variously,  according  to  their  several  earth  is  between  the  sun  and  the  moon;  and 

incidences,  upon   the  convex  snr&ce,  will  an  eclipse  of  the  sun  can  only  happen  at  new 

come  to  our  eye  only  from  one  point  of  the  moon,  when  the  moon  comes  between  the  no 

globe,  which  will  therefore  appear  a  small  and  the  earth.    Lunar  eclipses  are  visbie  in 

bright  spot,  but  the  rest  of  the  surfoce  will  all  parts  of  the  earth  whidi  have  the  moon 

appear  dark.    Let  this  globe  then  be  boiled  above  their  horizon,  and  are  every  where  of 

in  the  liquor  used  for  whitening  silver,  and  the  same  magnitude  and  duration;  batasolir 

placed  in  the  sun ;  it  will  appear  in  its  full  eclipse  is  never  seen  throughout  the  whole 

dimensions  all  over  luminous ;  for  the  effect  hemisphere  of  the  earth  where  the  no  b 

•f  that  liquor  is  to  take  off  the  smoothness  of  visible ;  as  the  moon's  disk  is  too  imall  to 

the  polish,  and  make  the  surface  rough,  and  hide  the  whole,  or  any  part  of  the  son  fioo 

then  every  point  of  it  will  reflect  the  rays  of  the  whole  disk  or  hemisphere  of  the  eartik 

light  in  every  direction.  Nor  does  an  eclipse  of  the  sun  appetf  ^ 

The  moon  is  nearest  to  the  earth  of  all  the  same  in  all  parts  of  the  earth  where  it  it 

celestial  'bodies,  and  is  a  constant  attendant  visible,  but  when  in  one  pbce  it  is  total,  in 

upon  it  at  ail  seasons.    Her  distance  from  the  another  it  is  only  partiaL 
centre  of  the  earth  is,  in  round  numbers,  340,-       The  moon's  ort>it,  like  those  of  the  other 

000  miles,  or  somewhat  less  than  a  quarter  of  planets,  is  in  the  form  of  an  eiUpte,  the  eteot 

a  million;  which  is  little  more  than  the  fourth  trieity  of  which  is  12,960  miles,  or  aboot 

part  of  the  diameter  of  the  sun.    Small  as  1-37  part  of  its  longest  diameter.    The  niooo 

this  distance  is  compared  with  that  of  the  is,  therefore,  at  di&rent  distances  from  tbe 

other  planets,  it  would  require  five  hundred  earth  in  dififerent  parts  of  her  orbit    Wba 

days,  or  sixteen  months  and  a  half,  for  a  at  the  greatest  distance  from  the  earth,  she  s 

steam-carriage  to  move  over  the  interval  which  said  to  be  in  her  apogee  g  when  at  the  lei^ 

separates  us  fiY>m  the  lunar  orb,  although  it  distance,  in  her  perigee.    The  nearer  tbe 

were  moving  day  and  night  at  the  rate  of  moon  is  to  the  penods  <k  full  or  Aang^t^ 

twenty  miles  every  hour.    In    her  motion  greater  is  her  velocity ;  and  the  nearer  to  tbe 

round  the  earth  every  month,  she  pursues  her  quadratures^  or  the  periods  of  half  moon,  tbe 

course  at  the  rate  of  2300  miles  an  hour,  slower  she  moves.    When  the  earth  is  in  il> 

But  she  is  carried  at  the  same  time,  along  periheUon,  or  nearest  the  sun,  the  periodicu 

with  the  earth,  round  the  sun  every  year,  so  time  of  the  moon  is  the  greatest    The  earth 

that  her  real  motion  in  space  is  much  more  is  at  its  perihelion  in  winter,  and,  ooo«- 

rapid  than  what  has  now  been  stated ;  or  quenly,  at  that  time  the  moon  will  deseribe 

while  she  accompanies  the  earth  in  its  motion  &e  largest  circle  about  the  earth,  and  ber 

round  the  sun,  which  is  at  the  rate  of  68,000  periodiod  time  will  be  the  longest;  bat  when 

miles  an  hour,  she  also  moves  thirteen  times  the  earth  is  in  its  apheUon,  or  furthest  fioo 

round  the  earth  during  the  same  period,  which  the  sun,  which  happens  in  sommer,  she  win 

is  equal  to  a  course  of  neariy  twenty  millions  describe  a  smaller  circle,  and  her  periodicai 

of  miles.  time  vrill  be  the  iMst,  all  which  rircttatft>v^ 

The  moon's  oibit  is  inclined  to  the  ecliptic  are  found  to  agree  with  observatioQ.   TbcM 
(454)  ^ 


LUKAR  If  OUHTAINa 

mi  mgBjaiar  BTBfiikiiliM  in  the  ma&ea  no  atliar  new  i 

if  Itai  otbt  which  il  would  be  too  ledioui  U>  we  ifaoobl  nv     ^ 

jaiticBluiie,  uin  from   the  Bttnctive  idBii-  Iber  moiinUuiB  and  vale*  ciutsd  on  tim  oik 

(■ca  of  Ibe  ■in  upon  the  luiiir  orb  in  dit  The  new  of  the  /uU  idooii,  therafon,  how> 

fimnl  oimmeWncei  and  in  diflcrrnt  perti  of  ever  betutiTuI  and  Tariegaled,  can  giie  m  BO 

ill ceone,  n  u  to  produce  diffeimt  degree)  aecunte  ideaof  themounl  ' 

cf  leotrnted  and   retarded  motiiw.     The  and  other  geograpbical  a 

ifnsalarilMa  of  Itw  dmod'b  motion  haTe  fr>B-  direrolj  it*  nii&OB. 

qnmtlj  pimled  aMroaonier*  and  mathemitt-  Lumr  JWwnhwu. — That   the  nrrfnce  of 

ana,  and  tbej  reikder  the  i^'-mT"*™"  of  hrr  the  moon  m  di*eraiGed  with  moaDtainii  or  hi^ 

trna  flue  in  the  heaTena  a  work  of  conii-  elcTKtiona,  ii  oTidenl  from  an  inpec<i>Hi  of  ila 

datable4abour.     No  leeatban  (birtjeqaaliona  dudi,  eren  with  a  common  Iflncope.     The; 

re^re  to  be  applied  to  lbs  mean  biogilude  are  recognizMl   fiom   Tarioin    cinruinatancea 

in  order  to  obtain  the  fru'.  and  abont  twenty-  !•  From  the  appearance    of  the  boondary 

foot  equalioaa  (or  ber  latitude  and  parallai ;  which  vpanlH  the  dark  from  the  enlightened 

bat  to  enter  miautcl/  into  lucb  particnlara  bemtiphere  of  the  moan.     Thii  botindaiy  i« 

woold    afioid    Iklle  «alii&»ion    to    general  not  ■  atiaight  line  <a  a  mgnhr  ciure,  u  it 

readen.  would  be  if  the  mocn  were  ■  petfcctlj  moolh 

Detrnpiione/tht  lurfaaof  the  MaMiiu  globe,  bot  nniformly  pre*enti  an   oneren  « 

«eea  through  lelaawa. — Of  all  Ihe  celeatial  jagged  appearance,  cut,  u  it  were,  into  namc- 

bodun.  tlie  telescopic  thw  of  the  nwoa  pre-  roue  noUbee  and  breaks  aDaiewhat  membling 

■eiili  the  moet  inlereating  and  Tariegated  ap-  the  teeth    of  a   myi,  which  appearance   art 

pearancc.     We  perceite,  aa  it  were,  a  map  or  onlj  be  prodaced  bj  elentiona  and  depne- 

nodd  of  another  worid.  nwembliikg  in  aooM  bom  on  the  Lour  ani&ce  (Fig.  79.^     X  Ad 
at  iu  prominent  featnrea  the  world  in  whkli 

we  dwell,  but  differing  from  it  in  many  of  ita  '■(■  "^ 

logy  In  the  earth  in  lome  of  the  monntaiiM 
mod  Tales  which  diTcmTy  ita  enrflue ;  bat  the 
general  form  and  arrangement  of  theae  elera- 
tion*  and  depreaoona,  and  the  aceDny  Ibay 
preaent  to  a  Fpectator  on  the  lunar  anrftc^ 
are  rery  diSerent  from  what  we  behold  in  cnr 
terreatiial  landacape^  When  we  view  tba 
moon  with  a  good  telescope  when  about  thre* 
daya  old.  we  percrite  a  number ,of  elliptieal 
^■Mb  with  riigfal  disdowa,  eridently  indii^ling 
eleralionB  and  depmwona ;  we  alao  perettre 
a  number  of  bright  apecjii  or  ctndi  in  the 
dufc  hemiaphere,  immediately  adjacent  to  the 
enGgbtened  crescent,  and  the  boundaiy  be- 
tween the  dark  and  the  enlightened  portian 
of  the  duk  appear*  jagged  abd  nneren.  At 
this  lime,  too,  we  perceire  the  dark  part  of 
the  moon  covered  with  a  faint  light;  ao  that 
the  whole  circular  outline  iif  the  lunar  bemi- 
•pbere  maybe  plainly  diacemed.  When  we 
like  s  Tiew  of  the  lanar  mrlare,  at  the  period 
of  half  moon,  we  behold  a  gteaier  varie^  of 
adjects,  and   the  ehadowa  of  the  '  ' 


and  eavcinii  appear  larger  and  more  promi- 
Dent.  Thin  ia,  on  Ihe  whole.  Ihe  best  time 
bt  taking  a  trleacojnc  view  of  Itie  sorlace  of 
file  moon.  When  we  *iew  her  when  Bd> 
nooed  to  a  gibbona  phaae,  we  sn  a  alill 
III  ^11  iii[i  III  of  Ihe  (ur&ce,  bat  the  diadowa 
el  the  diSirent  oljecti  are  shorter  and  less 
diMineL    At  the  time  of  lull  moon,  no  riia> 


>b,  bat  a  variety  of  dark  and  bright 


distributed  in  dif'    >Kent  to  ttw  hoandary  between  ll«lil  uJ 
'    '    jaikn^  •nd  teithm  Ihe  duk  put  of  iha 
1466] 


of  MningpaCnit6k»   tha  moDDtain  mxoetj  of  ear  globe.    Th^ 

■l*»,conipletcl;  asp*-   bw;  ba  uTuigBd  into  the  fear  foUowmg  !*• 

reled  from  (he enligiit-    lietie*:    \,  LttulaUd  mountain*,  wiiich  ne 

tuei  puts,  and  (Dme-    from  pliiiu  neari;  leiel,  Gka  «  •ngw  loi/ 

e      odin     mull    |J*oed  on  ■  table,  unl  which  mj  be  wappnmi 

ei      or      ■tnnki    to  pmeot  an  appMraitee  eoaieiihat  amiki  to 

I  wbidi  join  to  ihs  en-    MoDot  Etna  or  the  peak  of  Tmaifk.    TIm 

I   lightened  niiftce,  but    ihajowa  of  thaaa  mountaim.  in  certain  phwaa 

'    run  oat  into  Ihi  dark    erf'  the  nunn,  are  ai  diatiacthr  paicei*ad  aa  tta 

■da,  which  gnduall;    ihadow  o(  an  upright  ataffwhen  plaoed  op(w- 

ehange    their    figure    ata  to  the  ann  ;  and  thvir  brighta  can  be  ral- 

tUI    at    length    they   culaled  fromtlw  tengthof  thait dwdowa.  The 

soma    wboUif    with-    heighta  and  tha  length  of  the  baae  of  ntota 

In    the    enlightanad    than  aarenty  of  Ibeae  nKHmtaina  have  haan 

boondatT.    Tlieaa  duning  point*  or  atreelu    calculated  I7  M.  Schracter,  who  bad  kng  aM- 

■n    aioartainad  to  ba  the    tope  or  higheat   vejcd  the  lunar  &ce  with  powtrfnl  ItleaoBpta, 

lUgaa   of   monntaina    whkh  the    ann    £nt   and  who  aotiM  time  ago  pnbliabed  Iba  wauh 

ialjl^tana  beibre  hia   raja    can  wach    tha    of  bii  dbaerrationa  in  a  work  entitled  "  Frag- 

nwrnaofaelBDOgTaph;."     Thirtjr  of  iIhm  ■- 

n^SI.  Bokted  moontaiia  are  from  3  to  6  mika  <■ 

peipendicolar  bngbl;  thirteen  aia   abcwa  4 

uilaa;  and  about  farty  are  frnn  aqdattergfa 

Biiia  to  two  milea  in  altitade.     The  l«^  tf 

their  baaa*  varie*  baa  Sj  to  96  wlaa  in  n- 

tont.    Some  of  theae  nnaotama  wiH  paaenl 

B  mj  grand  and  ptetuRaqiM  proajiett  ara«ad 

die  plaina  in  which  thej  atand.    S.  Smga 

of  tnounfoitu,  extending  in  length  two  or 

ttraa  hnndred  milea.    Ttteae  range*  bear  a 

dialant  reaembiance  to  Dor  Alpa,  ApeBuiiwa^ 

and  Andea,  but  tbay  are  much  leai  in  eitc*^ 

and  do  not  Ibrm  a  nr?  promincDl  fcaime  W 


parti af  tha landaeapa are enli^tened.   3.  The   mna,  in  other  eaaea  the;  aaanme  the iont 
•AfrinMof  lhai>o(uitaiD*,whenth»r  >re(uU7    of  a  aemicircle  or  a  creaeent     3.  AnattM 
enlightanad,  are  diMinctl?    dan  of  the  lunar  monntaina  ia  the  emafa' 
Fif-Sa.  aeennaartbaboidaraf  the   ror^e*  which  appear  on  almoat  ererj  put  of 

OlumiMllad  part  of  the  tbcmoon'a  aurhce.particnlaiijb  itaeondMa 
Boon,  aa  the  rfiadowa  of  ragiona.  Tbia  ta  rae  <£  the  grand  pacoKaritMa 
ale*aled  otgecfai  are  aeen   of  the  lunar  range*,  to  which  wa  have  nolfaint 

Ion    Iha    telreitrial    land-    amilar  in  our   leireatrial   airBngeoMnta.     A 
Bc^a.  Theaa  dtadowa  are  plain,  and  aametimea  a  large  faTity.  ia  aop. 
longaatandmoaldiMinet];  rounded  with  a  circular  ridgf  of  moonlaini, 
Marked  about  the  time  of  which  enrompuaea  it  like  a  mighty  rampeit 
h^moon;  and  they  grirw  Tbeae  annutu' ridgea  and  plaina  are  of  allA- 
ahortar  aatha  lunar  orb  ad-   tneniion*,  frnm  a  mile  to  former  fift)  mike  ia 
lancaa  to  the  period  of  ftiU    dtameler,  and  are  to  be  aeen  in  great  nnniben 
■Ooo,  in  Iha  «aaiii  way  u    a«ar  e*eiy  tegion  of  the  nMxm'a  aorlaee.   "Hia 
dia  Aadowa  of  liaiaatlJal  olyada  in  nmmer   moonlain*  which  form  thaaa  tidgea  an  of  dit 
gndoatty  ohortan  **  Iho  bud  approachaa  the    btantalentiona^  ftmi  ODaflfthofa  mile  to  9} 
naridiBn.    Theae  cooaidaraliaBa  demooitrale,   mUaain  alt»tnie.and  thwr  ahajoananoatimw 
beyoad  the  poMbili^  of  doubt,  that  monntaina  eorar  tha  one  half  of  tha  plain.    Umbb  fiaiM 
<f  «ecy  oontiderable  altitude  and  in  Tiat  Ta-   are  aomatimaaon  a  le*clwith  the  faoaial  an> 
llo^  Iff  Ibrm*  i^iound  in  almoal  vmj  aagioa   &ee  of  the  noan,  and  in  othat  raia  they  aia 
tM  the  moon.  aunk  a  mile  oc  mar*  below  tha  law)  i£  tht 
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the  regioDi  beyond  (tie  eilerior  of  the  moun- 
tutm,  4.  The  nait  vuk^  ii  the  ceninl 
MOuB/ottu,  OT  Ihoie  which  ira  pliced  in  the 
noddle  of  drcukr  plain*.  In  many  of  Iha 
phim  ttti  caTitiei  niTTouTidad  by  anaular 
DMNintBuu  then  ia  (U  iiuulalal  uunuibUD, 
which  luea  from  the  ccDCn  of  the  plain,  and 
whoae  ahadow  ■omidlDe*  eilenda,  in  a  pyn- 
midal  fbnn,  aooaa  Oe  aemidiuiwler  of  die 
pUn  to  the  oi^unte  lidgea.  Theaa  centnl 
mountaiu  an  geoanlly  froni  half  a  mila  to  a 
toile  and  a.  half  in  perpendicnki  altitude.  In 
taae  iaatancsi  they  have  (wo  and  aonwlimea 
(hiK  icparate  Io[m,  whoae  diitinct  ahadowa 
can  be  eaoty  ditfingaiihed.  Sometime*  they 
•re  atualed  toward*  om  nde  of  the  plain  ot 
C(>ity,  hot,  in  the  great  inajority  ti  initaiuxa, 
thiirpaatioD  is  neuly  or  exactly  central.  The 
bngtha  of  their  baae*  my  bom  fin  to  abont 
tmea  at  aiiteen  mile*. 

The  pnoeifins  figure*  may  peihaja  conTey 
«  rude  idea  of  boomi  of  the  otject*  now  de- 
Fig.  B3. 


but  it  ia  impoaaitije,  by  any  deKi>e» 
eoniey  an  idea  of  Iba  pw«Baiibw. 
and  the  laat  Tariety  of  acenery  which  the 
lunar  lor&ce  preaenta,  auch  aa  ia  eibibiled 
by  a  powerfiil  teleacope  Jming  the  diflar- 
•nt  Blege*  of  the  increaae  and  decicaae  of  the 

Fig.  n  tepreaento  Ae  soon  in  a  rnarent 
phan,  for  the  purpoae  of  Aowing  lionv  (he 
enlj^lened  top*  of  the  nwuntaina  appear  on 
the  dark  part  of  tbs  moon,  delachrd  aa  it 
were  from  the  enGghtaned  part,  and  likewiae 
to  ahow  how  the  boundaiy  betateeo  the  light 
and  darhnea*  appein  jagged  and  anenn. 


tail 


wMIdnqqfavlobai    . 

ntoarc  nale  than  oar  page  ■dnrttt  to  abow 

UtaaeAf  the  eleraliODt  end  depraeiiooa  at 

4m  boondary  between  Ught  and  dartneiL 

R(i  83  (Noa.  1  and  t)  repreaent 

liched  ^ola  near  the  fine  whiefa  ._, 

Oa  dark  and  enSghtened  paita  of  lbs  i 


it*  aurface.  Fig.  SO  iepr»- 
ircolar  or  elliptical  nuiga  of  moun- 
iDUnding  a  plain  of  the  lame  abape, 
where  the  ihadow  of  that  aide  of  lb*  range 
which  i*  opposite  to  the  ran  appeaia  evitiing 
the  half  of  the  plain.  Fig.  81  rapreaeat*  ■ 
circular  plain,  irilh  tbe  ahadow  ttf  one  aide 
of  the  mauntaiiii  wbich  eneonpaai  it,  and  ■ 
ctntrai  mountain  with  its  ahidow  in  the  leme 
direction.  Fig.  B3  eihibita  another  of  theas 
drctilar  ridt;^*  *t>'^  plain*.  Seieral  bundreda 
of  theae  circular  cavitiea  and  plain*  are  di» 
tributed  arec  die  lunar  niifBca, 
but  Ihey  an  moat  atasodant  in  the 
•Mthem  region*. 

Fig.  63  exhibila  a  pretty  correct 
riew  of  the  thil  moo^,  aa  aeen 
thrtmgh  a  teleacope  magni^ing 
above  a  hundred  timee.  in  which 
the  darker  abadee  repreMnI,  fix 
the  moat  part,  tbe  laei  portioni 
of  the  moon'e  lurfnc*.  and  the 
lighter    ahsdei    thoie   which    are 

Tbe  bright  apot  near  the  bottom, 
from  which  •treske  or  atreama  of 
leem  to  proceed,  ia  called 
T^cAo  by  acme,  and  Moarit  Etna 
by  othen.  It  eonaista  of  a  large 
'ar  canty,  miTonnded  by 
Bins ;  and  the  stieaka  of  tight 
are  the  elevated  ridgei  of  laugea 
of  moimtaina,  which  aeem  to  con- 
verjie  toward*  it  ■■  to  a  centre. 
Thii  ia  the  moat  variegated  and 
ainoua  region  of  the  tnnai 
aurftce.  Fig.  84  ia  s  view  of  the 
moon,  baitily  taken,  when  in  • 
gibbou*  pbage.  The  shadow*  were 
then  comparatively  *haTt,  and  it 
From  what  haa  been  now  atated  leapectlng 
dw  hmai  DWUDtaJna,  it  will  evidently  appear 
that  Acre  muat  be  a  gnat  variety  of  lubijme 
and  pictureeqne  aceneiy  connected  with  tbe 
viriou*  landacape*  of  the  moon.  If  die  anr- 
Itce  of  that  orb  be  adomed  widi  a  diveralty  of 
colour  and  with  aomething  analogona  to  th* 
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vttrttAmatem  glob«, dum mot  be  pwnt-   mie^  ofaoenM  ■hogetWdiMiinitaTto  Onm 
id  ts  Um  Tkw  «f  k  ipacUtoi  in  tha  naan  m    irtuch  ws  ou  cootemplale  on   thii  wlL 
Fig.  M.  ^^  ciicular  plain*  and  moaa- 

ttbu  will  piHcnt  three  or  fov 
vuietiei  of  proapect,  of  which 
we  hin  no  eiunjda  on  oar 
^obe.  In  Ihc  fint  plan,  ■ 
■pocUlor  mar  the  middle  of  du 
pbne  will  behold  bii  view 
bounded  oo  every  hand  bj  ■ 
chain  d  loflj  tnountaina,  at  llw 
diiluiee  <^  9,  10,  15,  or  30 
Clilea,  according  to  the  diinvls 
of  the  plain;  and  aa  the  Imi  t/ 
■  liftraU 


theae 

elenitiona,   Ihcjr  will  exhitat 

variety  of  moantain  KenRj.  li 

the  neit  place,  when  aundiif 

OD  the  lop  of  the  central  modo- 

lain,  the  whole    plain,  with  in 

divctiiGed  ohjecta,  will  be  opu 

to  his  Tiew,  whidi  wiQ  likewin 

take  in  all  the  Taiietj  oT  otjcdi 

connected    with     the     drcakr 

mountain-range   wbtch   boniidi 

hia   proaprcL    A   third  Jiiittj 

of  view   will    be     pnenKd  in 

triTeltinjT  ruund  the  plain,  nhctv 

\   Uie  (ariou*  lapects  <^  ibe  Fcntnl 

r  mountain  will  present,  at  e^tij 

^  ttage,  a   npw  landmpe  and  • 

I  ditemilj  of  proiqicct.    Aootlia 

be  obtaioeti  by  aareiiding  Id  dw 

■ummit  of   the    circular  rin|^ 

where  the  whole  plain  and  ^ 

central  mountain  will  be  fiill  is 

Pig.  U.  (No.  1.)  Fig.  85.  (No.  S.)        .riew,  and  .  pro^^ct  will,  il  Ibi 

MUM  time,  he  opened  of  ■  portion  of  those  re-    aablime  moantain-acencry.  and  of  piclincfqui 

fioni  which  lie  beyond  the  exterior  hnnndary    ol^eeta  mnnected  with  it.  on  the  lunar  Mibce, 

of  the  mountains  (aee  Fig.  SI.)     A  diTerai^     than  what  ia  presented  to  oat  view  in  lerto- 

of  ecenery  will  likewiae  be  presented  by  the     trial  landscapes. 

ihadowe  of  the  drcuUr  range  and  the  central  7A<  Lunar  Canenu. — These  fomi  i  ^ 
monntain.  When  the  sun  is  in  the  hnrixon.  the  pecoliar  and  prominent  feature  of  the  nxxni 
whole  ptaiu  will  be  enveloped  in  the  ehadowa  tni&tx,  and  are  to  be  seen  throDEfaoat  iloiori 
of  the  mountains,  even  after  daylight  begins  every  region ;  hot  are  most  numenjut  iu  die 
CO  appear.  T^ese  shadows  will  grow  shOTter  south-west  part  of  the  moon.  Nearly  a  hiiiP 
and  shoTter  as  the  ran  rixs  in  the  heaieni ;  dred  of  them,  great  and  email,  may  be  di^ii>- 
but  atpaceof  timeeqaal  lo  one  or  two  of  our  guirfied  in  that  quarter.  They  an  all  nearif 
days  will  intervene  before  the  body  of  the  ran  of  a  circular  ahape,  and  appear  like  a  »«? 
is  Been  ftxim  the  opposile  side  of  the  plain,  shailow  egg-cup.  The  tmalter  cavities  apjw 
riang  above  the  moantain  tops;  and  a  still  within  atmoat  tike  a  hollow  cone,  «ith  1^ 
longer  space  of  time  before  hie  direct  rays  are  aide*  tapering  towards  the  centre  ;  bal  Ibt 
seen  at  the  oppoeite  eitremily.  These  ahadows  larger  ones  have,  fin-  the  moat  part,  Bat  bX- 
•IB  continually  varyini; ;  during  the  increase  loma,  from  the  centre  of  which  there  fi«t|oeDdj 
of  the  moon  they  are  thrown  in  one  diiection,  rises  a  small  stacp  conical  hill,  which  (]<« 
and  during  the  decrease  in  a  direction  eiaetly  them  a  resemblance  to  the  annnjar  lidgit  un 
opposite;  and  il  !a  only  about  the  time  of  full  central  mountuns  above  described,  b  •«>* 
moon  that  eveiy  part  of  the  plun,  and  the  instances  their  margins  are  level  with  ihg 
notintains  which  surround  it,  are  fiitty  en-  general  inHace  of  the  moon,  hut  in  moat  oM 
Bgfatrned,  and  the  shadows  disappear.  There  they  are  encircled  with  a  high  annnW  liJg* 
■ratf,  thonfore,  be  a  &r  greater  variety  of    of  "'■"i'*"—  marked  with  lol^  peakai   Sods 
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tf  (be  Uurger  of  these  carities  contun  nnaller  posed  to  be  confirmed  hj  the  appearance  of 
caTiliea  of  the  same  kind  and  form,  particu-  eeitain  Inminoue  points,  which  were  occamfliK 
July  in  their  sides.  The  mountainooa  ridges  ally  seen  on  the  dark  part  of  the  moon.  Dot* 
which  surround  these  cavities  reflect  the  ing  the  annular  eclipse  of  the  son  on  the  S4th 
greatest  quantity  of  light;  and  hence  that  of  June,  1778,  Don  UUoa  perceiired,  near  the 
region  of  the  moon  in  which  they  abound  north-west  limb  of  the  moon,  a  bright  white 
appears  brighter  than  any  other.  From  their  qiot,  which  he  imagined  to  be  the  light  of  the 
lying  in  every  possible  direction,  they  appear,  sun  shining  through  an  opening  in  the  moon, 
at  and  near  the  time  of  lull  moon,  like  a  This  phenomenon  continued  about  a  minute 
number  of  brilliant  streaks  or  ladiationa  and  a  quarter,  and  was  noticed  by  three  difler* 
These  radiations  appear  to  oonTcrge  towards  ent  observers.  Beccaria  observed  a  similar 
a  large  brilliant  spot  surrounded  by  a  fiunt  spot  in  1772.  M.  Bode,  of  Berlin,  M.  de 
shade,  near  the  lower  part  of  the  moon,  which  Villeneuve,  M.  Nouct,  Captain  Kater,  and 
ia  known  by  the  name  of  T^eho,  and  which  several  others,  at  difierent  tiroes  observed  simi* 
every  one  who  views  the  full  moon,  even  with  lar  phenomena,  some  of  which  had  the  ap- 
a  common  telescope,  ma^  easily  distinguish,  pearance  of  a  small  nebula,  or  a  star  of  the 
In  regard  to  their  dimeiuiona,  they  are  of  all  sixth  magnitude,  upon  the  dark  part  of  the 
aaaes^  from  three  miles  to  fifbf  miles  in  cUa-  lunar  disk.  Sir  W.  Herschel,  in  1787,  ob- 
tneier  at  the  top ;  and  their  depth  below  the  served  similar  phenomena,  which  he  ascribes 
general  level  of  the  lunar  sur&oe  varies  from  to  the  eruption  of  volcanoes.  The  following 
one>third  of  a  mile  to  three  miles  and  a  hal£  is  an  extract  from  his  account  of  those  pheno* 
Twelve  of  these  cavities,  as  measured  by  mena :  **  April  19,  1787,  lOA.  36m.  I  per- 
Schroeter,  were  found  to  be  above  two  miles  oeive  three  volcanoes  in  difierent  places  of  the 
in  perpendicular  depth.  These  cavities  con-  dark  part  of  the  new  moon.  Two  of  them 
stitule  a  peculiar  feature  hi  the  scenery  of  are  already  neariy  extinct,  or  otherwise  in  a 
the  moon,  and  in  her  physical  constitution,  state  of  going  to  break  out ;  the  tldrd  shows 
which  bears  scarcely  any  analogy  to  what  we  an  eruption  of  fire  or  luminous  matter.  The 
observe  in  the  phyncal  arrangemento  of  our  distance  of  the  crater  from  the  northern  limb 
globe.  But,  however  difikrent  such  arrango*  oCthe  moon  is  ^  67";  ito  light  is  much  brighter 
ments  may  appear  from  what  we  see  around  than  the  nucleus  of  the  comet  which  M.  Me- 
ns in  the  landscapes  of  the  earth,  and  however  chain  discovered  at  Paris  on  the  lOtb  of  this 
unlikely  it  may  at  first  sight  appear  that  such  month."  ''April  20,  lOA.  The  vokaino  boms 
places  should  be  the  abode  of  inteiiigent  with  greater  violence  than  last  night ;  ite  dia- 
beings,  I  have  no  doubt  that,  in  point  of  meter  cannot  be  less  than  three  seconds;  and 
beauty,  variety,  and  sublimity,  these  spacious  hence  the  shining  or  burning  matter  must  be 
boflows,  with  all  their  assemblage  of  circular  above  three  miles  in  diameter.  The  appear- 
and central  mountain-scenery,  will  exceed  in  ance  resembles  a  small  piece  of  burning  char* 
interest  snd  grandeur  any  individual  scene  we  coal  when  it  is  covered  by  a  very  thin  eoat 
can  contemplate  on  our  ^obe.  We  have  only  of  white  ashes,  and  it  has  a  degree  of  bright- 
to  conceive  thaf  such  places  are  diversified  and  ness  about  as  strong  as  that  with  which  such 
adorned  with  all  the  vegetable  scenery  which  a  coal  would  be  seen  to  glow  in  fiunt  day- 
we    reckon   beautiful  and  picturesque  in  a   light" 

terrestrial  landscape,  and  with  objecte  which  Such  are  some  of  the  phenomena  from 
are  calculated  to  reflect  with  brilliancy  the  which  it  has  been  concluded  that  volcanoes 
solar  rays,  in  order  to  give  sndi  an  idea  of  exist  in  the  moon.  That  such  appearances 
the  grandeur  of  the  scene.  And  that  the  ob-  indicate  the  existence  of  fire  or  some  species 
JBCts  connected  with  these  hollows  are  formed  of  luminosity  on  the  hmar  surface,  is  readily 
of  substences  fitted  to  reflect  the  rays  of  the  admitted ;  but  they  by  no  means  prove  that 
son  with  peculiar  lustre,  appean  from  the  any  thing  similar  to  tejrrestrial  volcanoes  exist 
brilliancy  which  most  of  them  exhibit  when  in  that  orb.  We  err  egregriously  when  we 
either  partially  or  wholly  enlightened;  pre-  suppose  that  the  arrangemente  of  other  worlds 
•entiog  to  view,  especially  at  full  moon,  the  must  be  similar  to  those  on  our  globe,  espe- 
most  luminous  portions  of  the  lunar  surfoce,  cially  when  we  perceive  the  sur&ce  of  tlie  moon 
so  that  former  astronomers  were  led  to  com-  arranged  in  a  manner  so  very  different  from 
pare  I  hem  to  rocks  of  diamond.  that  of  the  earth.  We  have  no  right  to  con* 

Whether  there  he  any  eoidenee  of  VtUea-  dude  that  burning  mountains  abound  in  the 
fleet  m  the  3fooft^— From  a  consideration  of  moon  because  these  are  the  only  large  streams 
the  broken  and  irregular  ground,  and  the  deep  of  fire  that  oocanonally  burst  forth  from  eer» 
eavems  which  appear  in  different  parte  of  the  tain  pointe  on  our  globe.  For  there  are  many 
mon's  surisoe,  several  astronomen  were  led  other  causes  of  which  we  are  ignorant,  and 
to  eonjectiire  that  such  irregularitiei  were  of  which  may  be  peculiar  to  the  moon,  which 
^vkank  oridn.    These  eonjsctnres  were  sap-  may  produce  the  occssional  gleams  or  illomir 
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to  wUdi  wt  annda.    The  confbgra*  dark  tpote,  of  difltrant  dimeiuBoiii,  mm  d 

lion  of  a  larfB  IbfMt,  iocb  at  happened  a  lew  whidi  aie  viaible  to  the  naked  eje.    Thm 

ymn  ago  at  Mbamichi,  the  blazing  of  large  spots,  in  the  early  obaerratioDs  of  the  moon  irift 

tnota  of  burning  heath,  the  iUomination  of  a  telescopesi  were  geDerally  lupposed  to  be  Ittgi 

laige  town,  or  the  conflagratioa  of  rach  a  citj  coUectiona  of  water  Amilar  to  our  seat,  ind 

at  Moscow,  would,  in  all  probability,  present  the  names  given  them  by  Heveliut,  mch  m 

to  a  tpectotor  in  the  moon  luminoot  tpeckt  More    CVinum,   Mare  Imbrium,  dcc^  nt 

anch  at  thote  which  attronomera  have  ob-  fennded  on  thia  opinion.  The  general  imooib> 

aerred  on  the  dark  portion  of  the  lunar  oih.  neat  of  these  obscure  regions,  and  the  coo- 

Buch  luminosities  in  the  moon  may  possibly  sideration  that  water  reflects  lees  light  than  tlM 

be  of  a  phosphoric  nature,  or  a  mere  display  land,  induced  aome  attronomere  to  draw  thie 

of  some  brilliant  artificial  scenery  by  the  in-  eoncluoon.  But  there  appears  no  solid  ground 

habitanto  of  that  planet    Schroetor  is  of  opi-  for  entertaining  such  an  opinion ;  Ck,  in  the 

nion  that  most  of  these  appearances  are  to  first  place,  when  these  dark  spots  are  viewed 

be  aaeribed  to  the  light  reflected  firnn  the  earth  with  good  teleaoopea,  they  are  found  to  coo* 

to  the  dark  part  of  the  moon's  disk,  which  re-  tain  numbers  of  cavities,  whose  ahadowe  an 

tnms  it  from  the  tops  of  the  mountains  under  distinctly  perceived  fidling  within  them,  which 

^wrious  angles,  and  with  different  degrees  of  can  never  happen  in  a  sea  or  onootb  liquid 

hrightnese;  and  from  various  observations  I  body;  and  besidea,  aeveral  insulated  mouih 

have  made  on  the  dark  portion  of  the  moon,  taina,  whose  shadowa  are  quite  peroeptiUe,  an 

when  about  two  or  three  days  old,  and  from  found  here  and  there  in  these  supposed  eeai. 

the  degree  of  brtgfatneee  with  which  some  of  In  the  next  place,  when  the  bonndaiy  of  light 

the  small  spola  have  frequently  appeared,  I  and  darkness  peases  through  these  spots,  it  ii 

■m  disposed  to  consider  this  opinion  as  highly  not  exactly  a  straight  line  or  a  regular  curves 

probable.  at  H  ought  to  be  were  tiioee  parts  peifbcdj 

The  exittonoe  of  volcanoea  on  our  globe  it  level  like  a  aheet  of  water,  but  i^peare  slight^ 

■earcely  to  be  conaidered  as  a  part  of  its  on-  jagged  or  uneven.    I  have  in^iectcd  these 

ginal  constitution.    Such  appalling  and  de-  spoto  hundreds  of  times,  widi  powen  of  150, 

atroctive  agento  appear  altogether  inconsistent  180,  and  990  timea,  and  in  eveiy  inilanoe^ 

with  the  state  of  an  innocent  being  formed  and  in  every  stage  of  the  moon's  increase  and 

■lier  the  Divine  image;  and,  therefore,  vre  decrease,  gentle  elevations  and  dcpreawni 

have  no  reason  to  believe  that  they  existed  in  vrere  seen,  similar  to  the  wavings  or  ine^iuafr 

the  primitive  age  of  the  world,  while  man  re-  ties  which  are  perceived  upon  a  plain  or  ooan- 

mained   in  his  paradisiacal  state,  but  began  try  generally  level.    There  are  acaroelv  way 

to  operate  only  after  the  period  of  the  uni-  parte  of  these  spota  in  whidi  slight  elevaliooa 

versal  deluge,  when  the  primitive  constitution  may  not  be  seen.    In  many  of  £em  the  light 

of  our  globe  was  altered  and  deranged,  and  and  ahade,  indicating  the  inequality  of  w^ 

when  earthquakes,  storms,  and  tempesto  began,  fhce,  are  quite  perceptible ;  and  in  certain  paits 

at  the  same  time,  to  exert  their  destructive  ridges  nearly  parelM,  of  alight  elevatioD,  with 

energies.    They  are  thus  to  be  considered  as  interjacent  plains,  are  distinctly  visible.  Theaa 

an  evidence  or  indication  that  man  is  no  longer  dark  spots,  therefore,  must  be  considered  ai 

in  a  state  of  moral  perfection  and  that  his  ha-  extetuive  pkuna  diversified  with  gentle  elerap 

bitation  now  corresponds  with  his  character  as  tions  and  depressions,  and  conaisttng  of  aulh 

a  sinner.    To  suppose,  therefore,  that  such  de-  stances  calculated  to  refiect  the  lig^t  of  the 

atructive  agento  exist  in  the  moon,  would  be  sun  with  a  km  degrtt  of  inien$ity  thsn  the 

virtually  to  admit  that  the  inhabitanto  of  that  other  parte  of  the  lunar  surface.    These  pbuoi 

planet  ore  in  the  same  depraved  condition  as  are  of  diflmrent  dimensions,  from  40  or  60  to 

the  inhabitanto  of  ibis  worid.  The  same  thing  700  miles  in  extent,  and  they  occupy  mon 

may  be  said  with  regard  to  a  pretended  die*  than  one-third  of  that  hemisphere  of  the  mooa 

oovery  which  waa  announced  some  yean  ago,  which  is  seen  from  the  earth,  and,  oonsequenl- 

that  '<  there  are  firHftcaHtma  in  the  moon ;"  ly,  vrill  contain  nearly  three  millions  of  sqoan 

Ibr,  if  such  objecte  really  existed,  it  would  be  miles.    As  the  moon,  therefore,  is  direriified 

a  plain  proof  that  the  inhabitanto  were  engaged  vrith  mountains  and  cavitiea  of  fbnns  altoge* 

in  wan  and  contentions,  and  animated  vrith  ther  different  hoax  those  of  our  globe,  ao  the 

the  aame  diaboHcal  principles  of  pride,  ambi-  plaina  upon  the  auriace  of  that  ori>  aie  far 

tion,  and  revenge,  which  have  ravaged  our  more  varied  and  extensive  than  the  generslltf 

globe  and  demorali|ed  ito  inhabitants.  of  plains  which  are  found  on  the  surface  of 

VHiether  there  be  Seas  in  the  Moon  is  a  the  earth.    It  is  a  g^obe  diversifled  with  ao 

qinestion  which  haa  engaged  the  attention  of  immense  variety  of  mountain  seeneiy,  and, 

astronomers,  and  which  demands  a  few  re-  at  the  aame  time,  abounding  with  phuDs  sad 

marica.    When  we  view  the  moon  through  a  valleys  of  vast  extent    But  there  uppeu  !• 

foed  telescope,  we  perceive  a  number  of  large  be  no  aeas,  ooeana^  or  any  large  coUectioosof 
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r»  tbongli  it  n  poMiUe  diaft  cmaU  hkm  taln^  icaictlj  unj  akaevntim  em  U  pt^ 

m  liven  maj  exist  on  eertain  parts  of  its  suw  eeptible. 

ftoe.    As  we  see  only  one  side  of  the  moon  On  the  whole,  it  appean  most  probsUe  dMt 

from  the  earth,  we  cannot  tell  what  objects  or  the  moon  is  sorroanded  with  a  fluid  wiusli 

arrangements  may  exist  on  its  opposite  hemi-  serves  the  purpose  of  an  atmosphere,  althooi^ 

^ibere,  though  it  is  probable  thiat  that  hemi-  this  atmosphere,  as  to  its  nature,  compositioa» 

q>bere  doea  not  differ  fluitoia%  in  its  scenery  and  zefractive  power,  may  be  veiy  diflerent 

and  arrangements  from  those  which  are  seen  from  the  atmosphere  which  surrounds  the 

on  the  side  which  is  turned  towards  the  earth,  earth.    It  forms  no  proof  that  the  moon  or  any 

Atffumphtre  of  the  Mixnu — Whether  the  of  the  planets  ii  destitute  of  an  atmosphem 

moon  has  an  atmosphere,  or  body  of  air  simi*  because  its  constitution,  iti  density,  and  ili 

lar  to  that  whidi  surrounds  the  earth,  has  been  power  of  refracting  the  rays  of  light  are  diAt^ 

a  subject  of  dispute  among  astronemen.    On  ent  from  ours.    An  atmosphere  may  surroimd 

the  one  side,  the  existence  of  such  an  atmo-  a  planetary  body,  and  yet  its  parts  be  so  fiat 

^here  is  denied,  because  the  stan  which  dis-  and  transparent  that  the  rays  of  %ht  from  • 

appear  behind  the  body  of  the  mooo  retain  star  or  any  other  body  may  pass  through  it 

their  fiiO  hietre  till  they  seem  to  touch  its  without  being  in  the  least  olMcured  or  changi* 

Tery  edge,  and  then  they  vanish  in  a  moment ;  ing  their  direction.    In  our  reasonings  on  this 

whach  phenomenon,  it  is  supposed,  would  not  subject  we  too  frequently  proceed  on  the  ftlM 

happen  if  the  moon  were  encompassed  widi  principle  that  every  thing  connected  with  oth« 

an  atmosphere.    On  the  other  hand,  it  has  worlds  must  bear  a  resemblance  to  those  oo 

been  maintained  that  the  phenomena  frequent  the  earth.    But  as  we  have  seen  that  the  sor* 

ly  attending  eclipses  of  the  sun  furnish  argii-  &ob  of  the  moon,  in  respect  to  its  monntaim^ 

ments  for  the  exigence  of  a  lunar  atmosphere,  caverns,  and  plains,  is  very  difierentfy  arranged 

It  has  been  observed  on  different  occasions  from  what  appears  on  the  landscape  of  ow 

fliat  the  moon  in  a  solar  edipse  was  sur^  globe,  so  we  have  every  reason  to  oonchida 

rounded  with  a  Inndnous  ring,  which  Was  that  the  atmosphere  with  which  that  orb  may 

most  brilliant  on  the  side  nearest  the  moon ;  be  surrounded  is  materially  diffsfent  in  fita 

that  the  sharp  horns  of  the  solarciescent  have  constitution  and  properties  from  that  boi^  of 

been  seen  blunted  at  their  extremities  during  '  air  in  whidi  we  move  and  breathe ;  and  it  hi 

totaJ  darkneas ;  that,  pceoeding  the  emersion,  a  highly  probable,  from  the  diversity  of  ananga- 

long  narrow  streak  of  dusky  red  fight  has  menta  which  exirts  throughout  the  planetary 

been  seen  to  coknir  the  western  limb  of  the  eystem,  that  the  atmespbeiesof  all  the  planets 

moon  ;  and  that  the  drcular  figure  of  Jupiter,  are  variously  oonsCrvcted,  and  have  properties 

Satam,   and  the  fixed  stan  has  been  seen  diflferent  fxoax  each  other.    Whatever  may  be 

changed  into  an  elliptical  one  when  they  ap-  the  nature  of  the  moon's  atmosphere,  it  ia  evi* 

ptoached  either  the  dark  or  the  enlightened  dent  that  nothing  similar  to  ekudi  exists  in  it, 

hmb  of  the  moon ;  all  whidi  drcumatanoes  are  otherwise  they  would  be  quite  perceptible  hf 

considered  as  indications  of  a  lunsr  atmo-  the  telescope ;  and  hence  we  may  condudo 

sphere.     The    celebrated    M.  Schroeter,  of  that  ndther  hail,  snow,  rain,  nor  tempeftts  die* 

LUienthsd,  made  numerous  observations  in  turb  its  serenity ;  for  all  the  ports  uniformly 

Older  to  determine  this  queation,  and  many  present  a  clear,  calm,  and  serene  aspect,  as  if 

respectable  astronomera  are  of  opinion  that  his  its  inhabitants  enjoyed  a  perpetual  spring. 

observations  clearly  prove  the  existence  of  an  Jfr^gmhufe  of  the  Afoon.— The  distance  of 

atmosphere  around  die  moon.    He  discovered  the  moon  horn  the  earth  is  determined  fron 

near  die  moon's  cusps  a  fiunt  gray  h'ght  of  a  its  horizontal  parallax ;  and  this  distance,  eooa* 

pyramidal  form,  extending  from  both  cusps  pared  vrith  its  ti^fprntnt  angular  diameteri 

mto  the  dark  hemisphere,  which,  being  the  gives  its  real  or  linear  diameter.    The  meaa 

moon^a  twilight,  must  necesaarily  arise  from  horizontal    parallax  is   fifty-seven    minuttt^ 

its  stmosphere.    It  would  be  too  tedious  to  thirty-four  seconds,  and  Ae  mean  apparerU 

detail  all  the  observations  of  Schroeter  on  tins  diameter  thirty-one  minutes,  twenty-six  sa* 

pdnt;  but  the  following  are  the  general  con-  conds.    From  these  data  it  is  found  that  the 

dusioas:  "That  the  inferior  or  more  dense  real  diameter  of  the  moon  is  2180  milea,  whidi 

part  of  the  moon'a  atmosphere  is  not  more  u  little  more  than  the  one  fourth  of  the  diame* 

than  1500  English  feet  higfa;and  that  the  ter  of  the  earth.    The  real  magnitude  of  tha 

height  of  the  atmosphere  where  it  oould  aflBsct  moon,  therefore,  k  only  about  one  forty-ninih 

file  brightness  of  a  fixed  star,  or  inflect  the  part  of  that  of  the  earth.    This  is  found  by 

sdar  rays,  does  not  exceed  5742  feet,"  or  little  dividing  the  cube  of  the  earth's  diametarW 

more  than  an  English  mile.    A  fixed  atar  will  the  cube  of  the  moon'a,  and  the  quotient  wfll 

pass  over  this  space  in  leas  than  two  seconds  express  the  number  of  tiroes  that  the  bulk  of 

«ftime;and  if  it  emerge  at  a  part  of  the  the  earth  exceeds  that  of  the  moon ;  for  Om 

«ooa's  limb  where  there  is  a  rid«  of  moun.  real  bulk  of  globes  is  in  pvoportiOB  to  the  oabM 

^  2qa  (461) 
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flf  tbrir  duunaton.  Allfamigh  the  vppKmA  woold  interpose  a  bwrier  to  dh^aet  HrfoB 
me  of  the  moon  appean  equal  to  that  of  the  and  aa  the  quantity  of  Ught  la  diaainiahed  Ib 
mukf  yet  the  difierenoe  of  their  real  bulk  is  proportion  to  the  magnifying  power,  the  loat 
wj  great,  for  it  would  requite  mora  than  of  light  in  auch  high  powera  would  prevent 
mxttf'thru  nUiUans  of  globea  of  tae  aize  of  the  the  distinct  perception  of  any  object 
moon  to  form  a  giobe  equal  in  magnitode  to  Dot  although  we  can  never  hope  to  aee  any 
that  of  the  aun.  Its  auifroe,  notwithatanding,  of  the  inhabitanta  of  the  moon  by  any  inatm* 
containa  a  veiy  conaiderable  area,  compriaing  ment  conatrncted  by  human  ingenuity,  yet 
nearly  15,000,000  of  aquare  milea,  or  about  we  may  be  able  to  trace  the  operaiiana  of 
one  third  of  the  habitable  parte  of  our  globe ;  aantient  or  intelligent  beinga,  or  thoae  eJfoeU 
and  were  it  aa  denaely  peopled  aa  England,  it  which  indicate  the  agency  of  living  beingaL 
would  contain  a  population  amounting  to  four  A  navigator  who  approachea  within  a  certain 
tkoutand  two  hundred  millions,  which  ia  diatance  of  a  amall  iaiand,  although  he  per- 
BMMe  than  five  timea  the  population  of  the  oeivea  no  human  beings  upon  it,  can  judge 
earth ;  ao  that  the  moon,  although  it  ranka  with  certainty  that  it  ia  inhabited  if  he  per- 
•mong  the  amalleat  of  the  celestial  bodiea,  oeive  human  habitationa,  villagea,  com-fielda, 
may  contain  a  population  of  intelligent  beinga  or  traoea  of  cultivation.  In  Iflw  manner,  if 
fu  more  numerooa,  and  perhapa  &r  more  ele-  we  could  perceive  changea  or  operations  in 
▼ated  in  the  acale  of  intellect,  than  the  inhabit-  the  moon  which  could  be  traced  to  the  agency 
ante  of  our  globe.  of  intelligent  beinga,  we  ahould  then  obCain 

Whether  it  may  he  pouibie  to  discover  the  demonatrative  evidence  that  such  beinga  exiat 
inhahitante  of  the  moon  ia  a  queation  which  on  that  planet;  and  I  have  no  doubt  that  H  is 
haa  been    aometimea  agitated.    To  auch  a   poaaible  to  trace  auch  operationa.  A  teleseope 
queation  I  have  no  heaitetion  in  replying,   which  magnifiea  1200  times  will  enable  us  to 
that  it  ia  highly  in^robable  that  we  ahall  ever   perceive,  om  a  visibk  point  on  the  aur&ce  of 
obtain  a  direct  view  of  any  living  beinga  con-  the  moon,  an  object  whoaa  diameter  is  only 
neded  with  the  moon  by  means  of  any  tele-  about  100  yarda  or  300  feet    Such  an  object 
aoopea  which  it  ia  in  the  power  of  man  to  con*  ia  not  larger  than  many  of  our  public  edifioea; 
atmct  The  greateat  magnifying  power  which  and,  therefiMre,  were  any  auch  edificea  rearing 
haa  ever  beat  applied,  wi&  distinetnesB,  to  in  the  moon,  or  were  a  town  or  city  extend* 
the  moon,  doea  not  much  exceed  a  thouaand   ing  ite  boundariea,  or  were  operationa  of  thia 
timea ;  that  ia,  makea  the  objecto  in  the  moon  deacription  carrying  on  in  a  diatrict  where  no 
appear  a  thouaand  timea  laiger  and  nearer  to  auch  edificea  had  previoualy  been  ereded* 
the  naked  eye.    But  even  a  power  of  a  thou-   auch  objecte  and  operationa  might  probably 
aand  timea  repraaento  the  objecto  on  Uie  lunar  be  deteded  by  a  minute  inapection.    Were  a 
amiace  at  a  diitance  of  240  milea,  at  which   multitude  of  living  creaturea  moving  fiom 
diatance  no  living  beinga,  although  they  were   place  to  place  in  a  body,  or  were  they  encBmiK> 
nearly  of  the  aixe  of  a  kraken,  could  be  per-   mg  in  an  extenaive  plain  like  a  large  army, 
oeived.    Even  although  we  could  apply  a  or  like  a  tribe  of  Araba  in  the  deoart,  and 
power  of  ten  thousand  timea,  lunar  6bjecU  aAervnird  removing,  it  ia  poaaibte  that  auch 
would  atill  appear  24  milea  diatant ;  and  at  movemente  might  be  traced  by  the  dififarenca 
auch  a  diatance  no  animal,  even  of  the  atie  of    of  ahade  or  cdour  which  auch  movementa 
an  elephant  or  a  whale,  could  be  diacemed.  would  produce.     In   order  to  detect  auch 
Beaidea,  we  oiagki  to  oonader  that  we  have   minute  objecte  and  operationa,  it  would  be 
only  a  bird's^ye  view  of  the  objecte  on  the  requisite  that  the  aurfaoe  of  the  moon  ahould 
moon;    and,    consequently,   supposing   any  be  diatributed  among  at  least  a  hundred  astro- 
beinga  reaembling  man  to  exist  on  that  oib,  nomera,  each  having  a  spot  or  two  aUotted 
we  could  only  perceive  the  diameter  of  their  him  as  the  object  of  his  more  particular 
heads,  aa  an  aeronaut  doea  when  he  aurveya  inveatigation,  and  that  the  obaervationa  be 
the  crowds  beneath  him  from  an  elevated  bal-  continued  for  a  period  of  at  leaat  thirty  or 
loon.    Nay,  though  it  were  poaaible  to  con-  forty  years,  during  which  time  certain  dunges 
struct  a  telescope  with  a  power  of  one  hun-  would  probably  be  perceived,  aiiaing  either 
dred  thouaand  timea,  which  would  cauae  the  from  phyaical  causea  or  from  the  operatiooa 
moon  to  appear  aa  if  only  two  and  a  half    of  living  agenta.    But  although   no  auch 
milea  distent,  it  is  doubtful  if,  even  with  such  changes  should  ever  be  detected,  it  would 
an  instrument,  living  beinga  could  be  per-  form  no  proof  that  the  moon  ia  deatitute  of 
cetved.  We  ought  alao  to  consideT  that  nature  inhaHtente ;  for,  in  other  worida,  intelligent 
has  set  certain  limito  to  the  magnifying  power  beinga  may  probably  enjoy  all  the  happineas 
of  teleacopea ;  for,  although  we  could  apply  congenial  to  their  naturea  vrithout  those  edi- 
soch  powers  as  now  ateted  to  any  teleacope,  ficea  or  artificial  aooommodationa  which  are 
the  vapours  and  undulationa  of  the  atmo-  requiaite  for  man  in  this  terreatrial  abode.    Ia 
aphere,  and  the  diurnal  motion  of  the  earth,  reference  to  the  subject  under  conaideratina 
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CORRESPOKDaNCE  WITH  THE  MOON.  ISl 

Dr,  Olban  10  fuHy  of  opinioii  **  Uiat  the  moan  itmt  the  plan  of /enettng  a  gnomgliieal  igm 
ia  inhabited  bj  rational  c^eaturea,  and  that  on  the  filauia  of  Siberia  oonaaponded  wiili 
ila  mr&oe  ia  more  or  len  covered  with  a  his  opinion,  beeanre,  aocoiding  to  hie  view,  a 

vegetation  not  Tciy  diiwinilar  to  that  of  our  coneqpoadence  with  the  inhabitauts  of  die 

oem  earth."    Gnuthuiaen  maintaina  that  he  moon  ooald  only  be  begun  by  meana  of  anch 

haa  diacovered,  by  meana  of  hia  large  achro-  mathematical  oontem|^tiona  and  ideaa  which 

matie  teleaoope,  **  great  artifidal  worfca  in  the  we  and  they  mnat  hare  in  common."f  Were 

moon,  erected  by  the  lanariana."    And  lately,  the  inhabitanta  of  the  moon  to  recognise  anch 

another  foreign  obaerrermaintaina,  from  actual  a  figure,  erected  on  an  immenae  acale,  aa  a 

obaenration,  **that  great  edifioea  do  eziat  in  the  Mgnal  of  correapondence,  they  ttigfat  pevhapa 

moon."    I  am  of  opinion  that  all  aoch  an-  erect  a  aimilar  one  in  reply.    But  it  ia  qnea- 

nonncementa  are  premature  and  uncertain,  tionable  whether  the  intention  of  auch  a  agnal 

Without  calling  in  qneation  the  aoonncy  of  would  be  reoognired ;  and  our  teneatrial  aove* 

the  deacriptiona  publiahed  by  theae  aationi^  reigna  are  too  much  engaged  in  plunder  and 

ineia,  there  ia  aome  reaaon  to  auapect  that  wai&re  to  think  of  apending  their  rerenueaia 

^hat   tbey  hare  taken  lor  ''edificea*'  and  aoooatlyan  experiment;  and,  therefore,  it  ia 

M  artifical  worka"  are  only  email  portiona  of  likely  that,  for  agea  to  come,  we  shall  remain 

natural  aoenery,  of  which  an  immenae  variety,  in  ignorance  of  the  genius  of  the  lunar  in* 

in  eveiy  ahape,  ia  to  be  found  on  the  aur&ce  habitants.  Schemea,  however,  &r  more  Iboliah 

of  the  moon.     Future  and   more  minute  and  prepoatonma  than  the  above  have  been 

obasrvations  may,  however,  enable  us  to  Ibrm  contrived  and  acted  upon  in  every  age  of  the 

a  definite  opinion  on  thia  aubject.*  world.    The  milliooa  which  are  now  waating 

It  haa  aometinies  been  a  subject  of  apecula-  in  the  purauita  of  mad  ambition  and  deatructiva 

tioQ  whether  it  might  be  poaaible,  by  any  aym-  wariare  might,  with  fiur  greater  propriety,  be 

bola,  to  correspond  with  the  inhabitanta  of  expended  in  conatructing  a  large  triangle  or 

the  moon.    **  Graithutaen,  in  a  oonveraation  eilipBia,  of  many  milea  in  extent,  in  Siberia  or 

with  the  great  condnental  astronomer  Gauss,  any  other  country,  which  might  at  the  same 

aAer  desoribing  the  regular  figures  he  had  time  accommodate  thousands  of  inhabitanta 

discovered  in  the  moon,  spoke  of  the  possi-  who  are  now  roaming  the  deserts  like  the 

bality  of  a  ooirespondence  with  the  lunar  beasts  of  the  forest. 

inhabitanta.    He  brought  to  Gauaa^  recoUee-  Whatever  may  be  the  anrangements  of  the 

tioo  the  idea  he  had  communicated  many  the  moon  or  the  genius  of  its  inbabitantsy  we 

yean  ago  to  Ziomiennan.    Gauaa  answered  know  that  it  forma  a  moat  beautiful  and  bene* 

•A  tfaort  llmftigoa  Amswu  attemjited  to  be  more  eonsbtcnt  by  pnttinf  a  power  of  900,000 

ptofsd  o<r  OD  the  peblie  Id  relatioa  to  tbie  sobject.  tinea  opon  bis  imaginary  teleaeope,  since  be  ba4 

An  Mti  le  entitled  **Wonderral  Diecoveriea  In  every  power  at  bia   command,  ao  as  to  Inta 

tbe  Moon,  by  i9ir  John  Henchel/'  wai  copied  into  brougbt  the  objects,  at  least,  witbin  the  distance 

of  tbe  American,  French,  and  British  news-  of  a  mile.   Tbe  aotbor  of  this  deception,  I  onder- 


papere  and  other  perlodieab,  and  waa  lliiewiae  stand,  ia  a  yonng  man  in  tbe  cltjr  of  New  Yorlc, 

pebllsbed  in  a  separate  pamphlet.  It  ta  not  a  little  who  malieB  some  pretensions  to  scientiflc  acqnire* 

aalonlsblng  bow  easily  the  pablle  ta  gulled  by  ments,  and  be  may  perhape  be  disposed  to  con- 

b  extravagant  descriptions  aa  were  contained  gratulate  himself  on  tbe  success  of  his  experiment 


la  this  pamphlet,  and  it  shows  the  ini#m«c«  which  on  tbe  poblic.  Bot  it  ought  to  be  remembered  that 

BCiH  pte  vails  among  the  great  maaa  of  tbe  comma-  all  anch  attempu  to  deceive  are  violations  of  the 

aity  hi  every  country  in  relation  to  aatronomv  and  laws  of  tbe  Creator,  who  Is  the  *'  God  of  troth," 

optica,  that  sach  pretended  discoveries  sbonld  and  who  requires  **  truth  In  tbe  Inward  parts ;" 

have  been  listened  to  even  for  a  aMflseat.    For  and,  therefore,  they  who  wilfully  and  deliberately 

•vea  some  editors  of  newspapers  treated  the  contrive  such  Impositions  ought  to  be  ranked  in 

mttkU  in  a  grave  manner,  and  only  expressed  their  the  class  of  liars  and  deceivers.    The  **Law  of 

d^mkiM  on  tbe  subject,  plainly  Indicating  that  they  TVatb*'  ought  never  for  a  moment  to  be  sported 

had  Ihr  lees  knowledge  ofthesdenee  of  astronomy  with.    On  the  nalversal  observance  of  this  law 

thaa  Biany  schooiboys  now  acquire.    The  title  of  depend  the  happiness  of  the  whole  intelligent  sys- 

the  pamphlet  was  sufllcleot  to  convince  any  man  tem  and  the  foundations  of  the  throne  of  tbe  Eter- 

•feommon  understanding,  who  directed  his  atten-  nal.    The  greatest  part  of  the  evils  which  have 

tkem  tor  a  moment  to  the  subject,  that  the  whole  afflicted  our  world  have  risen  f^om  a  violation  of 

waa  a  piece  of  deception ;  for  it  stated  that  **the  this  law,  and  were  it  to  be  %niver$iMy  violatedt 

object-glass  weighed  sercn  toiu,'*  and  had  '*a  the  inhabitants  of  all  worlds  would  be  thrown 

nng aifying  power  of  41,000  times.**    Now,  sup-  into  a  sta(e  of  confusion  and  misery,  and  creotion 

peeing  saeb  a  power  had  been  used,  the  objects  tranaformed  into  a  chaos.    Besides,  tbe  propaga- 

oa  the  surface  of  the  moon  would  still  have  tlon  of  such  deceptions  is  evidently  injurious  to 

uapeared  more  than  five  miles  and  two-thirds  the  Interests  of  science.    For  when  untutored 

disunt :  and  how  could  an  animal,  even  of  the  minds  and  the  mass  of  the  community  detect  such 

largesi  sixe,  be  seen  at  aueh  a  diauncel    Yet  the  Impoehions,  they  are  apt  to  call  In  quealion  the 

writer  of  the  pamphlet  declares  that  animals  such  real  discoveries  of  science,  as  if  they  were  only 

as  eleep.  and  cranes,  and  snmll  birds  were  not  attempts  to  Impose  on  their  credulity.    It  is  to  be 

ealv  dlitlnfuithed.  but  the  shape  and  colour  of  hoped  that  the  author  of  the  deception  to  whteh 

ibefr  borne,  eyes,  beard,  and  the  ditlkrence  of  I  have  adverted,  ae  be  advances  in  years  and  la 

eexee,  were  perceived.    To  perceive  such  objects  wisdom,  will  perceive  the  folly  and  the  Immorality 

II  wae  requisite  that  they  should   have  been  of  such  conduct. 

Woeght  within  six  yards  instead  of  six  miles.  f  Edinburgh  New  PhUoeopbleal  Journal  fof 

Aa  aalher  a^ht  kave  rendered  bis  description  October,  IKm,  p.  SOO. 
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18B  CSLCSTtAL  8CSIil1SRT. 

Mil  ip|MwJig»  to  mn  globe.    When  the  tnd  to  settle  the  geognplucel  yomAonm  o( 

wa  hee  deecended  below  the  weetoim  horixon,  towns  end  coontriM;  they  assist  the  aefraoo- 

Ihe  moon  tighto  np  her  lamp  in  the  ezore  mer  in  bis  eelestial  investigations,  and  exhfidl 

innament,  and  diffiises  a  mild  Tadiance  over  an  agreeable  variety  of  phenomena  in  the 

tiie  landsotpe  of  the  world.    She  pours  her  scenery  of  the  heavens.    In  diort,  there  are 

kntra  on  spacious  cities  and  lofty  mountains,  terrestrial   scenes   presented    in    moonlight, 

glittering  on  the  ocean,  the  lakeai  and  rivers,  which,  in  point  of  solenmity,  grandeur,  and 

and  opening  a  prospect  wide  as  the  eye  can  picturesque  beauty,  far  surpass  in  interest,  to 

Mch,  which  would  otherwise  be  involved  in  a  poetic  imagination,  all  the  brilliancy  and 

the  deepest  ^loom.    As  the  son  of  8irach  splendours  of  noonday.    Hence,  in  all  agei^ 

has  observed,  **  She  is  the  beauty  of  heaven,  a  moonlight  scene  has  been  regarded,  by  ail 

the  glory  of  the  stars,  an  ornament  giving  ranks  of  men,  with  feelings  of  joy  and  aenfi- 

Uglft  in  the  high  places  of  the  Lord."    She  ments  of  admiration.    The  following  ~ 


cheers  the  traveller  in  his  joomeys,  the  shep-   tion  of  Homer,  translated  into  Engtish  Terse 
held  while  tending  his  fleecy  chairge,  and  the   by  Mr.  Pope,  has  been  esteemed  one  of  the 


mariner  while  conductmg  his  vessel  at  mid-  finest  night-pieces  in  poetry. 

Ught  through  the  boi^us  ocean.    She  re-  «  B^^old  the  moon,  reAilfent  lamp  of  aiffht, 

turns  to  us,  durug  night,  a  portion  of  the  O'er  heaven'i  clear  asure  spread  bemcred  Ught* 

solar  light  which  we  had  lost,  and  diffuses  a  When  not  a  brtath  dbtarta  the  deep  serena. 

Mliaiicy  lar  superior  to  that  vrhioh  we  derive  ^^^und  ber  throne  the  vivid  planeu  roll, 

Bom  all  the  stars  of  heaven.     If  vre  mtend  to  And  sura  unnumbered  fM  the  flowing  pole  $ 

prasecnte  our  journeys  after  the  sun  has  left  9'«/  «he  dark  treea  a  yellower  verdure  abed, 

M*  k^».:«nk^.I   «k«  ^«<w«..    :..  k«*  8r.n.n-n«..  Aud  tIp  wUb  allver sverv  Bwuntaln's  baud ; 

our  hemisphere,  the  moon,  m  her  increase,  ^hcn  ahine  the  vaka ;  the  roekaln  proapeetrissi 

serves  as  a  magninoent  lamp  to  guide  our  A  flood  of  flory  barttt  from  all  the  akies. 

feotsteps.     If  we  wish  to  commence  our  pro-  J*»  wnacloua  awalna,  rejolcinf  in  the  aif  ht. 

gwssTTan  eariy  hour  in  the  morning,  the  BJ* "»•"••  ^*"»U and bleas the oaefuiUf he' 
moeo,  in  her  decrease,  diffuses  a  mild  radiance       Without  the  light  of  the  moon,  the 

in  the  east,  and  enables  us  to  anticipato  the  bitanis  of  the  polar  regions  wonld  be  fer 

dawn;  and  if  we  chooae  to  defer  our  journey  weeks  and  months  immersed  in  darknWi 

till  the  period  of  full  moon,  this  celestial  bimp  But  the  moon,  like  a  kindly  Tintant,  returns 

eaablea  us  to  enjoy,  as  it  were,  an  uninter-  at  short  interv^s  in  the  absence  of  tiie  son, 

nipted  day  of  twenty-four  hours  long.    By  and  cheers  them  vrith  her  beams  for  days  and 

thia  means  we  can  either  avoid  the  boniing  weeks  together.    So  that,  in  this  noctnmal 

heats  of  summer,  or  despatch  such  business  luminary,  as  in  all  the  other  v^ngements  of 

as  may  be  inexpedient  during  the  light  of  day.  nature,  we  behold  a  display  of  the  paternal 

While  the  apparent  revolution  of  the  sim  care  and  beneficence  of  that  Almighty  Being 

marks  out  the  year  and  the  course  of  the  who  ordained  **  the  moon  and  stan  to  rule  the 

seasons,  the  revolution  of  the  moon  round  the  night,**  as  an  evidence  of  his  superabundant 

heavens  marks  out  our  months;  and,  by  re-  goodness,  and  of  ''his  merqr,  whudi  endnielh 

gulariy  changing  its  figure  at  the  four  quartors  for  ever.** 

of  its  course,  subdivides  the  month  into  periods  

of  WMk.:  .kd  thus  exhibit,  to  dt  the  Ittion.  "'  •"  *"'  """"«•  •»  '"""■• 
ef  the  earth  a  **  watchlight"  or  signal,  which  There  are  four  moons  or  satellites  attendnig 
every  seven  days  presents  a  form  entirely  new,  the  planet  Jupiter,  which  revolve  around  it 
for  marking  out  the  shorter  periods  of  duration,  from  west  to  east,  according  to  the  order  of 
By  its  nearness  to  the  earth,  and  the  conse-  the  signs,  or  in  the  same  direction  as  the  moon 
quent  increase  of  its  gravitating  power,  tt  revolves  round  the  earth  and  the  planets 
produces  currents  in  the  atmosphere,  which  round  the  sun.  They  are  placed  at  different 
direct  the  course  of  the  winds  and  purify  the  distances  firom  ffie  centre  of  Jupiter ;  they  re- 
aerial  fluid  from  noxious  exhalations;  it  volve  round  it  in  different  periods  of  time, 
raises  the  waters  of  the  ocean,  and  penebrates  and  they  accompany  the  planet  in  ito  twelve 
the  regular  retams  of  ebb  and  flow,  1^  which  years'  levolutibn  round  the  sun,  without  de- 
the  liquid  element  is  preserved  from  filth  and  viating  in  the  least  in  their  distances  from  the 
putrefaction.  It  extends  its  sway  even  over  planet,  as  the  more  immediate  centre  of  their 
the  human  frame,  and  our  health  and  dis-  motions.  These  bodies  vrere  discovered  liy 
orders  are  sometimes  partially  dependent  on  Galileo,  who  first  applied  the  telescope  to  oe- 
ite  influence.  Even  ite  eclipses,  afid  those  lestial  observations.  Threeof  them  were  first 
it  produces  of  the  sun,  are  not  vrithout  their  seen  on  the  night  of  the  7th  of  January, 
use.  They  tend  to  arouse  mankind  to  the  1610,  and  were  at  first  supposed  to  be  tel^ 
study  of  astronomy  and  the  wonders  of  the  soopic  stars ;  but  by  the  observations  of  tbies 
flrauuaent;  they  serve  to  confirm  the  dedoo-  or  four  subsequent  evenings,  he  discovered 
lioiib  of  chronology,  to  direct  the  navigator,  them  to  be  attendante  on  the  planet  Jupiter 


OTSTEM  OF  JUFTTBirs  8ATELLITE&  M 

Ob  the  IM  of  the  aune  month  he  aew  the  ecGpiee  sre  leee  freqtwnt  than  thiMB  of  (he 
ftoith  wtellite,  end  continued  his  obeermlione  other  three,  only  a  few  of  them  happening  in 
tin  March  3,  when  he  eent  hie  drawings  of  the  coufm  of  a  year.  As  those  satellites  are 
them,  and  an  account  of  his  dbsenrations,  to  opaque  globes  like  our  moon — ^when  they  am 
his  patron,  Cotmo  Medid,  Great  Duke  of  in  their  inferior  conjunction,  or  in  a  line  be> 
TNiscsny,  in  honour  of  whom  he  called  them  tween  Jupiter  and  Uie  sun— 4heir  bodies  am 
the  Medicfon  Jdn,  This  discovery  soon  ex-  interposed  between  the  sun  and  certain  parts 
cited  the  attention  of  astronomers,  and  cTery  of  the  disk  of  the  planet,  so  as  to  cause  an 
ene  hastened  with  eagerness  to  view  the  new  eclipse  of  the  sun  to  those  places  orer  which 
fflfstial  wonders.  The  senaton  of  Venice,  theb  shadow  pasKs.  These  eclipses,  or  die 
who  were  eminent  for  their  learning,  invited  shadows  of  the  satellites  passing  across  the 
Galileo  to  come  to  the  tower  of  8t  Mark,  and  body  of  Jupiterj  are  peiceived  by  poweHbl 
in  their  presence  make  a  trial  of  his  new  in-  telescopee.  Sometimes  the  satellites  tlftm- 
struments.  He  corniced  with  their  request,  selves  may  be  seen  croasing  the  disk  like  In* 
and  in  a  fine  night,  neither  cold  nor  doody,  minous  spots ;  and  sometimes  the  body  of  tfie 
showed  them  with  his  instrument  the  new  planet  interposes  between  our  eye  and  the 
phenomena  which  had  ezdted  attention ;  the  satellites,  when  they  are  said  to  snflhr  an  oe- 
aatellitee  of  Jupiter,  the  crescent  of  Venus,  euiiation.  It  has  been  ascertained,  by  tfie 
the  triple  appeannce  of  Saturn,  and  the  in-  calculations  and  investigations  of  La  Place, 
equalities  on  the  soriace  of  the  moon,  which  that  the  whole  number  of  these  mooru  eon 
many  of  die  learned  refused  to  admit,  because  never  be  eclipsed  at  the  same  time,  and  that 
they  overthrew  the  system  of  the  schools  and  scarcely  erer  more  than  two  of  them  caa  bft 
the  philosophical  notions  which  had  previously   eclipsed  at  once. 

prevailed.    At  this  conference  with  the  Vene-       The  following  diagram  (Fig.  86,)  ezHM&t 
tian  senatore  Galileo  demonstrated  the  truth   the  system  of  Jupiter*8  ntrlUtes  nearly  in  die  . 
of  the  Copenucan  system,  and  showed  how   proportion  of  their  distances  from  the  pISmsL 
aD  his  discoveries  had  a  tendency  to  prove   The  small  circles  on  the  orbit  of  the  third  ssteW 
that  the  earth  is  a  moving  body,  and  that  the    lite  represent  the  enlightened  side  of  the  satel- 
son  is  the  centre  of  the  planetary  motions       lites  turned  towards  the  sun,  and  die  dark 
The  foUovring  are  the  respective  distances   side  in  an  opposite  direction.    The  enfighi* 
of  the  satellites  of  Jupiter,  in  round  numbers,   ened  side  of  every  satellite  is  always  retj 
and  the  periodic  times  in  which  they  revolve   nearly  turned  towards  the  earth ;  but  in  their 
around  that  planet    The  mean  distance  of   revolutions  round  Jupiter  they  prestol  lo  that 
the  first  satellite  from  die  centre  df  Jupiter  is   planet  all  the  phases  of  the  moon,  as  rapm- 
960,000  miles,  or  somewhat  more  than  the    sented  in  the  figures  marked  oo  the  orbit  of 
diitanoe  of  the  moon  from  the  earth ;  and  it  the  fourth  satellile.    In  the  directiBn  A,  when 
levolves  around  the  planet  in  1  day,  18  hours,   in  opposition  to  the  sun,  they  appear  lake  JuO 
S7|  minutes.    The  second  satellite  is  distant  moons  f  in  the  dfoection  B  they  assume  a 
430,000  miles,  and  finishes  ite  revolution  in   gUboue  phsse ;  at  C  they  appear  tike  a  Aa(f 
3  days,  13  hours,  13|  minutes.    The  third  is  moon  s  at  D  like  a  crescent  s  at  JB,  the  dark 
dkluit  670,000  miles,  and  performs  ite  levo-  side  bein^  turned  towards  the  planet,  the  satd- 
faitien  in  7  days,  8  hours,  48^  minutes.     The  Uto  becimies  invisible ;  at  F,  G,  and  H,  it 
fiwrth  satellite  is  distant  1,180,000  mile%  or  again  successively  appears  under  a  crescent, 
mora  than  four  times  the  distance  of  the  ftrst,  a  half  moon,  and  a  gibbous  phase.    In  the 
ind  requires  16  days,  16  hour%  and  32  mi-  direction  A  the  satellites  are  in  opposition  to 
mrtes  to  complete  its  revolution.    These  satel-  the  sun,  as  seen  from  Jupiter,  at  whidi  time 
files  snfier   numerous   eclipses   in   passing  they  pass  through  his  shadow,  and  are  eclipsed 
through  the  shadow  of  Jupiter,  as  our  moon  for  the  space  of  more  than  two  hours,  with 
is  edipsed  in  paanng  through  the  shadow  of   the  exception  of  the  fourth,  which  sometimes 
the  euth.    But  as  dieir  orbito  are  very  little  pasKS  the  point  of  ite  opposition  vrithont  fall- 
incUoed  to  the  orbit  of  Jupiter,  their  eclipses  ing  into  the  shadow.    At  E  the  shadow  of 
sre  much  more  frequent  than  those  of  our  the  satellite  passes  across  the  disk  of  Jupiter, 
nioon.    The  first  three  satellites  are  edipeed  producing  a  sofatr  eclipse  to  all  those  regions 
•very  time  they  are  in  opposition  to  the  sun.  on  his  surfoce  over  which  the  shadow  moves. 
Ths  ficit  satellite  is  in  opposition  once  in  42|       These  satellites,  when  viewed  fiimi  the 
hoQii,  and,  consoqnendy,  suflfere  an  eclipse  earth,  do  not  appear  to  revolve  round  Jupltsr 
iboot  eighteen  times  every  month.    The  se*  hi  the  mallner  here  represented,  but  seem  to 
cand  suffinrs  eight  or  nine  eclipses,  and  the  oscillato  backward  and  forward  nearly  m  a 
4ird  about  four  eclipses  every  monUi.    But   straight  line.    This  is  ovring  to  ouf  befaig 
Ihs  feurdi  mteUite  frequendy  pasKS  through   nearly  on  a  level  vridi  the  plane  of  dielr  crbit^ 
hi  oppodtion  vridiout  being  involved  in  the   When  dieeaidi  is  hi  one  of  die  geocentric 
4itdow  of  Jupiter,  and,  coosaquenUy,  iu  nodoi  of  a  oaldUto,  die  plane  of  ite  .ort«l 
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pttMM  tfaroagh  our  aye,  and  therafore  i^  tp* 
pean  to  be  a  straight  line,  as  a  6,  (Fig.  ^O 
•o  that,  in  passing  the  half  of  its  orbit  which 
Is  most  distant  from  Ihe  earth,  it  first  seems 
to  move  from  b  toe,  when  it  is  hidden  for 
some  time  by  the  planet,  and  then  from  dtoa, 
the  point  of  its  greatest  elongation;  after 
which  it  seems  to  return  again  in  the  same 
line,  passing  between  us  and  the  disk  of  the 
planet,  till  it  arrives  at  its  greatest  elongation 
at  b.  In  every  other  situation  of  the  earth, 
the  orhtt  of  a  satellite  appears  as  an  ellipsis 
moA  or  less  oblong,  as  represented  in  Figi 
88.  When  it  passes  through  its  superior 
•emtcircle,  or  that  which  is  more  distant  from 
the  earth  than  Jupiter  is,  as  c,/,  g,  its  motion 
is  dirtctf'ot  according  to  the  order  of  the 
signs;  wnen  it  is  in  its  inferior  semicircle, 
nearer  to  us  than  Jupiter,  as  A,  t,  A,  its  appar* 
ent  motion  is  in  the  opposite  direction,  or 
retrograde.  Hence  these  satellites,  as  seen 
through  a  telescope,  appear  nearly  in  a  straight 
line  from  the  body  of  Jupiter,  as  represented 
m  Fig.  89. 

Fig.  86. 

v4 


Magmtude  oftht  SaUlUtea^^Tbmd  bodies, 
fliough  invisible  to  the  naked  eye,  are  never^ 
theless  of  a  considerable  size.  The  following 
are  their  diameters  in  miles,  as  stated  by 
Btnive.  The  first  satellite  is  250»  miles  in 
diameter,  which  is  considerably  larger  than 
our  moon.  The  second  is  2068  miles  in  di- 
ameter, or  about  the  size  of  the  moon.  The 
third  is  3377  miles  in  diameter,  which  is  more 

than  seven  times  the  bulk  of  tibe  moon.    The 
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fourth  is  2890  miles  in  ifiiMsliir,  m  Am 
three  times  the  bulk  of  the  moon;  sodist  the 
whole  of  Jupiter's  satellites  are  eqoal  to  oeailv 
thirteen  of  our  moons.*  The  superfidst  eoo> 
tents  of  the  first  satellite  is  19,760366  iqain 
miles;  of  the  second,  13,435,443;  of  th* 
third,  35,827,21 1 ;  and  of  the  fourth,  26,238^ 
957  stjuare  miles.  The  number  of  iqntn 
miles  on  all  the  satellites  is.  therefore,  95^ 
262,475,  or  more  than  ninety-five  milfioiu  oif 
square  miles,  which  is  about  double  the  quan- 
tity of  surfooe  on  all  the  habitable  psrti  of 
our  globe.  At  the  rate  of  280  inhibitints 
to  eveiy  square  mtle,  these  satellites  ifoaM, 
therefore,  be  capable  of  containing  a  popola^ 
tion  of  26,673  nUUionSj  which  is  thir^4hn» 
times  greater  than  the  population  of  the  earth. 

The  satellites  of  Jupiter  may  be  aeen  with  a 
telescope  magnifying  about  thirty  timea;  but 
in  order  to  perceive  their  eclipses  with  advan- 
tage, a  power  of  one  hundred  or  one  hondnd 
and  fifty  times  is  requisite.    When  the  bit- 
liancy  of  the  satellites  is  examined  at  diflerent 
times,  it  appeara  to  undergo  a  conaderehk 
change.    By  comparing  the  mutual  pMtiooi 
of  the  satellites  with  the  times  when  the/ 
acquire  their   maximum  of  light.  Sir  W. 
Herschel  concluded  that,  like  the  mooo,  they 
all    turned    round   their  axis  in  the  auat 
time  that  they   performed    their  revolotjoo 
round  Jupiter.    The  same  condoaoo  bad 
been  deduced  by  former  astronomera  in  vSa^ 
ence  to  the  fourth  satellite.    This  aaldlila 
was  sometimes  observed  to  take  but  half  the 
usoal  time  in  its  entrance  on  the  disk  of  Jopi- 
ter  or  its  exit  from  it,  which  was  suppoaed  to 
be  owing  to  its  having  a  daiii  spot  upoo  it 
that  covered  half  its  diameter;  and,  hy  ob- 
serving the  period  of  its  variations,  it  waa  coo* 
eluded  that  it  had  a  rotation  round  its  am 
These  circumstances  form  a  presumptive  proof 
that  the  surfooe  of  these  sateUites,  like  oar 
moon,  are  diversified  with  objects  ^,^^^^'^ 
descriptions,  and  with  varieties  of  light  and 
shade.    Cassini  suspected  the  first  astellite  to 
have  an  atmosphere,  because  the  ahadow  of 
it  could  not  be  seen,  when  he  waa  aun  it 
should  have  been,  upon  the  disk  of  JnpHfft 
if  it  had  not  been  shortened  by  its  atroo»pher^ 
as  is  the  case  in  respect  to  the  absdow  of  w 
earth  in  lunar  eclipses. 

From  what  has  been  stated  respecting  tu 
motions,  magnitudes,  and  eclipsps  of  ^heaa 
satellites,  it  is  evident  they  will  present  a  nort 

♦  Former  s^tronomera  reckoned  the  twi*  "^J 
■Atellitea  lai ser  than  the  dimenilow  here  it«w- 
rMnin!  and  Maraldt  reckoned  the  dlamei«rortM 
third  utellite  to  be  one-eighteenth  oftb^di"!"**' 
of  Jupiter,  and,  ronwquently.  nearly  SOW  iBn«»" 
diameter;  and  the  flret  and  mcond  to  be  ^ 
twrntietth  of  JnpUer*i  diametrr.  or  abost  w 
mile*  ;  which  estimation  would  ro»k'  tbe  "J'pr' 
tudea  of  these  bodiea  much  larger  thas  ataiai  17 
Stmvc. 
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4b«nificd  uid  iobfime  loeneiy  m  tlie  fimm- 
nent  of  Jupiter.    The  fint  ntelUte  mo^vs 
along  a  circiimfereDce  of  1,633,682  miles  in 
tfie  ipaee  of  42|  hoon,  st  the  nte  of  88,440 
niOee  an  hoar,  which  is  a  motion  siiteen  times 
more  rapid  than  that  of  thr  moon  in  its  drcnit 
round  the  earth.    During  this  short  period  it 
presents  to  Jupiter  all  ^  appearances  of  a 
new  moon,  crescent,  half  moon,  gibbous  phase, 
tnd  full  moon,  hofh.  in  the  increase  and  do- 
crease  ;  so  that,  in  (he  coufm  of  twenty-one 
hours,  it  passes  through  all  the  phases  which 
oar  moon  exhibits  to  us ;  besides  suffering  an 
eclipse  in  pasring  through  the  shadow  of  the 
planet,  and  producing  either  a  partial  or  total 
eclipse  of  the  sun  to  certain  regions  of  Jupiter 
on  which  Its  shadow  falls,    llie  rapidiQr  of 
ftp  motion  throu^  the  heavens  will  also  he 
very  striking ;  as  it  will  more  through  the 
whole  hemisphere  of  the  heavens  in  the  course 
of  twenty-one  houra,  besides  its  daily  apparent 
motion,  in  consequence  of  the  diurnal  rotation 
of  Jupiter.    The  other  three  satellites  will 
exhibit  aunilar  phenomena,  but  in  diffiirent 
periods  of  time.    Sometimes  two  or  three  of 
these  moons,  and  sometimes  all  the  four,  will 
he  seen  shining  in  the  firmament  at  the  same 
time ;  one  like  a  crescent,  one  Uke  a  half 
moon,  and  another  in  all  its  splendour  as  a 
fiill  enlightened  hemisphere ;  one  entering  into 
an  eclipse,  another  emerging  from  it ;  one  in- 
terpoeing  between  the  planet  and  the  sun,  and 
for  a  abort  time  intercepting  his  rays;  one 
advancing  from  the  eastern  horizon,  and  anc^ 
ther  setting  in  the  west;  one  satellite  cauong 
the  shadows  of  objects  on  Jupiter  to  be  thrown 
in  one  direction,  and  another  satellite  causing 
ifaem  to  be  projected  in  another,  or  in  an  op- 
posite direction  ;  while  the  rapid  motions  oi 
these  bodies  among  the  fixed  stars  will  be 
strikingly  perceptible.    Eclipses  of  the  satel- 
liles  and  of  the  son  will  be  almost  an  every- 
day phenomenon,  and  occultations  of  the  fixed 
rttn  win  be  ao  frequent  and  regular  as  to 
serve  as  an  aocnvate  measure  of  time. 

The  eclipses   of  Jupiter's  satellites  affinrd 
signals  of  considerable  use  for  determining  the 
longitude  of  places  on  the  earth.    For  this 
purpuie  tables  of  tiiese  eclipses,  and  of  the 
tunes  at  which  the  satellites  pass  across  the 
disk  of  Jupiter  or  behind  his  body,  are  calcu* 
lated  and  inserted  in  the  nautical  and  other 
slmanacs.    These  tables  are  adapted  to  the 
meridian  of  the  Royal  Observatory  at  Green- 
inch  ;  and  hy  a  proper  use  of  them,  in  con- 
nexion with  observations  of  the  eclipses,  the 
trae  meridian,  or  the  distance  of  a  place  east 
«r  west  from  Greenwich,  may  be  ascertained. 
For  example :  suppose,  on  the  27th  of  Decem- 
ber, 1837,  the  immersion  of  Jupiter's  first  sa- 
trilite  he  observed  to  happen,  in  an  unknown 
■eridian,  at  16  boors,  23  minutes,  10  seconds, 


I  find  by  the  tables  that  fids  immernon  will 
happen  at  Greenwich  at  18  hoars,  84  minute^ 
50  seconds  of  the  same  day.  The  difierenea 
of  the  time  is  1  hour,  48  minutes,  20  seconds, 
which,  being  converted  into  degrees  of  the 
equator  (allowing  16  degrees  for  an  hour,) 
will  make  27  degnes,  6  minutes,  which  is  the 
longitude  of  the  place  of  observation.  This 
longitude  Is  east  of  Greenwich,  btjcause  Ae 
time  of  observation  was  in  advance  of  the 
time  at  the  British  observatory.  Had  the 
time  of  observation  been  behind  that  of  Gieei^ 
wich,  for  example,  at  13  hours,  4  minutes,  68 
seconds,  the  place  must  then  hare  been  7f 
degrees  west  of  the  Royal  Observatny.  Befart 
Jupiter's  opposition  to  the  sun,  or  when  he 
passes  the  meridian  in  the  morning,  the  shadow 
IS  situated  to  the  u^tti  of  the  pluiet,  and  the 
immenioru  happen  on  that  side;  but  after 
the  opposition  the  emenume  happen  to  the 
east.  These  eclipses  cannot  be  observed  with 
advantage  unless  Jupiter  he  eight  degreei 
above,  and  the  sun  at  least  eight  degrees  bekw 
the  horizon. 

The  eclipses  of  Jupiter's  moons  first  ang^ 
gested  the  idea  of  the  nwtion  of  Ught.  As 
the  orUt  of  the  earth  is  concentric  with  that 
of  Jupiter,  the  mutual  distance  of  these  two 
bodies  ib  continually  varying.  In  the  following 
figure  let  i9  represent  the  sun ;  B,  C,  Z>,  E, 
Tig,  90.  the  orbit  of  the  earth; 

and  G,  If,  a  portioa 
of  the  orbtt  of  Jupi- 
ter. It  is  evident 
'that  when  the  earth 
is  at  £  and  Jupiter 
at  il,  the  earth  will 
he  the  aemidiameter 
of  its  orbil  nearer 
Jupiter  than  when  it 
is  at  B  or  D;  and 
when  at  C  it  will  be 
the  whole  diameter 
of  its  orbit,  or  190,- 
000,000  of  miles  fiir^ 
ther  tmm  Jupiter 
than  when  it  is  at  B* 
Now  if  Ught  were 
instantaneous,  the  sa- 
tellite t,  to  a  specCa^ 
tor  tft  B,  would  ap» 
pear  to  enter  inte 
Jupiter's  shadow,  k 
f,  at  the  same  mo- 
ment of  time  as  to 
another  spectator  at  E,  But,  firom  numer- 
oua  obaervations,  it  was  found,  that  when 
the  earth  was  at  E,  the  immersion  of  the 
satellite  into  the  shadow  happened  sooner 
by  eight  minutes  and  a  quarter  than  when 
the  earth  was  at  B,  and  sixteen  minutes  and 
a  half  sooner  than  when  the  earth  was  at 
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C*    It  «M  tfterafon  eoodnded  ihat  light  is  TIm  molioiis  and  diiteiioM  of  tbMt  Mm 

■fit  instanUneous,  but  raquiiM  a  certain  apaoe  bava  not  been  so  accurately  ascertained  m 

9t  time  to  pass  from  one  region  of  the  uniTene  those  of  Jupiter.    The  foUowing  sUteoMat 

la  another,  and  that  the  time  it  takes  in  peanng  contains  a  near  approximation  of  their  periodt 

from  the  sun  to  the  earth,  or  across  the  semi-  and  distances.    The  serenth  satellite,  or  thuft 

diameter  of  the  earth's  orbit,  is  eight  minutes  nearest  to  Saturn,  is  distant,  130,000  milsi 

and  •  quarter,  or  at  the  rate  of  193,000  miles  from  the  centre  of  the  planet,  about  80,000 

9wrj  second,  which  ismoie  than  ten  hundred  from  its  surface,  and  only  about  18,000  mibi 

.thousand  times  swifter  than  a  cannon  ball  the  beyond  the  edge  of  the  outer  ling^    It  movcf 

noment  it  b  projected  from  the  mouth  of  the  round  the  planet  in  twenty-two  houn^  thirtf- 

«annoQ ;  and  therefore  it  is  the  swiftest  move-  seven  minutes,  a  circuit  of  377,000  milei,  at 

Biant  with  which  we  are  acquainted  in  nature,  the  rate  of  16,755  miles  an  hour.    The  «ztk 

It  follows  that,  if  the  sun  was  annihikted,  we  satellite,  or  the  second  from  Saturn,  is  diHsat 

•lioiild  see  him  for  eight  minutes  afterward;  150,000  miles,  and  finishes  its  revolution ia 

said  if  he  were  again  created,  it  would  be  eight  one  day,  eight  hours,  fifty-three  minutes.  The 

jninutes  before  his  light  would  be  perceived,  fint  of  the  old  satellites,  or  the  third  from  8ip 

The  motiin  of  light  deduced  from  the  eclipses  turn,  finishes  its  periodical  revolution  in  ooe 

of  Jupiter's  satellites  has  been  confirmed  by  day,  twenty-one  houn,  eighteen  minntei,  at 

Dr.  Bradley's  discovery  of  the  aberration  of  the  distonce  of  190,000  miles.    The  seoonl 

M§^  pcodoced  by  the  annual  motion  of  the  (or  fourth  from  Saturn,)  in  two  days,  seven- 

•arth,  from  which  it  appears  that  the  light  teen    houn,    forty-four    and    three   quarter 

from  the  filed  stars  moves  with  about  the  minutes,  at  the  distance  of  343,000  mileii 

flama  velocity  as  the  light  of  the  sun.  The  third  (fifth  from  datum,)  in  four  day% 

twelve  hourL  fifbr-five  minutes,  at  the  distsim 

in.  OF  THl  SATHLLITM  OF  SATUBF.  ^   ^^^^  ^       rj^    ^^    j^^^   ^ 

datnm  is  surrounded  with  no  less  than  Saturn,)  in  fifteen  days,  twenty-two  havn 

•even  satellites,  which  revolve  around  him,  at  fifty-one  minutei,  at  the  distance  of  788^ 

difierent  distances,  in  a  manner  simQar  to  miles.    The  fifth  (seventh  from  Saturn,)  ia 

those  of  Jupiter.    As  they  are  more  difficult  seventy-nine  da^s,  seven  hours,  and  fifiy-fanr 

to  be  perceived  than  the  satellites  of  Jupiter,  and  a  half  minutes,  at  the  distance  of  3,197^ 

owing  to  the  great  distance  of  Saturn  from  the  000  miles. 

oarth,  none  of  them  were  discovered  till  the       The  orbits  of  the  six  inner  satellitei  are  ia- 

tolescope  was    considerably  improved;    and  clined  about  thirty  degrees  to  the  pbuie  of  8s- 

mofo  than  a  century  intervened  after  the  first  turn's  orbit,  and  lie  almost  exactly  in  the  phae 

five  satellites  till  the  sixth  and  seventh  were  of  the  rings,  and  therefore  they  appear  to  move 

detected.    As  was  to  be  supposed,  the  larger  in  ellipses  similar  to  the  ellipses  of  the  liaga 

oatellites  were  first  discovered.    In  the  year  But  the  orbit  of  the  fifth  or  outer  setellite, 

1665,  about  forty<five  years  after  the  inven-  makes  an  angle  with  the  plane  of  Sstum'e 

lion  of  the  telescope,  M.  Huygens,  a  celebrated  orbit  of  34  degrees,  45  minutes.    These  Mtit 

Dutch  mathematician  and  astronomer,  dis-  lites,  having  their  orbits  indined  at  so  greet 

covered   the    fourth  satellite,  which  is  the  angles  to  Saturn,  cannot  cross  the  body  of  Ihit 

largest,  with  a  telescope  twelve  feet  long,  planet,  or  go  behind  it,  or  pass  through  ill 

Four  of  the  others  were  discovered  by  Gas*  shadow,  as  Jupiter's  satellites  do,  except  oa 

iini;  the  fifth  in  1671,  which  is  next  in  bright-  rare  occasions,  and  hence  they  very  eeUota 

Bess  to  the  fourth ;  the  third  in  December,  suffisr  eclipses  or  occultations.   The  only  time 

1673 ;  and  the  first  and  second  in  the  month  when  eclipses  happen  is  near  the  periods  whea 

of  March,  1684.    These  four  satellites  were  the  ring  is  seen  edgewise.    The  fifth  or  moA 

first  observed  by  common  refiueting  telescopes  distant  satellite  is  sometimes  invisible  ia  the 

Iff  100  and  136  feet  in  length ;  but,  after  being  eastern  part  of  its  orbit,  which  is  supposed  to 

acquainted  with  them,  he  could  see  them  all,  arise  from  one  part  of  the  satellite  being  Imi 

in  a  dear  sky,  with  s  tube  of  thirty-four  feet  luminous  than  the  rest    Sir  W.  Hersdiel  ob* 

The  sixth  and  seventh  satellites,  were  die*  served  this  satellite  through  all  the  vaiiatiaBi 

covered  by  Sir  W.  Herschel  in  August,  1 789,  of  its  light,  and  concluded,  as  Cassini  had  dam 

soon  after  his  large  forty  feet  reflecting  tele-  before,  that  it  turned  round  its  axis  Uke  our 

acppe  was  completed.    These  are  nearer  to  moon,  in  the  same  time  that  it  performed  iU 

flt^m  than  the  other  &y9  \  but,  to  avoid  con*  revolution  round  Saturn.    In  consequence  U 

lyaion,  thef  are  named  in  the  order  of  their  this  rotation,  the  obscure  part  of  its  disk  ii 

diioovery.    The  following  is  the  order  of  the  turned  towards  the  earth  when  in  the  pert  of 

oatellites  ia  roapeot  of  their  distance  from  8a-  its  orbit  east  of  Sstum ;  and  the  luminoui  ^ 

loni:  tion  of  its  surfiioe  is  turned  to  the  earth  sod 

••vsnth.8lAli.FInt.Bseond.Third.FoQrth.  Fifth,  becomes  visible  while  it  pastes  throngh  dM 

13        3         4         5         6        7  western  part  of  its  course. 
M6«) 
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Wfhtm  MteffilM  the  twoinacniMMt  sra  the  tarn ;  the  neueil  Mtellite,  befaif  only  8tMW 

■Best  and  the  moit  difficult  to  be  perceived,  milet  from  the  ntrfaee  of  the  planet,  which  b 

They  hare  neter  been  dieoemed  bot  with  the  only  the  one  third  of  the  dletanoe  of  the  mam 

WMtpowerfal  telescopes,  and  then  under  peen-  from  the  eerth,  will  exhibit  a  yery  large  and 

Gar  circunMlanoea.    At  the  time  of  the  dim(N  q>lendid  appearance.    Buppoaing  it  to  be  oniy 

pearenoe  of  the  ring,  **  they  have  been  wen  iiwut  the  diameter  of  oar  moon,  it  will  [iBout 

dueading,  fike  beads,  the  most  infinitely  thin  a  sur&oe  nearly  nine  times  larger  than  the 

fifan  of  figjht  to  which  it  is  then  reduced,  and,  moon  does  tons ;  and  in  the  course  of  twen^ 

fir  a  short  time,  advancing  off  it  at  either  end.**  two  and  a  half  hoara  will  exhiUt  all  the  pbaase 

Few  astronomers  besides  8ir  W.  Heisehel  and  of  a  crescent,  half  moon,  fall  moon,  dbc,  which 

his  son  have  been  able  to  detect  these  small  the  moon  presents  to  as  in  the  conise  of  a 

bodies.    The  oelebmted   8chroeter  and  Dr.  month ;  so  that  almost  every  boar  its  phase 

Harding,  on  the  17th,  20th,  21st,  and  27th  of  will  be  sensibly  dianged,  and  its  motion  rooni 

Pebqoary,  1796,  obtained  several  views  of  the  the  heavens  will  vgfpeax  exceedingly  rapid, 

sixth  satellite  (the  second  from  8stam>  fay  While,  in  conseqaence  of  the  diurnal  rotation 

means  of  a  xeilecting  telescope  13  feet  long,  of  Saturn,  it  will  appear  to  move  from  east  to 

canjing  a  power  of  288.    Their  observations  west,  it  will  also  be  seen  moving  with  a  rapid 

fuUy  confirmed  the  aoeoFBcy  of  Sir  W.  Her-  velocity  among  the  stars  in  a  contrary  diree- 

schel's  statement  of  the  period  of  its  revolu-  tion,  ^nd  will  pass  over  a  whole  hemisphere 

tion.    The  first  and  second  satellites  (third  of  the  heavens  in  the  coarse  of  eleven  houm. 

and  fourth  from  Saturn)  are  the  next  smallest ;  The  next  satellite  in  order  from  Saturn,  being 

tfie  third  (fifth  from  Stttum)  is  greater  than  only  110,000  miles  from  his  snr&ce,  will  slse 

the  first  and  second ;  the  fourth  (sixth  from  present  a  splendid  appearance,  much  larger 

Saturn)  the  most  conspicuous  and  the  most  than  our  moon,  and  will  exhibit  all  the  phases 

distant  satellite,  aceoiding  to  Sir  John  Her-  of  the  raoon  in  the  course  of  sixteen  hours. 

scliel,  is  by  fiur  the  largest,  although  it  is  not  All  the  other  satellites  will  exhibit  somewhat 

so  eonspicucns  in  one  part  of  its  oibit.    In  shnilar  phenomena,  but  in  dififeivnt  periods  ef 

order  to  see  any  of  Ae  sstelUtes  of  this  planet,  time.    They  vrill  appear,  when  viewed  from 

a  good  teleecope,  with  a  power  of  at  least  70  the  surface  of  Saturn,  of  different  sizes;  some 
or  80  times,  is  requisite,  and  vrithsuch  apower  of  them  nine  tinges  larger  than  the  moon  a|^ 
only  the  two  outermost  satellites  Arlll  be  per-   pears  to  us,  some  three  times,  some  double  the 

ceived.     To  perceive  all  the  five  old  satellites  size,  and  it  is  probable  that  even  the  most  dl^ 

requires  a  power  of  at  least  200  limes,  and  a  tant  satellites  will  appear  nearly  as  large  as 

considerable  quantity  of  Kght  our  moon,  so  that  a  most  beaatifuJ  and  sublime 

Magniiude  of  Satum^t  SateXtes^'^The  variety  of  celestial  phenomena  will  be  pito- 

pfedse  hulk  of  these  satellites  has  not  yet  been  sented  to  a  spectetor  in  the  heavens  of  Saturn, 

accurately  determined.    Sir   John   Hersehel  besides  the  diverrified  aspecte  of  the  rings  to 

csdmates  the  most  distant  satellite,  which  be  which  we  formerly  adverted,  all  displaying 

fiiinks  the  largest,  as  not  much  inferior  in  size  the  Infinite  grandeur  and  beneficence  of  the 

to  the  ]danet  Mars,  which  is  4200  miles  m  Creator, 

diameter.    The  fourth  satellite,  whidi  is  the  ,^  «.«  «,„,  -.•,,„•.,.  ^,  „.  .«„- 
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most  oonspicnoas,  cannot  be  supposed  to  be 

moch  mferior  to  it  in  bulk.  But  as  the  precise  This  planet  is  attended  by  six  satellites,  all 

dimensions  of  most  of  the  inner  satellites  of  which  were  discovered  by  Sir  W.HerKhel, 

cumot  be  estimated  vrtth  accuracy,  we  shall  to  whom  ire  owe  the  discovery  of  the  planet 

not,  perhaps,  exceed  the  dimensions  of  these  itsel£    The  second  and  fourth  satellites  were 

ood&esifwe  suppose  for  the  whole  a  general  detected  in  January,  1787,  about  six  yeoie 

average  of  3000  miles  diameter  for  each.    On  after  the  planet  was  discovered ;  the  other  four 

this  assumption,  the  surface  of  each  satellite  were  discovered  several  yean  afienvaid,  but 

will  contain  28,274,400  of  square  miles,  which  their  distances  and  periodical  revolutions  have 

vt  nearly  double  the  area  of  our  moon.    The  not  been  so  accurately  ascertained  as  those  of 

area  of  all  the  seven  eatellites  vrill  therefore  the  two  first  discovered. 

smoont  to  197,920,800  square  miles,  which  is  The  Jhat  of  these  satellites,  or  the  nearest 

fear  times  the  quantity  of  sur&ce  on  all  the  to  Uranus,  completes  its  sidereal  revolution  in 

habitable  parte  of  the  earth.    At  the  rate  of  6  days,  21  hours,*  and  25  minutes,  at  the  di^ 

280  inhabitants  to  the  square  mile,  theee  satel-  tance  of  224,000  miles  from  the  centre  of  tfie 

files  would  therefore  contain  66,417,824,000,  pknet    The  second  in  8  days,  17  hours,  at 

«r  mne  than  fifty-five  thousand  miifiont  of  the  distance  of  291,000  miles.    The  third  hi 

hdisbitanta,  vrfauh  is  sixW-nine  times  the  po-  10  days,  28  hours,  at  the  dirtanee  of  840,000 

puhtion  of  our  globe.  miles.    The  fourth  in  13  days,  11  hours,  at 

These  sateltites  vrill  present  a  beautifbl  and  the  distance  of  890,000  mUes.    The  flfth  fai 

^■basted  appearanoe  m  the  finoament  of  Sa-  88  days,  one  hqur,  48  minutes,  at  the  distance 
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rf  777,000  milM.    The  Jur/A  in  107  daji»  16  Meend  Uiioi^^llw  ibidovr^tf  «lMpliiMiki« 

boon,  40  niinulM^  at  the  disUmoe  of  1,666,000  dliectioD  alnkWft  perpeodiciilar  lo  lh«  plane  at 

BUlea.  ito  orbit.    It  is  probable  that  this  planet  ii 

These  bodies  present  to  our  view  some  le-  art>endfid  with  more  satellites  than  thoss  which 

markffMf>  and  unexpected  peculiarities.    Con-  have  yet  been  discovered.    It  is  not  onlikslj 

tiaiy  to  the  analogy  of  the  whole  planetary  that  two  satellites  at  least  lerolve  between  the 

system,  the  plana  of  their  orbiie  are  nearly  body  of  the  planet  and  the  first  satellite;  fat 

firpendieutar  to  the  ecliptic,  being  inclined  the  third  satellite  of  Saturn  is  not  needy  so 

no  less  than  79  degrees  to  that  plane.    Their  &r  diitant  from  the  surfooe  of  that  planet  se 

motions  in  these  orbits  are  likewise  found  to  the  ficrt  satellite  of  Ursnus  is  from  its  centre, 

be  retrograde,  so  that,  instead  of  advancing  But  as  the  inner  wtellites  may  be  supposad 

from  west  to  east  round  Uranus,  as  all  the  to  be  the  smallest,  and  yet  present  as  hige  t 

other  pUnets  and  estellites  do,  they  move  in  suriace  to  the  planet  as  the  exterior  onsi^  it  ii 

the  opposite  direction.    Their  orbits  are  quite  probable  that,  on  account  of  their  diminutive 

eircuiar,  or  very  nearly  so,  and  they  do  not  size,  they  may  never  be  detected.    It  is  like- 

appear  to  have  undergone  any  material  change  wiee  not  improbable  that  twosatellitei  mny 

of  inclination  once  the  period  of  their  disco-  exist  in  the  large  spaces  which  interveue  b^ 

very.    *' These  anomalous  pecuharities,"  eays  tween  the,  orbits  of  the  fourth  and  fiAh,  and 

Sir  John  Herschel,  **seem  to  occur  at  the  ex-  the  fifth  and  sixth  satellites.    All  these  satelr 

treoie  limits  of  the  system,  as  if  to  prepare  us  litee  will  not  only  pour  a  flood  of  light  oa 

fi>r  fiirther  departure  fiom  all  its  analogies  in  this  distant  planet,  but  will  exhibit  a  splendid 

other  systems  which  may  yet  be  disclosed  to  and  variegated  appearance  in  its  noctnmsl 

ns"  in  the  remoter  regions  of  space.  firmament 

The  satellites  of  Uranus  are  the  most  diffi-       The  satellites  of  Jupiter,  Satorn,  and  Uia> 

cult  objects  to  perceive  of  any  within  the  nus,  of  which  we  have  given  a  brief  deso^ 

boundary  of  the  i^netary  system,  excepting  tion  in  the  preceding  pages,  form,  as  itwen^ 

the  two  interior  satellites  of  Saturn;    and  so  many  distinct  planetary  systems  in  eon- 

therefore  few  observers,  excepting  Sir  William  nexion  with  the  great  system  of  the  sua.  The 

and  Sir  John  Herschel,  have  obtained  a  view  same  laws  of  lAotku  and  gravitation  vduch 

of  them.    Their  magnitudes,  of  course,  have  i^ly  to  the  primary  planets  are  also  sppli- 

aever  been  precisely  determined ;  but  there  is  cable  to  the  secondary  pUnets  or  moons.  The 

every  reason  to  believe  that  they  are,  on  an  squares  of  their  periodical  times  are  in  pio> 

average,  as  large  as  the  satellites  of  Saturn,  portion  to  the  cubes  of  their  distances,    liisy 

if  not  larger,  otherwise  they  could  not  be  per-  are  subject  to  the  attraction  of  their  primsriH^ 

ceived  at  the  immense  distance  at  which  they  as  all  the  primary  planets  are  attracted  by  the 

are  placed  from  our  globe.    Supposing  them,  sun ;  and  as  the  sun,  in  aU  probabilitr,  is  ci^ 

on  an  average,  to  be  3000  miles  in  diametei^—  ried  round  a  distant  centre  along  with  aH  hii 

and  they  can  scarcely  be  conceived  to  be  less  attendants,  so  the  satellites  are  canied  round 

—the  surfaces  of  aJl  the  six  satellites  will  the  sun  along  with  thmr  respective  planets; 

contain  169,646,400  square  miles,  or  about  partly  by  the  influenoe  of  these  planets,  and 

8^  times  the  area  of  all  the  habitable  portions  partly  by  the  attractive  power  of  ths  great 

of  the  earth ;  and  which,  at  the  rate  formerly  central  luminary.    Each  of  these  seoondaiy 

stated,  would  affi>rd  scope  for  a  population  of  systems  forms  a  systsm  by  itsel(  &r  moit 

47,600,992,000,  or  above  Ibrty-seven  thousand  grand  and  extensive  than  the  whole  planetaiy 

millions,  which  is  about  sixty  times  the  pre-  system  was  conceived  to  be  in  fijrmer  timea 

sent  number  of  the  inhabitants  of  the  earth.  Even  the  system  of  Saturn  itself,  inclodiof 

The  satellites  of  Uranus  seldom    sufier  its  rings  and  satellites,  contains  a  maes  of 

edqises;  but  as  the  plsne  in  which  they  move  matter  more  than  a  thousand  times  larger  thaa 

must  pass  twice  in  the  year  through  the  sun,  the  earth  and  moon.    The  system  of  Japiter 

there  may  be  eclipses  of  them  at  those  times ;  eomprises  a  mass  of  matter  nearly  fifteen  aan- 

but  they  can  be  seen  only  when  the  planet  is  dred  times  the  size  of  these  two  bodies ;  ani 

near  its  opposition.    Some  eclipses  were  visi-  even  that  of  Uranus  Is  more  than  eighty  times 

tale  in  1790  and  1818,  when  they  appeared  to  the  dimensions  of  our  terrestrial  syatem. 
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CHAPTER  V. 

Om  ike  Perfeetiom  of  the  Ddty^  ae  diaployed  in  the  Planetary  Syelem 

Au  the  works  of  nature  spesk  of  their  misunderstood.    They  proclaim  the  exiileiiei 
Aathor  in  language  which  can  scarcely  be  of  an  oiiginal,  uncreated  Cause^  of  an  snwl 
(4(T(» 
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Tmmt  MiA  tBtelUigcpws  and  of  a  aopreme  lioii,  and  ghm  scope  to  llie  mitlNnDaticiuiPB 
ifoicj  which  no  created  being  een  oontioL  ridU,  and  to  overlook  the  deraonstrationB  it 
"The  hee^eDB*'  in  a  partieidar  manner  ''de-  affinds  of  the  invirible  DiTinity,  would  be  to 
due  the  gtoiy  of  €fod,  and  the  firmament  link  this  noble  study  fiur  below  its  native  dif 
dMweth  forth  hia  handiwofk."  When  we  nity,  and  to  throw  into  the  shade  the  most 
coiMider  the  hea^nly  orba  in  tfaeb  die,  their  iRastrioas  manifestations  of  the  glories  of  the 
distanee,  the  rapidity  of  their  motions,  and   Eternal  Mind. 

the  regniarity  sod  hannony  with  which  they  When  we  contemplate  the  stupendous 
peiform  their  respective  levolntions,  it  is  oh-  globes  of  which  the  planetaiy  system  is  com- 
vioQs  to  the  least  attentive  observer  that  such  posed,  and  the  astonishing  velocity  with  which 
bodies  could  not  have  fbnned  themselves^  or  they  run  their  destined  rounds,  we  cannot  bat 
have  anranged  dieir  motions,  their  periods,  be  struck  with  an  impressive  idea  of  the 
and  their  laws  in  the  beaotiiul  order  in  which  powek  of  the  Deity ;  of  the  incomprehen- 
we  DOW  behold  thean.  Motion  of  eveiy  kind  sible  bheboiks  bf  the  eternal  mind  that  first 
flnppoees  a  aaoving  power.  As  matter  could  launchetl  them  into  existence.  What  are  all 
not  make  itself  so  neither  can  it  set  itself  in  the  eflbrts  of  puny  man  as  displayed  in  the 
motioii.  Its  motion  must  commence  from  a  machineiy  he  has  set  in  motion,  and  in  the 
power  exterior  to  itself  and  that  power  must  most  magni^cent  structures  he  has  reared,  in 
eoneapond  in  energy  to  the  effect  produced,  comparison  with  worlds  a  thousand  times 
In  the  planetary  system  we  find  bodies  a  thou-  larger  than  this  earthly  ball,  and  with  force» 
amd  limea  laiger  than  the  earth  moving  with  which  impel  them  in  Uieir  courses  at  the  rate 
a  vriedty  sixty  times  greater  than  a  cannon  of  thirty  thousand,  and  even  a  hundred  thou- 
bali,  and  carrying  along  with  them  in  their  sand  miles  an  hour !  The  mind  is  over- 
train other  expansive  globes  in  the  same  swift  powered  and  bewildered  when  it  contemplates 
career.  Such  modons  could  only  proceed  such  august  and  magnificent  operations.  Man, 
from  a  power  which  is  beyond  calculation  or  with  all  his  imaginary  pomp  and  greatness, 
human  comprehension ;  and  such  a  power  can  appears,*on  compsrison,  as  a  mere  microscopic 
only  reside  in  an  uncreated,  self-existent,  and  animalcnla,  yea,  as  ''less  than  nothing  and 
independent  Intelligenoe.  The  eontinuanee  vanity  f  and  such  displays  of  the  oranipo- 
of  floeh  motions  must  ISbewise  depend  upon  tence  of  Jehovah  are  intended  to  bring  down 
the  incessant  agency  of  the  same  Almighty  the  ''lofty  looks  of  men,*'  and  to  stain  the 
Being,  either  directly,  or  through  the  medium  pride  of  all  human  grandeur,  **  that  no  flesh 
of  sndi  suboidtnate  agento  as  be  is  pleased  to  should  glory  in  his  presence."  Without  ma- 
appoint  for  the  acoomphshment  of  his  designs,  terials,  and  without  the  aid  of  instruments  or 
In  this  respect  the  laws  of  motion,  of  attrao-  machinery,  the  foundations  of  the  planetary 
tian,  gmvitatioa,  electricity,  and  other  powen,  system  were  laid,  and  all  ite  arrangemento 
are  so  many  agente  under  the  direction  and  completed.  **  He  only  apake^  and  it  was 
control  of  the  Almighty  for  carrying  form  d  done ;"  he  only  gave  the  command,  and 
the  plana  of  his  physicd  and  moral  govei  -  mighty  worids  started  into  existence  and  run 
nent  of  the  universe.  their  spacious  rounds.    **  By  the  word  of  the 

The  study  of  astronomy  ought  always  to  Lord  were  the  heavens  made,  and  all  the  host 
have  in  view  as  ite  ultimate  object,  to  trace  of  them  by  the  breath  of  his  mouth."  That 
the  Divine  perfections  as  displayed  in  the  Almighty  Being  who,  b;  a  single  volition, 

fitenomena  of  the  heavens.    For,  as  our  poet  could  produce  such  stupendous  efiects,  must 
ilton  expresses  it,  **  Heaven  is  as  the  book   be  capable  of  efiecting  what  &r  transcends 
of  Gk>d  before  as  set,  wherein  to  read  his   our  limited  conceptions.    His  agency  must  be 
wondrous  works."     There  is  no  scene  we  can   universal  and  uncontrollable,  and  no  created 
contemplate  in  wbidi  ttie  attributes  of  the  being  can  ever  hope  to  frustrate  the  |  urposes 
Divinity  are  so  magnificently  displayed.    It  of  his  will  or  counteract  the  designs  of  his 
is  in  the  heavens  done  that  we  perceive  a  moral  government.    Whatever  he  has  pro- 
•ensible  evidence  of  the  infinity  of  his  per-   mised  will  be  performed ;  whatever  ho  has 
feetions,  of  the  grandeur  of  his  operations,   predicted  by  his  inspired  messengera  must 
and  of  the  immeasurable  extent  of  his  nni-  assuredly  be  accomplished.    **  For  the  king- 
versd  dominions.     Even  the  planetary  sya-  dom  is  the  Lord^s,  he  is  the  Governor  among 
tern,  small  as  it  is  in  comparison  of  the  whole   the  nations,"  and  all  events,  and  the  move- 
atent  of  creation,  contains  vritiiin  it  wonden  mento  of  all  intelligent  beings,  are  subject  to 
af  creating  Omnipotence  and  skill  which  al-   his  sovereign  control.    **  Though  the  moun- 
iMtt  overpower  the  human  focuhies,  and  de-  tains  should  be  carried  mto  the  midst  of  the 
ttonstrate  the  **  eternal  power  and  godhead"   aeas,  and  the  earth  reel  to  and  fio  like  a 
af  Him  who  at  first  brought  it  into  existence,   drunkard;"  yea,  though  this  spacious  globa 
To  consider  astronomy  merely  as  a  secular   should  be  wrapped  in  flames,  and  *' all  that  it 
hMMh  of  knowled^  which  improves  naviga-   inherito  be  dissolved,"  yet  that  power  which 
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hrought  into  exutenee  tfa*  pbnetaiy  woildi,  foioe  of  tlie  tentiiiieBti  ai  impfaitiiNi:  ^ita 
•ml  has  toppoited  them  in  their  npid  career  Lobd  God  Omvifotutt  BBi«xmi«  Hii 
'or  thouaauds  of  yearti  can  caiue  **  new  hea-  power  is  irreriitible ;  bis  |[zeatne«  itiiBMficb- 
veoa  and  a  new  earth,  wherein  dwelleth  right-  able ;  wondeiiul  things  doth  he  which  we  en* 
eoosnesa,"  to  arise  out  of  its  ruius,  and  to  not  comprehend."  The  nurfibiu  of  the  botfia 
remain  in  unduninished  beauty  and  splendour,  which  compose  this  system  convey  so  iiopr» 
.  "The  heaTens,"  says  an  inspired  writer,  sive  idea  oif  the  agency  and  the  energieiof 
**  declare  the  glory  of  the  Lord,  and  there  is  Omnipotence.  One  of  these  bodise,  eigk^ 
no  speech  nor  language  where  their  voice  is  limes  larger  than  the  earth,  and  the  alowot 
not  heard."  Even  the  pagan  nations  were  moving  orb  in  the  aystem,  is  fiNind  to  mow 
impressed  with  the  power  of  a  supreme  intol-  through  Its  expansive  orbit  at  the  cats  of  fiften 
Ugence  from  a  contemplation  of  the  nocturnal  thousand  miles  an  hour ;  another  at  twco^ 
firmament  "  When  we  beh(4d  the  heavens,"  nine  thousand  miles  in  the  same  period, 
says  Cicero,  '*  when  we  contemplate  the  celes-  although  it  is  more  than  a  thousand  timsi  tho 
tial  bodiea,  can  we  £ul  of  conviction  1  Must  sixe  of  our  globe ;  another  at  the  rate  of  eightf 
we  not  acknowledge  that  there  is  a  Divinity,  thouaand  miles;  and  a  fourth  with  a  velocilj 
a  perfect  being,  a  ruling  intelligence  that  go-  of  more  than  a  hundred  thouaand  mika  ewij 
vema,  a  Grod  who  ia  eveiy  where,  and.diiecte  hour,  or  thirty  miles  during  eveiy  beat  of  oo 
all  by  hia  power  1  Any  one  who  doubto  this  pulse.  The  mechanical  Ibroea  raqointe  to 
may  as  well  deny  that  there  is  a  sun  that  en-  produce  such  motions  surpasa  the  mathemati* 
lightens  us."  Plato,  when  alluding  to  the  cian^s  akill  to  estimate  or  the  power  of  do»- 
motions  of  the  aun  and  planeta,  exclainM,  here  to  expreaa.  Such  astonishing  velodflie^ 
**  How  is  it  posaible  for  such  prodigious  masses  in  bodies  of  so  stupendous  a  magnitade,  thovgk 
to  be  carried  round  for  so  long  a  period  by  incomprehenaible  and  overwhelming  to  oar 
any  natural  cause  1  for  which  reaaon  I  aaaert  limited  fecultiea,  exhibit  a  moit  conviadar 
God  to  be  the  great  and  first  cause,  and. that  demonstration  of  the  existence  of  an  agoi^ 
it  ia  imposaible  it  should  be  otherwist*"  ^n^  ^  power  which  no  created  beings  can  ewr 

A  very  alight  view  of  the  planetary  syatem   counteract,  and  which  no  liraita  can  coDtid 
ia  auifiaent  to  impreaa  our  minds  with  an   Above  all,  the  central  body  of  this  syitem9l^ 
overpowering   sense  of  the  ^grandeur  and    sente  to  our  view  an  object  which  is  altogether 
ommpoienee  of  the  Deity.    In  one  part  of  it   overpowering  to  human   intellects,  and  of 
we  behold  a  globe  fourteen  hundred  times   wbidi,  in  our  present  state,  we  shall  uevr  h 
larger  than  our  world  flying  through  the  depths   able  to  form  an  adequate  conceptioo.  AkJU- 
of  apace,  and  carrying  along  with  it  a  retinue    nous  globe,  thirteen  hundred  thousaDd  tioMi 
of  revolving  workia  in  iU  swift  career.    In  a   larger  than  our  worid,  and  five  hundred  1a» 
more  distent  region  of  this  system  we  behold   more  capacious  than  all  the  planeti^  "flj"* 
another  globe,  of  nearly  the  aaroe  aixe,  aur-   and  eomete  token  together,  and  this  body  n- 
lounded   by  two  magnificent   ringa,  which   voWing  round  ito  axis  and  through  tbe  ngioD' 
would  incloae  600  worlds  as  large  as  ouis,   of  apace,  extending  ite  influences  to  Ihe  m- 
winging  ite  flight  through  the  regions  of  im-   n  itestspace8oftfieay8tem,andretaiDipg1^ 
mensity,  and  conveying  along  with  it  seven   attractive  power  all  the  planete  in  their  orm 
planetary  bodies  larger  than  our  moon,  and   is  an  object  which  the  limited  facnltisB  of  tbe 
the  stupendous  arches  with  which  it  is  en-   human  mind,  however  improved,  can  ne«tf 
circled,  over  a  circumference  of  five  thouaand   grasp,  in  all  ito  magnitude  and  l^^j^'^'fT 
seven  hundred  millions  of  miles.    Were  we  .  to  form  a  full  and  comprehensive  idea  of  w 
to  suppoee  ourselves  placed  on  the  nearest  aa-   magnificence.    But  it  diaplaya  in  a  nio*^  f^ 
tellite  of  this  planet,  and  were  the  satellite  sup-   tonishing  manner  tbe  snAirnxva  of  ^". 
posed  to  be  at  rest,  we  should  behold  a  scene   launched  it  into  existence,  and  lighted  it^ 
of  grandeur  altogether  overwhelming ;  a  globe   "by  the  breath  of  his  mouth ;"  and  it  ^^^^ 
filling  a  great  portion  of  the  vinble  heavens,   to  all  intelligences  a  demonstration  of 
encircled  by  ite  immense  rings,  and  surrounded   "  eternal  power  and  godhead."  ^  8o    .  ^^ 
by  ito  moons,  each  moving  in  ito  distinct  sphere   though  there  wen  no  bodiea  '^''^^  l^^g, 
and  around  ite  axia,  and  all  at  the  aame  time   universe  but  those  of  the  planetary  ^T*^^ 
flying  before  us  in  perfect  harmony  with  the   they  would  afford  an  evidence  of  a  V"*'^ 
Telocity  of  22,000  milea  an  hour.    Such  a   which  no  liinito  can  be  aasigned ,  ^ /?|Tu 
scene  would  for  transcend  every  thing  we  now   which  is  infinite,  universal,  and  1^^*^?!!;^  g 
behold  from  our  terrestrial  sphere,  and  all  the       The  planetery  system  likewise  exntn 
conceptions  we  can  possibly  form  of  motion,   display  of  the  wisdom  and  tntelKfOiC^  « 
of  sublimity,  and  grandeur.    Contemplating  Deity.    If  itia  an  evidence  of  wisdom  u> 
such  an  assemblage  of  magnificent  objecte   artist  that  be  has  arranged  all  the  part*    , 
moving  through  the  ethereal  regions  with  such   machine,  and  proportioned  the  movemeo 
astonishing  velocity,  we  would  feel  the  full   ite  dififerent  wheeLe  and  piniona  so  as  exic  j 
(47r, 
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dM  end  intended,  ttMo  liie  ar-      The  nme  wiideu  m  eoMfAcoaoB  m  m 
of  tiM  pbnetaiy  ijatem  effinds  a  fdeefy  bakmemg  and  propaiioning  tkem^ 
Wgfct  diqday  of  '*  the  muiifold  wudom  of  niiuAtf  motionSf  and  distaneeg  ofihe  piond' 
God.**    In  the  eenire  of  this  eyetem  k  placed  ary  arht.    We  find  that  the  hirger  phnete 
the  gnal  eomee  of  light  and  heat ;  and  from  more  in  oibits  moot  Temote  from  the  amaHsr 
neottior  point  eoold  thooe  mlar  emanatione  be  pbnets  and  from  the  oentie  of  the  syttem.  If 
prapasaledy  in  an  equable  and  omfimn  man-  the  great   planets  Jupiter  and  Saturn  bid 
aer,  to  the  worlds  which  wXL  around  iL    Had  moved  in  lower  spheres  and  at  no  great  dis- 
ihe  son  been  placed  at  a  remote  distanoefrom  tance  from  the  smaller,  their  attractive  fiwee 
the  eentre,  oar  near  one  of  the  phmetaiy  oriiits,  would  hsTO  had  a  much  more  powerful  inilu* 
the  planets  in  one  part  of  theur  eouiae  would  enoe  than  it  now  has  in  disturbing  the  plsne(> 
have  been  sooidied  with  the.  most  intense  aiy  motions^  and  might  have  introduced  oon- 
heat,  and  in  another  part  would  have  been  siderable  eonfiision  into  the   system.    But, 
sutnected  to  all  the  rigon  of  exceanve  odd;  while  they  revolve  at  so  great  distanoes  from 
tlMir  motioos  wouU  have  been  deranged,  and  all  the  inJerior  planets,  their  influence  is  In- 
dfesir    piesent  constitntjon   destroyed.    The  considerable,  and  the  slight  perturbations  they 
enoraxNis  bulk  oftfais  central  body  was  likewiae  produce  are  not  permanent,  but  penociica// 
nqoisite  to  difliise  light  and  attractive  influence  they  come  to  a  linait,  and  then  go  back  again 
throogboat  every  part  of  the  syatem.    The  to  the  same  point  as  before.    Again,  the  law 
diomal  roiaiiont  of  the  planets  evince  the  of  gratniation,  by  which  the  planets  are  ^ 
sune  wisdom  and  intelligence.    Were  theee  rected  in  their  motions,  is  also  an  evidence  of 
bodies  destitute  of  dinmal  motions,  one  half  of   Divine  intelligence.    The  law  is  found  to  act 
Ibeir  surlaee  would  be  pardied  with  perpetual  reciprocaOy  as  the  square  of  the  distance  ;that 
day,  and  &e  other  half  involved  in  tiie  gloom  is,  at  double  the  dirtance  it  has  one  fourth, 
of  a  perpetual  night.  *  To  the  inhabitante  of    and  at  triple  the  distance  one  ninth  of  the 
one  henusphere  the  son  would  never  appear,  force ;  at  one  half  the  distance  it  has  four 
and  to  the  inhabitanta  of  the  other  the  stars  times,  and  at  one  third  the  distance  it  has  nine 
woold   be    invisiMe;   and   theee   expansive  times  the  strength  or  influence.  Now  it  could 
legiops  of  the  universe,  where  the  magnifi-  easily  be  shown,  that  a  law  dfanectly  opposite 
oence  of  God  is  so  strikingly  displayed,  would  to  this,  or  even  diflering  materially  from  it, 
be  for  ever  veiled  from  their  view.    The  per-  would  not  only  derange  the  harmony  of  the 
wumeney  of  the  axes  on  which  the  plainete  system,  but  might  be  attended  with  the  moit 
revolve  was  likewiee  necessaiy,  in  order  to  the  disastrous  consequences.    I^  for  instance,  a 
stabilitf  of  the  ^stem  and  the  comfort  of  ite  planet  as  large  and  as  remote  as  Saturn  had 
iidiabitento ;  and  so  we  find  that  their  poles  attracted  the  earth  in  proportion  to  the  qoan- 
point  invariably  in  the  same  direeti<Kn  or  to  tity  of  matter  it  contains,  and,  at  the  same 
die  same  pointe  of  the  heavens,  with  only  a  time,  m  anif  proportion  to  its  dittanee  /  in 
ili^  variation  scarcely  perceptible  till  dier  other  words^  had  ite  attractive  power  been 
file  kpae  of  centuries.    As  the  planeto  are  of   greater  the  further  it  was  removed  from  as,  it 
a  spheroidal  figure,  had  the  direction  of  their  would  have  dragged  our  globe  out  of  ite  coarse, 
aias  been   lial>le    to  frequent   and   sodden  deranged  ite  motions,  and,  in  all  probability, 
changes,  the  most  alarming  and  disastrous  deprived  us  of  the  security  we  now  possess, 
'itasbophes  might  have  ensued.    In  such  a  and  of  all  the  prospecte  and  enjoymente  which 
globe  as  ours,  die  shifting  of  Ite  axis  might  depend  upon  ite  equable  and  harmonioas  move- 
change  the  equatorial  parte  of  the  earth  into  ments.  There  is  no  contrivance  in  the  system 
die  polar,  or  the  polar  into  the  equatorial,  to  more  wonderful  than  the  rings  of  Saturn. 
the  otter  destruction  of  diose  plante  and  ani-  That  these  rings  should  be  separated  thirty 
tesls  which  are  not  capable  of  interchanging  thousand  miles  from  the  body  of  the  planet ; 
thor  sitaations.     Such  a  change  would  like-  that  they  should,  notwithstanding,  accompany 
wise  cause  the  seas  to  sbandon  their  former  the  planet  in  ite  revolution  round  the  son,  pn- 
ponlions,  and  to  rush  to  the  new  equator ;  the  serving  invariably  the  same  distance  from  it ; 
consequence  of  which  would    be,  that  the  that  they  should  revolve  round  the  planet  eiery 
greater  part  of  the  men  and  animals  with  ten  hours,  at  the  immense  velocity  of  Oiore 
which  it  is  now  peopled  would  be  again  over-  than  a  thousand  miles  in  a  minute ;  and  that 
i^rhcbued  m  a  general  deluge,  and  the  habit-  they  should  never  fly  off  to  the  distent  regions 
aMe  earfii  reduced  to  a  cheerless  desart    But  of  space,  nor  foil  down  upon  the  planet,  are 
all  iuch  disasters  are  prevented  by  the  per-  circumstances  which  require  adjastments  for 
nanent  position  of  the  axis  of  our  globe  and   more  intricate  and  exqaisito  than  we  can  oon- 
of  the  other  planete  during  every  part  of  their   ceive,  and  demonstrate  that  the  almighty  coo- 
annual  revolutions,  as  fixed  and  determmed   triver  of  that  stopendous  appendage  to  the 
by  Him  iffao  is  «•  wonderful  m  counsel  and  ex-   globe  of  Saturn  is  «*great  in   counsel    and 
-* —  Id  wuridnff."  mighty  in  operatbn."   Yet  these  adiustroenti^ 
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in  whatener  ttej  my  omm^  h«v»  been  eom-  eentre  of  gn^tj  m^  motion*    Wiftflil  Ab 

plelelj  aftetod.    For  this  pbnel  hae  been  figvrs  tbena  ooaU  ha^  been  no  comfoitriili 

iyiof  through  Iheragioos  of  eiMoe  in  «  regular  and  regnlar  altematioDa  of  day  and  night  in 

eunre  for  thouaanda  of  yean,  and  the  i^ftem  oor  world  aa  we  now  enjoy,  and  the  light  of 

of  iti  fatellitea  and  linga  alill  mmaioa  pennap  the  ran  and  the  maae  of  waters  ooold  not  ba^ 

nent  and  onimpaired  as  aft  ita  first  creation.  been  eqoably  distribated.  Had  tiie  earth  beea 

An  evidenee  of  wisdom  amy  likewim  be  of  a  cubical,  prismatic,  or  pentagonid  Ibrm,  or 

perceived  in  the  dktanee  at  which  each  planet  of  any  other  angular  figure,  some  parte  wcraJd 

IS  placed  Irom  the  great  central  body  of  the  have  been  eomparathrely  near  the  centre  of 

i^stem.    In  the  case  of  our  own  globe,  its  gravity,  and  othem  hundreds  or  thovieands  of 

distance  from  the  sun  is  so  adjuatod  as  to  miles  fiirther  fivm  it;  certain  countries  wooU 

correspond  to  the  deuity  of  the  earth  and  have  been  expoeed  to  ftirioos  tempests,  which 

waters,  to  the  temper  and  constitution  of  the  would  have  overturned  and  deebvyed  e««y 

bodies  of  men  and  other  animals,  and  to  the  object,  while  others  would  have  been  sliiM 

general  state  of  all  things  hem  below.    The  fix  wani  of  currents  and  agitation  in  Ae  sir; 

quantity  of  light  which  the  central  luminary  one  part  would  have  been  ovowhefaned  with 

diffuses  around  us  is  exactly  adapted  to  thcT  water,  and  another  entirely  deolitate  of  the 

structure  of  our  eyea,  to  the  width  of  their  liquid  element;  one  part  might  haw  enjoys^ 

pupils»  and  the  nervous  sensibility  of  the  the  benign  influence  of  the  son,  while  amdier 

letina.    The  heat  it  pioducea,  by  ito  aotion  might  have  been  within  the  shadow  of  ele«i* 

on  the  caloric  connected  with  our  globe,  tm  of  tions  a  hundred  milea  high,  and  in  regions  of 

such  a  temperature  as  is  ezact|j  a^tod  to  the  insu Amble  cold.  In  short,  while  one  couutiy 

nature  of  the  soil  and  to  the  oonstitutian  of  might  have  resembled  a  paradise,  others  wooU 

^  animal  and  vegetable  tiibea.    It  is  placed  have  been  transfimned  into  a  cbaoa.  when 

at  such  a  distance  as  to  enlighten  and  warm  nothing  vras  to  be  seen  but  barremw  sod 

us,  and  not  so  near  as  to  damle  us  with  ite  hideous  desolation ;  but  the  globular  figoe 

aplendour  or  scorch  us  vrith  its  ezcesKve  heat;  which  the  Creator  has  given  to  our  woiU 

but  to  cheer  all  the  tribea  of  living  beings,  and  prsvents  all  aneh  inconveniences  and  eviK 

to  nourish  the  soil  vrith  its  kindly  vrarmth.  and  secures  to  us  all  the  advantsges  we  eiQOf 

Were  the  earth  removed  fifty  millions  of  fiom  the  equable  distribution  of  fight  and 

miles  fiirther  from  the  sun,  every  thing  around  gravity,  of  the  vraters  of  oor  aeas  and  liwn^ 

iu  would  be  fifosen  up,  and  we  should  be  and  of  the  vrinds  and  motions  of  the  atnO' 

perpetually  shivering  amid  all  the  rigon  of  sphere ;  and  arrangements  similar  or  snak^ 

excessive  cold.    Were  it  placed  as  much  gous  are  enjoyed  by  all  the  other  planetuy 

nearer,  the  waters  of  the  riven  and  the  ocean  worlds,  in  conaequence  of  the  globoiar  fiivm 

would  be  transfi>rmed  into  vapour;  the  earth  which  has  been  impressed  upon  them, 
would  be  hardened  into  an  impenetrable  crust;       The  aame  Divine  Wisdom  is  diqd^vl 

the  prooem  of  vegetation  would  cease ;  and  all  throughout  the  eolar  i^stem  m  iht  nkt  o^ 

the  orders  of  animated  oeings  would  fiunt  juatmeni  of  ike  pn^edik  veheUy  ia  <Ae 

under  the  excessive  splendour  of  the  solar  attraeUve  pawn.    The  natural  tendencj  of 

beams.     There  can  b«  no  doubt  that  the  all  motion,  impressed  by  a  single  fime,  ii  to 

distances  of  the  other  planeta  are  likewise  make  the  body  move  in  a  draighi  fine.   Tht 

adapted  to  the  nature  of  the  substances  of  projectile  force  originally  given  to  the  plaoel^ 

which  they  are  composed  and  the  constitution  if  not  counteracted,  wonU  carry  them  sway 

of  their  inhabitants.    We  find  that  the  dentin  firom  the  sun,  in  right  lines,  through  tiis 

ties  of  tjieae  bodies  deartaae  in  proportion  to  regions  of  infinite  space.    On  tfie  other  haai 

their  distance  from  the  sun;  and  it  is  highly  had  the  planets  been  acted  upon  aolely  hj  as 

probable  that  this  is  one  reason,  among  othen,  attractive  power  proceeding  fimn  the  ceota^ 

why  they  are  placed  at  different  distancea,  they  would  have  moved  with  an  inoeased 

and  are  thus  adapted  to  the  greater  or  lem  velocity  towards  that  centre,  and,  in  a  dMft 

degree  of  iofloence  which  the  central  luminary  time,  have  fimen  upon  the  body  of  the  son. 

may  produce  on  their  surfaces.  Now  the  Divine  Intelligence  strikingly  a|h 

The  fleures  of  the  planetaiy  bodies  like-  pean  in  nicely  proportioning  and  babnoDg 

wise  induate  contrivance   and  intelligence,  these  two  powers,  so  as  to  make  the  phneti 

They  are  all  either  of  a  spherical  or  opheroidal  describe  orlnts  nearly  circular.  If  these  poivas 

form,  and  this  figpire  is  evidently  the  best  had  not  been  accniately  adjusted,  the  whole 

adapted  to  a  habitable  worid.    It  is  the  most  system  would  have  run  into  confiision.    For, 

eapadous  of  all   forms,  and  contains  the  were  the  velocity  of  any  pknet  double  to  wliat 

greatest  quantity  of  area  in  the  least  possible  would  make  it  move  in  a  dide  or  ellipse,  it 

space.    It  is  the  best  adapted  to  motion,  both  would  rush  firom  ito  sphere  through  the  ra* 

annual  and  diurnal,  every  part  of  the  surfiuse  gions  of  immensity,  and  never  again  return  tt 

being  neariy  at  the  same  distance  fiom  the  ito  fi>rmir  orbit    Or,  should  half  ito  velodl^ 
(474) 
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k*  tdraa  aiwiy,  th«  planet  woaM  deionid  in  tiieir  orixto  eompared  with  th«ir  distaiioei 

MapKij  towudi  the  ean  till  it  became  Ibor  from  the  oential  Immnaiy ;  from  the  wonder- 

lioMfl  nearer  him  than  befiMnB,aiid  then  ascend  fill  amplietty  of  the  laws  on  which  so  mndi 

to  ill  fivmer  place ;  and  by  ascending  and  bean^,  harmony,  and  enjoyment  depend ;  and 

dBfoending  alternalely,  wonid  describe  a  very  from  various  other  considerations,  all  which 

eoeeninc  orbit,  and  would  feel  the  influence  would  tend  to  demonstrate   that   He  who 

of  toe  solar  light  and  power  nteen  times  framed  the  planetary  system  is  "  the  on^ 

gmier  in  one  part  of  its  oouiie  than  in  wise  God,"  whose  "understanding is  inflnite, 

another ;  which  would  prevent  such  a  globe  and  the  depth  of  whose  intelligence  is  "  paJst 

u  oms,  and  pnbably  all  the  planetaty  bodies,  finding  out" 

from  being  habitaHe  worlds.    But,  in  this  From  what  we  have  now  stated,  we  may 
nspect,  eveiy  part  of  celestial  mechanism  is  see  what  a  beautiiQl  and  divine  fabric  the 
adjusted  with  the  nieeit  skill,  and  the  whole  lolar  i^stem  exhibits.    Like  all  the  arrange- 
cystem  appeals  a  scene  of  beauty,  older,  and  roents  of  Infinite  Wisdom  its  foundations  are 
•tabiUty  worthy  of  the  inlelligenoe  of  Him  plain  and  simple,  but  its  sapentructure  is 
«who  hath  estaMiehed  the  worid  by  his  wi^  wonderful  and  diverrified.    The  causes  which 
dom,  and  stretched  oat  the  heavens  by  his  produce  the  effects  are  few,  but  the  phenomena 
gnderstanding."    And  as  the  power  of  giavi-  are  innumerable.    While  the  ends  to  be  sc- 
liCion  was  first  impwased  upon  matter  by  the  complished  are  numerous  and  various,  the 
hand  of  the  Creator,  so  its  continued  action  means  are  the  fewest  that  could  possibly  bring 
m  every  moment  dependent  on  his  sovereign  the  design  into  eflect.    What  a  striking  con- 
mSL    Wers  its  influence  to  be  suspended,  trast  is  presented  between  the  works  of  Oro- 
Ihe  whole  sj^stem  would  immediately  dissolve  nipolence  as  they  really  exist,  and  the  bung* 
and  run  into  confusion.    The  centrifiigal  force  ling  schemes  of  the  ancient  astronomersi  whov 
of  the  planetB,  in  whirling  round  th^  •xei^  with  all  their  cycles,  eincycles,  concentric  and 
would  shatter  them  into  pieces  and  disapate  eccentric  circles,  their  deferents,  and   soBd 
their   parts   thtou^hout  the    circumambient  crystalline  spheres,  could  never  account  for 
spaces;  every  poition  of  matter  would  fly  in  the  motions  of  the  planetary  orbs,  nor  explain 
straight  lines,  acosding  as  the  projectile  force  their  phenomena.  The  plans  of  the  Almighty, 
chanced  to  direct  at  the  moment  this  power  both  in  the  material  world  and  in  his  mond 
was  suspended }  and  the  regions  of  infinite  government,  are  quite  unlike  the  ciicumseribed 
space,  instead  of  presenting  a  prospect  of  and  complez  schemes  of  man.    Like  himself^ 
beauty  and  order,  would  become  a  scene  of  they  are  magnificent  and  stupendous^  and  yet 
deruigement,  overapread  with  the  wrecks  of  accomplished  by  means  apparently  weak  and 
•11  the  globes  in  the  universe ;  so  that  the  simple.    AH  his  works  are  demonstrations,  not 
oider%nd  stability  of  universal  nature  entirely  only  of  his  existence,  but  of  his  inscrutable 
depends  upon  the  will  and  the  omnipotence  wisdom  and  superintending  providence.    As 
of  the  Deity  in  sustaining  in  constant  action  the  accomplishments  of  every  workman  are 
the  power  of  universal  gravitation.    Were  it  known  from  the  work  which  he  executes,  so 
his  pleasure  that  the  material  world  should  be  the  operations  of  the  Deity  evince  his  supreme 
diaolved  and  its  inhabitants  destroyed,  he  has  agency  and  his  boundless  perfections.    What 
ooly  to  interpose  his  Almighty  fiat,  and  pro*  being  lees  than  infinite  could  have  arranged 
dauD,  **  Let  the  power  of  attraction  be  su»>  the  nlar  system,  and  launched  from  his  hand 
pended/*  and  the  vast  universe  would  soon  the  huge  masses  of  the  planetary  worlds  t 
be  unhinged  and  return  to  its  original  chaosu  What  mathematician  could  so  nice^  calculate 
la  short,  the  depth  of  the  Divine  Wisdom  their  distances  and  arrange  their  motions  1 
Bright  have  been  illustrated  from  the  constant  Or  what  mechanic  so  accurately  contrive  Uieir 
proportioa  between  the  times  of  the  periodical  figures,  adjust  their  movements,  or  balance 
revolutions  of  all  the  planets,  primary  and  their  projectile  fbroe  with  the  power  of  gravi- 
sscondaiy,  and  the  cubes  of  their  mean  di^  talion  1    None  but  He  whose  power  is  su- 
tsnees;  from  the  constancy  and  regularity  of  preme  and  irresistible,  whose  agency  is  unl* 
their  motions,  that,  amid  so  immense  a  variety  veraal,  and  whose  wisdom  is  unsearchable, 
of  moving  masses,  all  should  observe  their  In  the  last  place,  the  planetary  system  ex- 
due  boouds  end  keep  their  appointed  paths,  hibilBadisplayof  theeoonirxssof  tbeCreotot 
to  answer  the  greet  ends  of  their  creation ;  and  of  his  superintending  care.    The  good> 
fram  the  exactness  with  which  they  nm  their  ness  of  God  is  that  perfiwtion  of  his  nature  by 
dsstiaed  rounds,  finishing  their  circuits  with  which  he  delights  to  communicate  happiness 
n  much  accuracy  as  not  to  deviate  from  the  to  every  order  of  hk  creatures.    Now  all  tht 
ptriods  of  their  revolutions  a  single  minnte  in  movements  and  arrangements  of  the  planetary 
a  hmdrsd  yotfa;  from  the  tManeet  of  the  bodfes  are  so  ordered  and  directed  as  to  act  Itt 
Mesial  planets  finom  the  snut  ooo^pared  vrith  subserviency  to  the  happiness  of  sentient  and 
Miiespactivedain^ffrem  their  velodtiss  inlelliient  beings.  This  is  evidMly  the  grand 

(476| 
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teiga  of  til  the  mat  eootritiiioM  to  which  and  would  oonlbaiid  aD  our  ideas  of  llie 
wo  haTO  adverted.  The  apherical  figure  given  monj  and  oonfliatency  of  the  attribatea  of  liia 
to  all  the  planeU  for  the  legqkr  diatribotion  who  is  •'the  only  wiae  God."  We  havo. 
of  the  waters  of  the  seas  and  rivers,  and  of  the  therefore,  the  highest  reason  to  conclude,  thas 
enrrents  of  the  atmoapheie ;  their  rotation  on  not  only  this  earth,  but  the  whole  of  the  pl»- 
tbeir  axes,  to  produce  the  alternate  succession  netaiy  system,  is  a  scene  of  divine  btnewth" 
of  day  and  night;  the  situation  of  the  sun  in  knot  /  for  it  displays  to  our  view  a  number  of 
the  centra  of  the  system,  for  the  equable  die-  magnificent  globes,  with  special  contrfvancea 
tribution  of  Ugfat  and  heat  to  surrounding  and  arrangements,  all  fitted  to  be  the  abodes 
planets ;  and  an  apparatus  of  rings  and  moons,  of  intelligent  beings,  and  to  contribnte  to  their 
to  reflect  a  mild  radiance  in  the  absence  of  the  enjoyment  Every  provision  has  been  made 
son,  are  contrivances  which  can  only  have  a  to  supply  them  with  that  tight  which  onfoUn 
respect  to  the  comfort  and  convenience  of  the  beautiea  of  nature  and  the  glories  of  llie 
animated  beings;  for  they  can  serve  no  par-  firmament  All  the  arrangements  for  its  eqim- 
pose  to  mere  inert  matter  devoid  of  Ufa  and  ble  distribution  have  been  eflected,and  seveni 
intelligenoe,  and  the  Creator,  so  far  as  vre  wonderful  modes  unknown  in  our  worid  have 
know,  never  employs  mearu  without  a  corres-  been  contrived  for  alleviating  their  darkiieas 
ponding  end  in  view.  In  our  world,  the  utility  in  the  absence  of  the  son,  all  which  oontrir* 
of  these  arrangements,  in  order  to  our  happi-  ances  are,  doubtless,  accompanied  with  msniy 
neoB,  is  obvious  to  the  least  reflecting  mind,  others  which  lie  beyond  the  range  of  our  ood- 
Without  light  our  globe  would  be  little  else  oeption,  and  which  our  remote  diatanoe  pve- 
than  a  gloomy  prison ;  for  it  is  this  that  cheers  vents  us  from  contemplating.  In  proportiioB, 
the  heart  of  man,  and  unveils  to  our  view  the  then,  as  the  other  pluiets  exceed  the  earth  ia 
beauties  and  sublimities  of  creation ;  and  had  sise,  in  a  similar  proportion,  we  may  conceive;, 
the  earth  no  rotation,  and  were  the  sun  con*  is  the  extent  of  that  Uieatre  on  which  the 
tinually  shining  on  the  same  hemisphere,  the  Divine  goodness  is  displayed.  If  this  *'eai1h 
temperate  lonea  as  well  as  the  equatorial  re-  is  full  of  the  goodness  of  the  Lord,"  if  ttM 
gtons  would  be  parched  vrith  a  perpetual  day,  benevolence  of  the  Creator  has  distribaled 
the  moisture  of  the  soil  evaporated,  the  earth  unnumbered  comforts  among  every  order  of 
hardened,  vegetables  deprived  of  nourishment,  creatures  here  below,  what  must  be  the  exu- 
the  functions  of  the  atmosphere  deranged,  and  beranoe  of  his  bounty,  and  the  overfiowiBg 
numerous  other  inconveniences  wonld  ensoe,  streams  of  felicity  enjoyed  in  worlds  which 
from  which  we  are  now  protected  by  the  ex-  contain  thousands  of  tiroes  the  population  of 
isting  arrangements  of  nature ;  and  as  such  our  globe !  If  a  world  which  has  been  partly 
coiitrivances  are  essential  to  the  comfinrt  of  deranged  by  the  sin  of  its  inhabitants  abonnAi 
the' inhabitants  of  the  earth,  so  we  have  every  with  so  many  pleasures,  what  nniAenias 
reason  to  conclude  that  these  and  all  the  ad-  sources  of  happiness  must  abound,  and  what 
ditioual  arrangements  connected  with  other  ecstatic  joys  must  be  felt  in  those  worlds  where 
pUnets  are  intended  to  promote  the  enjoyment  moral  evil  has  never  entered,  where  diseases 
of  the  diflerent  orders  of  sensitive  and  intelli-  and  death  are  unknown,  and  where  the  in- 
gent  exigence  with  which  they  are  peopled,  habitants  bask  perpetually  in  the  regions  of 
As  the  object  of  the  wise  contrivances  of  immortality  1  Were  we  permitted  to  take  a 
the  Deity  is  the  communication  of  happiness,  nearer  view  of  the  enjoyments  of  some  of 
it  wonld  be  inconsistent  with  every  rational  those  worids,  were  we  to  behold  the  magnifi- 
new  we  can  take  of  his  wisdom  and  intelli-  cent  scenery  with  whidi  they  are  endrded, 
genoe  not  to  admit  that  the  eame  end  is  kept  the  riches  of  Divine  munificence  which  appear 
in  view  in  every  part  of  hit  donUnioiu,  how-  on  every  hand,  the  inhabitants  adorned  vrith 
aver  far  removdi  from  the  sphere  of  our  im-  the  beautiea  of  moral  perfection,  and  every 
mediate  contemplation,  and  though  we  are  not  society  cemented  by  the  bond  of  universal 
permitted  in  the  mean  time  to  inspect  the  love,  and  displaying  the  virtues  of  angelic 
ninute  details  connected  vrith  the  economy  natures,  it  is  highly  probable  that  all  the  ea* 
of  other  worlds;  for  the  Creator  must  always  joymenis  of  this  terrestrial  sphere  vrouid 
be  considered  as  conairtent  vrith  himself  ss  uppeu  oidy  •*  as  the  drop  of  a  bucket  and  the 
acting  on  the  same  eternal  and  immutdUe  small  dust  of  the  balance^**  and  as  unworthy 
principles  at  all  times,  and  throughout  every  of  our  regard  in  comparison  of  the  overflow- 
department  of  lus  empire.  He  cannot  be  ingfountainsof  bliss  which  enridi  the  regions 
supposed  to  devise  means  in  order  to  aooom-  and  gladden  the  society  of  the  odestial  warMii 
plish  important  ends  in  relation  to  our  world,  In  this  point  of  view  what  a  glorioos  sad 
while  in  other  regions  of  creation  he  devises  amiable  being  does  the  .eternal  Jehovah  w^ 
neaas  for  no  end  atalL  To  suppose,  for  a  pear!  **  Qod  is  love."  This  is  his  name  and 
moment,  such  a  thing  possible,  would  be  his  memorial  in  all  generations  and  thronglH 
Ughly  derogatory  to  the  Divine  character,  out  all  woitlda.    Supremely  happy  in  hnawlf 
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ndiidqMDilentof  ■IlhkienataicBilyBgimiid  ^rtBiii,bat  mar  all  the  Tegiooi  at  nnttvnd 

inifB  in  (brmiiig  uid  Bmn^g  »  nan;  naloie,  it  i*  impoBible  Cir  (he  tongua  of  mMi 

Kotlii  codU  oolf  ba  to  diipU;  the  lichea  af  o>  uifek  to  dedue,  or  the  highrrt  powen  tf 

hit  btneflfencc,  and  lo  impart  felici^,  in  iH  inteUigeiKa  to  conceive.    Bat  of  lliii  we  an 

ill  diranified  fitnna,  to  eoontleaa  ordati  of  certain,  that "  JefaoTi.h  ii  good  to  all;"  thai 

■BleUigeDl  bong*  and  to  aveiy  rank  of  per-  "  hia  bonoCy  u  gnat  above  the  beaTena ;"  and 

0M>    Aod  how  eitoHttc  hia  diat  "  hia  teokr  metcitia  are   aver  sU  hii 

It  onl^thmu^ioattbeplaDetaij  wwka." 


CHAPTER  VL 

SumiK^y  Fiew  iftkt  Magmludt  if  Qte  PlaiuUu}/  Sytlem. 

HiTiiE,  b  the  preceding  pagee,  given  a  plaoeta,  which  ia  the  only  accarala  view  m 

brief  deaoiptioD  irf  the   principal  beta  and  can  take  of  dieir  magnitiidec,  when  we  coat- 

pbenomeita  connected  with  the  aolar  ijclem,  pare    them   with   each    other   aa   babilaUe 

and  oOered  a  few  reflectiona  anggeated  by  the  worlda.     The    papulatiDn    of   Ihe  diflerenl 

tabiect,  it  maj  not  be  inexpedient  to  place  globei  ii  ealiiiialed,  aa  in  tbe  Receding  da- 

belofe  tlie  reader  a  antnmary  view  of  the  mag-  aciiptiona,  at    ihe  rate  of   380  inhtbitanta 

nitnle  of  the  bodlea  belonpng  to  tbia  ijatem,  to  a  aqnare  mile,  which  ii  the  late  irf'  popn- 

ai  connared  with  the  popolaltoa  and  magni-  lation  in  En^and,  and  jct  (hia  conntiy  ia 

tade  or  llie  ijlobe  on  which  we  live.    In  thia  b;  no  means   averatocked  with  inhalitanla, 

■ommaiy  atatement  I  diall  cbieSj  attend  to  bat  could  omlaia,  pcihapa.  dooUa  ill  [naoM 

Jm  «««  or  aopeificialGODtcntB  of  Ihe  different  popuUlion. 


Fran)  Ihe  above  atatement,  Uw  real  magni-  beinga  eqoal  to  neailj  Jour  kundrtd  merUi 

lade  </  aH  titB  moTing  bodtea  connected  with  audi  aa  onia.     [f  we  divide  the  aame  amotuil 

Sm  Ktlar  ijMem   ma;,  at  mce  be  peneived.  by  49,000,000,  the  nambei  of  aquare  milea  in 

K  we  wiah  lo  aacertain  what  proportion  tbeae  the  habil^ito  paita  of  tbe  earth,  ttaa  qnotient 

'"ir''irir'  bear  to  tbe  amplitode  of  our  own  will  be  Ibfift;  abowing  that  the  nir&ce  of  all 

globe,  we  have  onlj  to  divide  the  diiTeient  the  [danela  contaioi  a  apace  eqoal   to  one 

amoonta  atated  »t  the  bottom  of  the  table  by  Ihoaaand  five  hundred  and  ninotj-five  timea 

the  area,  icjidil^,  or  population  of  the  earth,  the  aiea  of  all  the  continenta  and  ialandi  of 

Tbe  amount  of  area,  or  tbe  aDperEdal  coo-  our  globe.   If  the  amountofpapuUtioii  which 

toitaof  alllbeplancta,primirjandaecondBiT,  the  ;daneta  might  contain,  namely,  Il,8Mv 

ia  78,I9G,ftl6,T84;    or  aboTe   KCcn/^-ewA/  BT4,404,4B0,  oi  neaily  tuimt]/4wo  bUSom, 

Ottuimd  ndBiora  of  aqnaie  milea.    If  Uiia  be  divided  by  800,000,000,  Ihe  popuUtion  of 

nai  be  divided  by  197,000,000,  tbe  number  the  earth,  Ihe  quotient  will  be  27,368  i  wUeh 

if  ainaie  nulaa  on  the  anr^ice  of  oar  globe,  duma  Ihat  Ihe  planetary  gtolxa  conld  craitaln 

Am  qoolieni  wiD  be  397 ;  ihowing  that  the  a  popnhtion  more  than  twentj-aeven  thov 

■"facet  of  Iheae  ^bea  are  397  tiroea  nioie  and  timea  the  population  of  our  globe  ;  in 

Mve  than  the  whob:  suifcce  of  tbe  ter-  other  wocda,  if  pe<^)led  in  tbe  proporlion  of 

n  other  worda,  Ihat  Ihay  England,  they  are  equivalenl  to  twenty-aeven 

e  (at  vct'^**^  Iliirii*r~'  «mUa  attch  aa  onra  in  ila  preaani 
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MaUafpopQUtion.    Tba  mmcNiDt  of  tba  diird  000,000  aftiue  mila  (naulr  two  nd  m  bdt 

nJanui  eipreMM  tba  nDmbB-  of  polid  anlac  billioni.)    If  thia  am  be  dinied  by  I9T  nd 

Gonpiued  in  «ll  tlw  planets,  wbich  ii  OM,-  Uam,  the  DnmbH-  oT  iqaMe   milea  to  lb( 

038,948,119,346.  or  maie  than  tix  huitdrtd  aaitb'!  muben,  the  qaotinit  wiU  be  IMSO, 

and  fifly-feur  bUliont,    If  thii  nnmber  be  whidi  dtotn  that  the  ou&ce  of  the  laii  a» 

divided  by  363,000,000,000,  the  number  of  taioMttoebieUioatandliralitaKindaad^fig 

cubical  milei  in  the  earth,  the  quotient  niil  be  time*  the  qnantitT  of  •ur&oe  od  oar  globe, 

»483;  wbirh  iihawithat  the  Klid  bulk  of  the  Ifthe  nmeaombediTidedbj'TS.iafi.SlO.TM, 

Otbei  planet)  ii  two  Ihoneand  four  hundm]  the  numbei  of  gquire  milca  la  ill  the  ptaneli, 

and  eigbtj-three  linie*  the  bulk  of  our  globe,  the  quotient  will  be  31,  showing  that  tbeara 

Such  is  the  immcnie  magnilQile  of  our  planet-  of  the  niriBca  of  the  nin  ia  Ihirty-ont  tiiota 

acj  ^Btem;  without  taking  into  account  eitbs  gnalcr  than  the  ina  of   all  the   phmaiy 

the  sun  or  the  hundreds  of  comets  wbich  have  planets,  with  their  rings  and  aatellhea.    Tls 

been  obaerred  to  tnTene  the  planelaiy  ra-  aolid  contents  of  the  son  amount  to  356,813^ 

tiona.  T3g,20a,000,000,orneari;thm  hnndtednd 

Great,  howeier,  h  these  magnitodes  are,  fifty-aeren  thousand  billions  ef  cnbscal  aSt*, 

QiKj  are  lar  lutpasKd  by  thai  stapendoos  whichniimber,ifdiTided  b;6M,038,848,llly 

gli^  whichoocupieslhecentreof  tbeiystem.  248,  the  number  of  solid   miles  in  all  Aa 

The  SQilaee  of  the  mn  oontains  3,433300^  planets,  will  produce  a  qnotient  of  MS,  mioA 
riiows  that  die  son  is  fire  boa- 
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than  sU  the  ptanetai;  bo&s 
taken  tosedier.  StKfaiattiem 
■  imprefaei  -■ 


whose  effitlgenea  sheds  d^  en 
a  reluitw  ef  reralving  worlds 
and  whose  altrectiTa  enngy  on- 
trols  thnr  motioas  and  pnaems 
them  all  in  one  harnuiiodt 
^stem.  If  thia  immenn  glob 
be  tlying  through  the  rcgins 
of  space  at  the  nts  cf  aitf 
thousand  miles  an  hour,  ••  ■ 
supposed,  and  caiTTing  sksif 
with  it  alt  the  pluiMs  d  ibi 
•jslem.  it  presents  to  the  imsd 
one  of  the  most  sublime  nd 


magnitude,  and  grandeor  aticb 
(he  acenes  of  the  uairefse  cm 

The  cooiparatiTe  magnitolei 
of  the  diflerent  bodies  in  tka 
syatem  are  re[Keaentad  la  Iha 
eye  in  Fig.  91,  whera  the  aid* 
at  the  tdp,  Na  1,  rapnaentt 
Ju|ntertNa.3,8atnni;  No.3, 
Uranos;  No. 4,  the  Earth i  ad- 
jacent to  which,  oa  the  laft,  k 
the  Moon ;  No.  6,  Msn ;  No.  6, 
Venns;  and  No.  7,  MeiaiiT- 
The  ibar  small  circles  at  lb* 
bottoDl  are  the  plattela  Vests, 
Juno,  Cerea,  and  Pallaa,  vbos 

umleljreprcaenled.  liteotbn 
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tmmioMj  kiitv  linn  ma  moou.  TIwm  u  oon  coold  be  iadeati  mlUn  niA  ttptm 
etapusli'r*  imgni'M'*—  an  only  appraiim^  Nm  ling*.  Fig.  H  lepiBMOta  Ilia  pf^portlM 
liaiH  10  tbc  Intb  j  fix  it  wooU  requira  >  kigi  _.     g, 

■beet  wen  «c  to  attempt  deliiMtuig  tbea  *' 

■ilh  accural^  -,  but  the  figure  irill  eoDTej  t« 
lb)  cje  a  grnerai  idea  of  Ibe  comparatif* 
bulki  oT  iboB  bodka,  in  »  bi  •*  it  can  be 
connjedbj  acompaniKHioftlieiidiaiDeten;* 

bat  DO  repraaeDtalian  oa  ■  plane  lur&ce  can 

cnrgj  an  ide*  of  ihe  loUd  amUnU  of  thaaa 

^obea  ai  campaied  with  wudi  other.    IIm 

reader   will   peifeiTe  the   great  diipaii^  of 

globe*,  irhoaB  diautBten  do  not  di^Bf  vof 

widely  from  aach  other,  if  he  place  a  globe 

of  twelve   inchea  diameter    b«ide  one  of 

eighteen    iocliM    diamelsr.     Tboogb    IbeM 

globca  di&r  oalj  mi  iuchea  in  their  diauM- 

ten,  yet  he  wtU  at  once  peroeiTe  that  Iha 

ei^uen-iDch  globe  conlaina  mote  than  double 

the  aur&ce  of  the  twelTo-inch ;  uid  thii  »iMd 

■pace  which  il  occupiea  containii  3g  timea  the 

mf»ix  occupied  by  the  maikt  globe.    Were   , 

the  >un  to  be  repreaenled  in  ita  proportioDal   \ 

•iie  Id  Jupiter  uid  Iha  Mher  planeta,  il  would  ' 

Gtl  a  gpece  Ivxntij  iadiet  in  diameia;    On  ' 

Ihe  aaioe  acale  in  whkli  the  plaoeta  are  d» 

lineated,  Saturo'i  ring  would  occupy  a  apace 

(am  and  a  half  inchea  in  diameter.     From 

theae  repnaentatioDi  we  may  aee  how  imall 

a  apace  our  earth  occupiea  in  the  pUnelaiy 

■jitem,  and  wbat  an  IneooaiderBble  appear- 

•nee  it  preaenli  in  compariioa  with  Jupiter, 

SiUim,  and  Urauua.    Fig.  93  repreeeula  Ihe   which  be  ran  {«•»  ta  Ae  plwrt  Jvpita,  lb* 
sroportianal  diitanixt  of  Ihe  primery  planeta   bigetf  planeUiy  orit  in  am  ayatent     lie 
uum  the  aun,  bom  which  it  wiU  be  bbcd  that   large  dicla  lepfeaeula  tbe  aon,  and  the  nMll 
Solum,  whidi  waa  foriDeily  crawdered  Ihe   circle  Jupiter.    If  the  earth  were  to  be  lepre- 
nmtdiillant  planet,  orunpiea  neariy  the  middle   tented  on  the  nme  scale,  it  would  appear  like 
it  the  ayatem.  a  pewit  acsreely  perceptible.     It  ia  chiefly  by 

In  Fig.  B8  u  npearnted  ■  comparative   the  aid  of  inch  tangible  letaveentaliana  Ih^ 
litw  of  dte  SBTtli  and  the  rings  of  Saturn,   the  mind  can  form  any  idea . 
Tim  Moall  drde  at  Ihe  right  hand  aide  i  ...... 

Knto  the  lineal  proporiioD  of  oar  glol 
Iben  itiipandoae  atcbe^  ao  tbal  ihe  eye 
Mtly  pennn  lltat  hnndrnda  of  wurlda 


idea  niproiuDatuiB  to 
ignitodM  and  proper 
dona,  itiriewB  of  audi 


CHAPTER  Vn. 


On  (ht  Mdkod  bg  toUeh  the  DuUaiut  and  MagnUadt»  tf  Out  Stmaily  Boditt  art 
Jtetrlaiiitd. 

Taini  H  a  Jegwie  of  Aeptidon  anwog  ■    the  neolti  they  hare  dedneei.  are  nurelg  toi^ 
oanaia  di^  ef  Taaden  in  regard  In  the  con-  ■ifdural,  and  Ihat  it  ia  iiapoa^  for  human 
1  IwTe  deduced  re-   beiiiga  to  arrive  at  any  thing  like  i"     '~' 


f-^i-g  the  iliifinTTT  and  magnitude*  of  the  even  probabilily,  in  regard  to  diataneee  ao  int. 
ealMlial  bodiea.  Iltey  at«  apt  lo  MWpect  that  meaaely  great,  and  to  magnitodea  eo  &r  anr- 
paaiiv  wary  diing  we  aae  around  oa  on  tUe 
•  T*.rta*«wHia»JiB«.p*iailv«vkworihe  tlohe.  Hoooa  it  ia  that  tbe  aamtiona  of 
AuiKMmiHlBnnHailanfilHpliDflU.eniravHl  egtroDonien  «■  lo  tbeee  poinU  an  apt  lo  be 
•••v-ijlirvf  ihMi,  In"  Barrlu'iGaniiriphTar    ^ud  in  oiwalian,  or  lo  be  racedved  with  a 
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ttej  w«m  beyood  the  limito  cf  truth  or  prob^ 
bilitf.  And  hanoe  mch  persons  are  tniioae 
to  inqnire/  **  How  can  aitronomera  find  out 
•uch  things  t**  **TeIl  us  by  what  methods 
they  can  measure  the  distances  of  the  planets 
and  determine  tlieir  bulks  1"  Such  questions, 
however,  are  more  easily  proposed  than  an- 
fwered ;  not  from  any  difficulty  in  stating  the 
principles  on  which  astronomer!  proceed  in 
flieir  investigations,  hut  from  the  impoesibiUty, 
in  many  instances,  of  conveying  an  idea  of 
these  principles  to  those  who  are  ignorant  of 
the  elements  of  geometry  and  trigonometry. 
A  Teiy  slight  acquaintance  with  ^eae  branches 
ot  the  mathematics,  however,  ia  sufficient  to 
•sable  a  person  to  understand  the  mode  by 
which  the  distances  of  the  heavenly  bodies 
ate  determined;  but  a  certain  degree  of  in* 
ibrmation  on  such  subjects  is  indispensably 
requisite,  without  which  no  satisfactoxy  ex- 
planation can  be  communicated. 

In  oilering  a  few  remarks  on  this  subject,  I 
■hall,  in  the  first  place,  state  certain  considera- 
tMMis,  level  to  the  oomprehennon  of  the  general 
reader,  which  prove  that  the  celestial  bodies 
are  much  more  distant  from  the  earth,  and, 
consequently,  much  larger  than  they  are 
generBlIy  supposed  to  be  by  the  vulgar,  and 
those  who  are  ignorant  of  astronomical  science ; 
and,  in  the  next  place,  shall  give  a  brief  view 
of  the  mathematical  principles  on  which  astro- 
nomers proceed  in  their  calculations. 

'  When  a  commcm  observer  views  the  hea- 
vens for  the  first  time,  previous  to  having  re- 
ceived any  information  on  the  subject,  he  is 
apt  to  imagine  that  the  sun,  moon,  and  stars 
are  placed  in  the  canopy  of  the  sky  at  nearly 
the  same  distance  from  the  earth,  and  that 
this  distance  is  only  a  little  beyond  the  region 
of  the  clouds ;  for  it  is  impossible,  merely  by 
the  eye,  to  judge  oi  the  relative  distances  of 
such  objects.  Previous  to  experience,  it  is 
probable  that  we  could  form  no  correct  idea 
of  the  relative  distances  of  any  objects  what- 
ever. The  young  man  who  was  bom  blind, 
and  who  was  restored  to  sig^t  at  the  age  of 
thirteen,  by  an  operation  performed  by  Mr. 
Cbeaelden,  could  form  no  idea  of  the  distances 
of  the  new  objects  presented  to  his  visual 
of^ans.  He  supposed  every  thing  be  saw 
toadied  his  eyes,  in  the  same  manner  as 
eveiy  thing  he  felt  touched  his  skin.  An 
object  of  an  inch  diameter  placed  before  his 
eyes,  which  concealed  a  house  irom  Ids  sight, 
appeared  to  him  as  large  as  the  house.  What' 
he  had  judged  to  be  rmmd  by  the  help  of  his 
hands  he  could  not  distinguish  from  what  he 
had  judged  to  be  square ;  nor  could  he  discern 
liy  his  eyes  vdiether  what  his  hands  had  per- 
eehed  to  be  above  or  below  was  really  above 
or  below ;  and  it  was  not  till  after  two  months 
that  be  could  ^i««ringi^i«i^  pictures  from  solid 
t4W) 


bodies.  In  like  nMamer  we  aM  apt  to  be 
deceived  in  oar  estimate  of  the  distsaoes  of 
objects  by  the  eye,  particularly  of  those  whkk 
appear  in  the  concave  of  the  heavens;  and 
reason  and  reflection  must  supply  the  de> 
ficiency  of  our  visual  organs  before  we  csa 
arrive  at  any  definite  condosions  respecting 
objects  so  for  beyond  our  reach. 

That  the  heavenly  bodies,  partieulaily  tba 
sun,  are  much  greater  than  th^  ^ppsv  to  tha 
vulgar  eye,  may  be  proved  by  the  following 
consideration :  When  the  sun  rises  due  east 
in  the  morning,  his  orb  appears  just  as  large 
as  it  does  when  he  comes  to  the  meridian  at 
midday.  Tet  it  can  be  shown  that  the  sua, 
when  he  is  on  our  meridian,  is  about  4000 
miles  nearer  us  than  when  he  rose  in  d» 
morning.  This  may  be  iilustnled  by  4m 
following  figure. 

Fig.  95. 


<£) 


Let  A  B  C  D  represent  the  earth,  and  J 
the  sun  at  the  point  of  lus  rising.  Snppess 
the  line  A  E  C  to  represent  the  meridian  of 
a  certain  place,  and  A  or  E  the  place  of  a 
spectator.  When  the  sun,  in  his  appamt 
diumal  motion,  comes  opposite  the  moridiaii 
A  C,  he  is  a  whole  semidiameter  of  the  eailk 
nearer  the  spectator  at  E  than  when  he  a[K 
peered  in  the  eastern  horiaon.  This  senih 
diameter  is  represented  by  the  lines  A  lf,B 
B,  C  G,mA  is  equal  to  3965  miles.  Now 
were  the  sun  only  four  thousand  miles  distant 
firom  the  earth,  and,  consequently,  eight  dwa- 
sand  miles  fivm  us  at  his  rising,  be  would  ba 
neariy  four  thousand  miles  nearer  w  when  <m 
the  meridian  than  at  his  rising ;  and,  causa 
quently,  be  would  appear  twice  the  diameta, 
and  four  times  as  large  in  surface  as  he  does 
at  the  time  of  his  rising.  But  observatioo 
proves  that  there  is  no  perceptible  difierenoa 
in  his  apparent  magnitude  in  theae  diflerent 
positions;  therefore  the  sun  must  be  nmeh 
more  distant  from  the  earth  than  four  thou* 
sand  miles.  If  his  distance  were  only  190,000 
miles,  his  apparent  diameter  woidd  appear 
1-30  part  broader  when  on  tfie  meridian  duii 
at  the  time  of  his  rising,  and  the  diflefenaa 
could  easily  be  determined ;  but  no  aueh  & 
forence  is  perceptible;  therefore  the  son  ia 
still  more  distant  than  one  hundred  and  imoBty 
thousand  miks.    And,  as  tfas  rtal  das  of  ear 
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wiA  it>  i^pamit  me,  the  mn  iiitiit,^m 
.   .  ^  j^  1,^^^  ^^^  jjOlj  ^ 


handled  milliofu  of  catnal  milaa  But  bow 
nodi  fnalet  hii  dkUnee  uxl  tiagiiitade  ko 
tfami^U  w  mnr  (taled  cMUMt  b«  dotsnniiwd 
from  (uch  otmcratioiu. 

Hw  muds  U1««  any  ba  inoitrated  ■■  toBowi: 
BuiHiot  B  *pMt>toT  at  Edmbm^,  which  m^ 
ba  RprBBcnUd  hj  dw  point  A  (Fig-  96,)  ind 
■oodier  >t  Capetown,  in  tbo  nulliBm  tatn- 
mitj  at  A&ica,  iboat  Ibe  tfow  at  onr  wtnlcr 
nWice,  which  poatiDO  nuj  it  lepnaented  by 
the  ■paiat  E ;  both  qwetaton  might  Me  the 
ran  at  the  (ame  moment,  and  he  would  appear 
Biactlj  of  the  «8mg  axe  from  bodi  podtiooa. 
Yot  ncfa  ^wctaton  woold  be  more  than  4000 
milea  (Uitant  from  each  other  in  a  itrmght 
Imt,  and  the  obaeireT  at  Capetown  woold  be 
aennl  thnoianda  of  mile*  neant  the  ran  then 
the  one  at  Edinbnr^  Now  if  the  tan  were 
anl}P  a  few  Ihonaauds  of  miles  from  the  earth, 
ba  would  appear  cJ  ■  Tetj  diBerait  magnituile 
to  obaerrera  renuiTcd  ao  &r  from  each  other, 
whidt  ia  contniy  to  tact.  Conaeqnentlj,  the 
am  moat  be  at  s  Tcry  peat  diatance  from  the 
eaitb,  and  hia  reial  nze  proportjonable  to  that 
distance.  For  eiperieuce  provet  that  object* 
wbirJi  are  of  great  magnitude  may  appeal 
tomparsliTelj  mtall  when  remored  from  na  to 
a  great  dietince.  The  lof^  Tenel,  ai  it  re- 
nte Amn  the  enast  lowan]*  the  ocean,  gradn- 
•ly  diminirfMa  in  Ha  apparent  aize,  tiO  «t 


length  it  appear*  aa  a  acaicel;  Si 
■peck  on  the  verge  of  the  boiiion ;  and  Ifaa 
acKMiant  with  hia  balloon,  whan  the;  hwa 
aecendal  bejnul  the  region  of  the  cloud*,  a;^ 
pear  only  ■■  ■  small  dniky  ipol  on  (he  canof^ 
of  tbe  iky,  uid  sometiiDe*  entirety  diMftpear. 
The  ftjlowiiig  irgonient,  wbich  ia  level  la 
the  eomprehenaion  of  eveiy  reflecting  mind, 
prove*  that  the  «nn  ia  larger  than  the  whole 
globe  of  the  earth,  and  that  the  moon  i*  cod- 
nderably  lea*.  Frevioui  to  the  application  of 
the  argument  to  wbich  I  alluda,  it  may  be 
proper  to  illoimte  the  lew  otthadout.  Tlw 
law  by  whicWthe  ahadow*  of  globe*  are  pro- 
iecled  i«  a*  foltowa :  Whm  the  loniinoua  bodj 
la  larger  in  diuneler  than  the  opaque  bo^, 
the  ebadow  which  it  {ffajecla  eonvcfgea  to  ■ 
point  which  ii  the  tertex  of  a  cone,  aa  in  fig. 
W.  When  the  htminoD*  and  the  opaqne  bod* 
are  of  an  equal  aze,  the  ihadow  ia  ^Endiku, 
and  paaaea  on  tiom  the  opaque  body  to  «■ 
indefinite  extent,  an  represented  in  Rg^  97. 
When  the  Inminou*  body  ia  Ibb  than  tb» 
opaqne,  the  Aadow  extends  in  breadth  bejeDl 
the  opaque  body,  and  grows  broader  aad 
Invader  in  pioportion  to  it*  distance  fivm  flu 
opaqae  globe,  u  in  Fig.  96,  This  may  be 
illualiated  by  holding  a  ball  three  or  Umz 
inches  in  diaxneter  oppoate  Id  a  candle,  when 
the  ibadow  of  the  ball  will  be  *een  to  be 
larger  in  di*metei  in  proportiae  lo  the  di*lanf 
of  the  wall  or  (creen  on  which  Ibe  ehadoir  is 
projected.  Now  it  is  weD  known,  and  wiO 
i««dily  be  admitted,  that  an  eclipee  of  tba 
nmoa  i>  eanaed  by  tbe  riiadow  af 


vriien  tbe  eun,  earth,  and  moon 
•le  tiearly  in  a  itraigbt  Una  wilk 
reelect  (o  each  other;  and  that  an 
edipse  itf  the  mm  i*  eanaed  by 
the  ahadow  of  the  moon  faUin^ 
upon    a   certain  pt^tiiM  of  the 

Hearth.  Let  5  (Fig.  09}  repnMeal 
the  sun  ;  £  the  earth ;  and  JIf  lb* 
moon,  nearly  in  a  straight  line, 
which  ia  the  position  of  thaat 
three  bodie*  in  an  eclipse  of  the 
moon.  The  ahadow  of  the  earth, 
at  the  distance  of  the  moon,  ia 
fbond  to  be  of  a  lee*  diameter  IImb 
_  tbe  diameter  i^  the  earth.    Thia 

^.  i*  ssceitainod  by  the  time  whida 

the  moon  talcs  in  passing  throng 
die  shadow.  The  reel  breadth  of 
.  shadow,  at  the  moon'a  dia- 
I  tance  from  Ibe  earth,  ia  abool 
S900  miles,  someUmes  mon  and 
SDinctime*  less,  according  aa  the 
moon  la  nearer  to  or  foHhet 
IhMAecatft;  bat  the  diameter  of  die  earth  In  Ita  progreaatbrDugh  space,  and,  by  alcnla- 
ia  aHriT  MK»  milea  ■,  tberebte  die  ahadow  don,  it  is  fimnd  Ihst  it  terminates  in  a  poinl,. 
■t**  evtb  gradnaHy  decraaeea  in  h«eaddl   aa  in  Kg.  96,  at  the  dirtMc.  of  aUont  850,000 
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•  nUm    BntfriattaliiiDinoiiigldbecaiMeidw  momeHt  of  lb*  beginraig  aid  «nA  4f  a  hm 

•  Aadow  of  an  opaque  globe  to  converge  U^  eelipee.  If,  then,  any  individoal  m  ooovmee^ 
Wanla  a  point,  as  in  Fig.  96,  the  laminoiis  Unm  tha  coMdeialioR  above  atated,  tkst  ihi 
iiodj  BMut  be  laifer  in  diameter  than  Ilia  aon  nraat  be  miuik  larger  tiian  the  eerth,  1m 
opaque  one.  The  ran  is  the  laminooa  body  haa  advanced  one  step  in  hit  eonoepdoDi  of 
which  caueee  the  earth  to  project  a  ehadow  the  magnificence  of  die  heavenly  bodiei,  mi 
on  the  moon;  this  ehadow,  at  the  moon,  ia  may  nrt  with  eoofidenoe  on  liie  anertioof  of 
leei  in  bieadth  than  the  diameter  of  the  earth;  astronomers  in  icferenoe  to  the  reu/diibnoei 
therefore  it  inevitably  folbws  thai  ike  wn  it  and  magnitudes  of  these  oibs,  attbongd  he 
larger  than  the  earth  f  but  how  mudi  larger  may  not  be  scquahited  with  the  mstheimtictl 
cannot  be  determined  from  such  considera*  pfmdples  and  investigations  on  which  their 
lions.  oiJcnlations  ppooeed. 

From  the  same  premises  it  peoeasaiily  fel-       Before  proceeding  to  die  iDustielioD  oTthe 

lows  that  the  moon  is  leaa  4mn  the  earth,  trigonometrical  priBe^li<s  on  which  setroMH 

For  the  moon  is  sometimes  completely  coveted  mors  proceed  in  determining  die  tnie  dietuMBi 

by  the  shadow  of  the  earth,  although  this  of  the  heavenly  bodies,  it  may  be  reqaieite,ftr 

shadow  is  less  than  the  earth's  diameter,  and  the  unkamed  reader,  to  give  a  descriplioD  of 

not  only  so,  bat  sometimes  takes  an  hour  or  the  natave  of  angles  and  the  mode  by  wUek 

two  in  passing  through  the  shadow.    If  the  they  are  measoied.    An  angle  is  the  openia; 

sun  were  only  equal  to  the  earth  in  size,  the  between  any  two  linea  which  touch  each  odier 

earth*8  shadow  would  be  projected  to  an  in-  in  a  point;  and  the  width  of  tha  opening de 

definite  eitcnt,  and  be  always  of  the  same  termines  the  extent  of  the  angle,  or  the  dob- 

breadth,  and  might  sometimes  eclipse   tha  ber  of  degrees  or  minutes  it  eontaiiM.  Thoeif 

filanet  Mars  when  in  opposition  to  &e  sun.  we  open  a  pair  of  compasses,  the  lege  ofwhieh 

f  the  sun  were  less  than  the  earth,  the  sha*  may  be  represented  hj  A  B,  B  C,  Fig.  109, 

dow  of  the  earth  would  increase  in  bulk  the  an  angle  is  formed  of  different  dimeoMoi^ao- 

further  it  eitended  through  space  (as  repre*  conling  as  the  extremities  of  the  legi  iR  i^ 

sented  in  Fig.  98,)  and  would  eclipse  the  moved  further  from  or  brought  nearer  to  nch 

great  planets  Jupiter,  Saturn,  and  Uranus,  other.    If  the  legs  are  made  to  stmd  perpen* 

with  all  their  moons,  when  they  happened  to  dicular  to  each  other,  as  in  Fig.  101,  the  ngh 

be  near  their  opposition  to  the  sun ;  and  in  is  said  to  be  a  right  (mgle,  and  oootsineoinetf 

this  case  they  would  be  deprived  of  the  light  degrees,  or  the  fourth  part  of  a  drde.  T)» 

of  the  sun  for  many  days  together.    In  such  a  walls  of  a  room   genenlly  stand  it  rigbt 

case,  too,  the  sun  would  sometimes  be  eclipsed,  angles  to  the  iloor.    If  the  lege  be  styinlfd 

to  the  earth  by  the  planet  Venus,  when  in  its  more  than  a  right  angle,  they  form  whtt  a 

inferior  conjunction  with  that  luminary :  an  termed  an  obtuae  angle,  as  in  Fjgi  lOS.  When 

eclipse  which  might  cause  a  total  darkness  of  the  angle  is  less  than  a  right  angle,  it  if  called  in 

several  hours  continuance.    In  short,  if  die  acute  angle,  asinFig.  I00,and,c(NiseqiKBt|7, 

sun  were  less  than  any  one  of  the  planets,  the  contains  a  less  number  of  degrees  than  ntnetj. 

system  would  be  thrown  into  coniusion  by  the  All  angles  are  measured  by  the  arc  of  a  dide 

shadows  of  all  these  bodies  increasing  in  pro-  described  on  the  angular  point;  and  ev^ 

portion  to  their  distance,  and  interrupting,  circle,  whether  great  or  small,  is  dhided  mlo 

periodically,  for  a  length  of  time,  the  commu-  860  equal  parts,  called  degrrea    Thus,  if  I 

bicataons  oif  light  and  heat    But  as  none  of  vrant  lo  know  the  quantity  of  an  aogle  at  li 

^eee  things  ever  happen,  it  is  evident  that  (Fig.  103)  I  place  onepoint  of  theooopsPH 

the  sun  is  much  larger  than  the  whole  terra-  at  the  angular  point  Jifand  describe  the  are 

queous  globe.  of  a  circle  between  the  two  sides  LK.KM,vi^ 

All  that  requires  to  be  taken  for  granted  by  whatever  number  of  degrees  of  a  ctrde  ii  eeo- 

ttie  unlearned  reader  in  this  argument  is,  that  tained  between  them  is  the  quantity  or  net* 

the  earth  is  a  globular  body;  that  an  eclipse  sure  of  the  angle.    If,  as  in  Uie  pr^ent  ca«> 

of  the  moon  is  caused  by  the  shadow  of  the  the  angle  contains  the  eighth  pert  of  a  cirrb 

earth  falling  upon  that  orb ;  and  that  the  aha-  or  half  a  right  angle,  it  is  said  to  be  an  angh 

dow  of  the  earth,  at  the  distance  of  the  moon,  of  forty-five  degrees.    A  triangle  is  a  ^gBSt 

iiof  less  breadth  than  the  earth's  diameter,  which  contains  three  angles  and  three  fideirai 

The  first  two  positions  will  readily  be  admit-  O  P  Q,  Fig.  104.    It  is  demonstrated  bjna* 

ted ;  and  the  third  position,  respecting  the  thematicians,  that  the  three  angles  of  eveiT 

breadth  of  the  earth's  shadow,  may  be  received  triangle,  whatever  proportion  these  angle*  atj 

on  the  ground  of  what  has  been  above  stated,  bear  to  each  other,  are  exactly  equal  to  two 

and  on  the  authority  of  astronomers.    For,  if  right  angles,  or  180  degrees.    ThoCi  in  v 

ftey  were  ignorant  of  this  drcumstanee.  they  triangle  0  P  Q^itue  an^  at  Q  isarigbtangi^ 

tenid  not  calculate  eclipses  vrith  so  much  so-  or  ninety  degreea,  and  the  other  two  to^ 

auruy  as  they  do^  and  predict  the  nredse  O  and  P,  are  together  equal  to  ainsty  ^ 
(4«D 
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rN ;  fo  Aai^  if  one  of  tlwie  angltt  !m  kBMvn, 
odier  b  fiMmd  by  mbtnwiiiig  fbe  BWBber 
rf^gwwjB  the  known  angle  from  ninety. 


100 


101 


108 


Thm^  if  fhe  angle  at  P  be  equal  to  thirty  de* 
grm,  Ihe  angle  at  0  will  be  equal  to  sixty 
degrcea.  Henee,if  any  two  anglee  of  a  triangle 
be  known,  the  third  may  be  found  by  aabstract- 
iog  the  aom  of  the  two  known  angles  from  180 
the  remainder  will  be  the  number  of 
fak  the  third  angle.  All  the  triangles 
have  their  gTeetest  ndea  eppoaile  to  ti^ 
gnalaat  angkM ;  and  if  all  the  angles  of  the 
tauigle  be  equal,  the  ndu  will  also  be  equal 
t»aadi  ether. 

If  mty  ihrte  of  ikt  tix  parts  of  a  iriangk 
kkeimi  (exeepting  the  three  angleB,)  all  the 


oiker  parts  fnm  he  hiowm  from  ^sm.  T9ra% 
r  the  side  P  $,  and  the  angles  at  F  and  Q 
be  known,  we  can  find  the  length  of  the  sMes 
POandOQ.  Itisonthis  gwiemi  principle 
that  the  distaneee  and  magnitudes  at  the  be^ 
venly  bodies  an  determined. 

In  eeder  to  understand  and  apply  tiiis  prin- 
ciple, it  is  neoesBaiy  that  we  explain  the  nature 
of  a  saraAnr.  A  parallaz  denotes  the  change 
of  mo  appannt  place  of  any  heavenly  body, 
eauaed  by  being  seen  from  d&fibrent  points  of 
war.    This  may  be  ittuatiated  hj  tenestikl 
objects  as  Mows :  Suppose  a  tree  40  er  00 
yarda  distant  ftem  two  spectatofa,  who  are  10 
or  20  yanls  distant  from  each  ether;  the  cue 
will  peroeiTe  the  tree  in  a  line  with  eertahi 
objects  near  the  herixcm,  which  are  considei^ 
aliy  distant  from  tfaoae  wiiiefa  appear  in  Hia 
direction  of  the  tiee,  as  viewed  from  the  sla- 
tbn  occupied  by  the  other  spectator.    Hie 
£fienrence  between  the  two  paints  near  tibe 
horizon  where  the  tiee  appean  to  coincide  to 
the  two  diflerent  epectators  is  the  waraOax  of 
the  object    If  the  tree  were  oitfjr  M  erV 
Tarda  distant,  the  panHsK  would  be  twiee  up 
large ;  or,  in  other  woids,  Ae  points  in  Ife* 
horison  where  it  was  aeen  by  the  two  apeeti* 
tors  would  be  double  the  diatanee,  as  in  the 
former  case ;  and  if  die  tree  were  two  or  three 
hundred  yards  distant,  the  parallax  would  be 
proportionally  smdH.    Or,  suppose  two  per- 
eons  flitting  near  ead&  other  at  one  side  of  a 
loom,  and  a  candle  placed  on  a  table  in  the 
middle  of  tbe  room,  the  points  on  the  opposili 
wall  where  the  candle  would  appear  to  eac|i 
of  the  two  penons  would  be  considerably  dis- 
tant from  each  other;  and  this  distance  mnr 
be  called  the  parallaz  of  the  candle  as  viewed 
^  the  two  observers.  •  Thismaybe  iUustraited 
Inr  Fig.  106,  where  K  and  B  may  repiesegt 
the  positions  <A  the  observers;  a  the  caindle  er 
tne  ;  and  Tand  CTthe  points  on  the  oppesfta 
wan  or  m  the  horiion  where  the  candle  or  A^ 
tree  appean  to  die  respective  observen.    Thp 
abserver  at  J2  sees  the  intermediate  olject  it 
V\  and  the  one  at  S  aees  it  in  the  direction  k 
T.    The  angle  X  a  i9,  whuh  k  equal  to  the 
angle  Ta  CT,  is  called  the  angle  of  parallaii 
which  is  Ae  diflerence  of  position  in  wfaiA 
the  object  is  seen  fay  the  two  observerSi    tt 
then,  die  distance  between  the  observen  B.  $ 
be  known,  and  the  quantity  of  iStM  angle  Jl  • 
8^  the  distance  between  the  obaerven  and  the 
object  can  abw  be  known  by  calculation. 

Let  us  now  apply  this  principle  fa  4a 
heavenly  bodies.  In  Fig.  100  fet  the  aeeib. 
aide  8,  7,  it,  R,  8,  represent  a  section  oftha 
concave  of  the  heavens ;  the  middle  cireto,  B 
Ct  the  earth ;  M  the  moon;  C  the  centre  of 
the  earth ;  and  E  Hihe  sensible  boriion  of  a 
■pectaior  at  £.  It  is  evident  that  if  the  rnooB 
he  vievred  from  the  earth  el  the  point  fS,  aha 
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willlw  seen  in  the  horizon  tt  the  point  H; 
bat  were  she  viewed  tt  tlie  Mine  time  from  C, 
-Hm  eentre  of  the  earth,  ahe  would  appeer 
among  the  atan  at  the  point  K,  in  a  more  ele- 
▼atod  portion  than  when  aeen  from  the  sor- 
&oe  of  the  earth  at  E.  The  diflerenoe  between 
thoea  two  apparent  pocitiom  of  the  iliooa,  or 
tile  angle  K  M  H,i»  called  the  moon*a  Aori- 
tumtal  panUax*  Astronomen  know  fiom 
eakolation  in  what  point  of  the  heavena  Uie 
moon  would  appear  aa  viewed  from  the  eartfa*a 
eentre ;  and  thej  know  from  actual  obaervation 
where  ahe  appeanaa  riewed  from  the  aorfaoe ; 
and,  therefore,  can  find  the  diflerenoe  of  the 
two  poaitiona,  or  the  angle  of  parallax.  Thia 
cngle  might  likewiae  be  found  by  auppoaing 
two  apectaton  on  diflerent  parta  of  the  earth'a 
aorfaoe  Tiewing  the  moon  at  the  aame  time. 
Buppoae  a  apectator  at  E,  who  aeea  the  moon  in 
the  hoiiion  at  if ;  and  another  obaenrer,  on  the 
•ame  meridian,  at  Bt  who  aeea  her  in  hia  zenith 
at  JT;  the  parellax,  aa  formerly,  will  heKJf, 

The  parallax  of  a  heavenly  body  decreaaea 
in  proportion  to  ita  altitude  above  the  horizon, 
nnd  at  the  zenith  (A)  it  ia  nothing,  for  the 
line  from  the  centre  of  the  earth  ooioddea 
with  that  from  the  aurfiuse,  wiC  EA.  Thua, 
the  parallax  of  the  moon  Bt  N  (ab^  ia  leaa 
than  the  horizontal  parallax,  K  H;  but  from 
the  parallax  obaerved  at  any  altitude,  the  hori- 
lontal  parallax  can  be  deduced ;  and  it  iafrimi 
thia  parallax  that  the  diatanoe  of  the  moon  or 
any  other  heavenly  body  ia  determined.  T%e 
greater  the  dutanee  of  any  body  firom  the 
earth,  the  leu  is  its  paratlax.  Thua  the 
heavenly  body  (?,  which  ia  further  from  the 
earth  than  the  moon,  haa  a  leaa  parallax  (ed) 
than  that  of  the  moon,  K  H, 

Now  the  parallax  of  the  moon  being  known, 
tt  ia  eaay  to  find  the  distance  of  that  orb  from 
the  earth ;  for  in  every  triangle,  if  one  aide 
and  two  /aiiglea  be  known,  the  other  angle 
and  the  other  two  aidea  can  alao  be  found. 
In  the  nreaent  caae,  we  have  a  triangle  E  M 
C,  in  which  the  aide  £  C,  or  the  aemidiameter 
of  the  earth,  ia  known.  The  angle  ME  C 
if  a  right  angle,  or  ninety  degreea ;  and  the 
paraUactie  angle  E  M  C  w  auppoaed  to  be 
found  by  obaervation.  From  theae  data,  by 
an  eaay  trigonometrical  calculation,  the  length 
of  the  fide  C  Af,  or  the  diatance  of  the  moon 
from  the  centre  of  the  earth,  can  be  detramined 
with  the  utmoat  predaion,  provided  the  an^ 
af  parellax  haa  been  accurately  aacertaineu. 

Before  proceeding  to  iUuatrate  by  examplea 
the  ipethod  of  calculating  ^e  diatancea  of  the 
heavenly  bodiea  when  tlM  parellax  ia  found,  I 
■ball  preaent  an  example  or  two  of  the  mode 
af  eomputing  the  heighta  and  diatancea  of 
terreatrial  objecta,  the  principle  on  which  we 
|irooeed  being  the  aame  in  both  caaea.  Sup* 
poaa  it  were  lequired  to  find  the  height  of  the 
(«4» 


tower  C  B  (Fig.  107,)  wa  fbat 

diatanoe  firom  the  bottom  of  the  tower,  B, 
IQf  to  a  elat&on  al  Hm 

point  ii,  which  i 
poae  tobeonel 
died  feet.  From 
thia  atitian,  by  a 
quadrant  or  odMt 

wetaketfaeangleef 
elevation  of  die  tap 
of  the  tower,  or  the 
angle  Cil^,  which 

aupooBB  to  be  forty* 

•^  dt         B  aeven  and  a  hdf 

degreea.  Here  we  have  a  triangle  ia  which 
we  have  one  aide,  A  B,  and  two  an^; 
namely,  the  angle  at  A— 47}^,  and  the  aagb 
at  B,  which  ia  a  right  angle,  or  90^,  aa  die 
tower  ia  auppoaed  to  atand  perpendicalar  la 
the  ground ;  therefore  the  aide  C  B,  which  ii 
the  height  of  the  tower,  can  be  found,  aad 
likewiae  the  other  aide,  A  C,  if  required.  To 
find  C  Bf  the  height  of  the  tower,  we  make  if 
B  the  radius  of  the  circle,  a  portion  of  which 
roeaaurea  the  angle  A ;  and  the  aide  B  C^ot 
the  height  of  the  tower,  becomea  the  tenant 
of  that  angle.  And  as  there  is  a  certain  knowa 
proportion  between  the  radius  cT  every  dida 
and  the  tangent,  the  height  of  the  tower  mB 
be  found  by  the  following  proportion:  Ai  the 
radius:  is  to  the  tangent  of  the  angle  A, 
47^° ::  so  is  the  side  il  J?,  100  feet:  to  C B, 
the  height  of  the  tower— 109}  feeL  Tht 
following  is  the  calcuUtion  by 

Logarithm  of  the  2d  term — 
Tangent  of  47^0    .... 

Logarithm  of  il  B— 100  feet- 
id  term    

Logarithm  of  radine— let  term 

Logarithm  of  C  B,  4th  term— 
109}  feet— 


10i»7»47S 
tJWOOOW 

lOJOOOOfM 

xoamn 


By  this  calculation  the  height  of  the  tover 
if  found  with  the  greatest  nicety,  provided  tht 
measurement  of  the  side  A  B,  and  the  anch 
A,  have  been  taken  with  accuracy. 

106  Again:  doppose  it 

were  reqniied  to  mea- 
sure the  diatanoe  be- 
tween a  tree  £,  ami  t 
houoe  i>,  on  the  oppo- 
aite  aide  of  a  Ttm* 
We  firat  mearan  t 
apace  from  B  to  f 
(Fig.  108,)  anppo* 
200  yard8»  in  a  rigbt 
line,  and  then  fiad 
tiie  angles  E  uai  P 
T^ r— -^eachandof  thiilia^ 


mrAMCB  W  THE  MOON.  I4S 

the  angle  at  S  to  be  Mffenty-llwBe  piece  ee  eeen  from  the  eor&ee  el  £;  er.  In 

4egiece  end  the  engle  at  F  Mxty-eight  de»  other  wonh,  the  moon'e  horizental  paraikm^ 

greet.    Ae  ell  the  anglee  of  a  tiiangle  era  Thie  parallax,  at  the  moon'a  mean  dtatanae 

equal  to  two  right  anges,  or  180®,  if  we  add  from  the  earth,  is  found  to  be  67  manute^  6 

tbeaa  two  anglee  and  subtract  tlMJr  aom  from  seconds.    Here,  then  we  have  a  trianglet  C 

180^,  the  remainder,  39®,  will  be  the  measure  E  M,  of  whidi  we  have  one  ade  and  two 

ef  the  angle  at  D.    It  is  a  demonstrated  pro-  angles  given.    The  side  given  is  the  sem^ 

poatioa  in  trigonometry,  that  in  any  plane  diameter  of  the  earth,  E  C,  which  is  equal  to 

triangle^  the  sides  are  in  the  same  proportion  3966  miles ;  the  angle  at  £  is  a  right  angle. 

Of  the  sines  of  the  opposite  angles.   A  sine  is  or  ninety  degrees,  for  it  forms  a  tangent  to  the 

a  line  drawn  throupi  one  eztiemi^  of  an  are  circle  at  £;  the  angle  at  ilf  is  the  horizontal 

perpendicular  upon  the  diameter  or  radius  parallax,  which  is  found  by  obeervetion.  From 

peering  through  the  other  extremity,  tmad  theee  data,  the  side  JIf  C,  or  the  diatenoe  of 

(Fig.  107.)     In  order,  then,  to  find  the  die-  the  moon  from  the  centre  of  the  earth,  may 

tanoe  (£  />)  between  the  tree  and  the  house  be  earily  found.    If  we  make  C  M  radius,  B 

on  the  other  side  of  Che  river,  we  state  the  C  will  be  the  sine  of  the  angle  Af ;  and  the 

following  proportion :  As  the  sine  of  />,  38®,  distance  of  the  moon  is  found  from  the  foUow- 

tbe  ang&  opporite  to  J&  /*,  the  known  side :  ing  proportion :  As  £  C,  the  sine  of  fifrjf- 

is  to  the  riue  of  the  angle  F,  68®,  opporite  seven  minutes,  A^e  seconds :  is  to  3965,  the 

the  side  mught,  £  D : :  so  is  the  length  of  the  number  of  miles  in  the  semidiameler  of  the 

Une  B  F^200  yards:  to  the  distance,  E  earth::  so  is  JIf  C,  the  radius:  to  a  fourth 

A  between  the  tree  and  the  bouse— 294f  number,  S38|800— JIf  C— thedisUnce  of  the 

jards.     The  following  is  the  operation  by  moon  from  the  centre  of  the  earth. 

logarithms:  «d  torm-3965 -the  earth's  icmi. 

M  ter»-«ne  of  angle,  F-68®    9.9671669   ^^aiameter^  . ,o-5SS2 

3d  tenn— £  F-tOO  yards.  Log.  2J010300  3d  term— Kadwa 10.000080 

12.2681959  ,^^          «_^.*     .     *      »     13.698243 

let  term-8ine  of  angle,  D-39®    9.7988718  l«t  lerm-ane  of  57  mmntea,  6 

4th  len»-Z)  £-294*^-  -2l69324l    JT^     '    "    '    *    '    ''       ^-^"" 

^'  MCj  distance  of  the  moon,  238,- 

Jn  these  examples  the  logarithms  of  the       800  miles- 5.378028 

•eeond  and  third  terms  of  the  proportion  are        .        i*      .    .l*       i    i  4*      «l    ^.^^  x. 

•U«l.  ««I  fiom  their  ram  th.  Ito^thm  of   ^^t^^,  "','^?  "'^'I'T       Tit 

u^^ti.       r  4U    r    ^"  '  :„  ...«.««.«    hundred  miles  from  the  earth.  In  round  num* 

iS^,t  il^"^  iT  'i  ^Z.  fT^r  be»  we  generally  «y  that  the  moon  i.  2<0..KJ0 

tipued  together,  and  their  product  divided  by  ..                •  i     1 1    CT       .u       »ja  aaa 

ttfimTtom.;  .Idition  of  log«ithm.  coni-  '^'^  eon.«le™bly  mo™  *«>  MO.OOO 

•inoduiK  to  maiapUcatioo  of  whole  numben,  «'*»,'>^»'  "nd  »mctim«  In.  than  the 

mJ  «!2_l.i™  .Ii^^Zl!-     n<i!ru^.s>i.n»  number  thowt  stated,  as  she  mo»es  in  sa 

Mm  toblnetioa  to  dinaon.     i  be  logantluna     ...  ..    ,     • ..  .   .  i..^. ^i.i  __ti..  __:» 

rf  common  nomben.  and  of  sinea  ind  tan-  j"'?^  oAit,  her  honxontal  para^zvarymg 

^^^L^J^^  1^-  VV^  «*  ««•       To  find  the  Diameter  of  the  Maon.-tn 

'7T?i     *^'"'"*'  ,         _„  .„   Fig.  no  tclAGB  represent  the  moon,  and 

«L^  ,'^J1^J^,'^T^  Z^t   C  an  ob«5r»er  at  ihcVartb.    The  spparent 

k^  V.    fi*f!r^-i^'**rf^S'^   «>»™ter  of  the  moon  at  iu  mc«.  disuliSee,  •. 

u  required  to  find  the  distance  of  the  moon   '^         ^  . .,  ^     ,^ «.^i^,  ;-  oi  ««.:„..»^  •« 

6»..r«i^     _.       ,     «.     tM%  t  4.  V  r>  ^w^^   measured  by  a  micrometer,  is  31  minutes,  20 

^tAuZl^l'^L^yl^S  «cond..~p'-nU^byU..-8ie^C«,a. 
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•  ipectator  obeer^g  the  moon  in  his  senrible  half  of  tW.  or  the  angle  formed  by  the  aemi- 
V«Mri2on;  £Jf6andC3fflthe  direction  of  dia.A.-,c»  of  the  moon,  A  C  G.vsli  minutej 
^  moon  as  seen  from  the  centre  of  the  cartV'  *.)  seconds.  The  distance  of  the  moon,  G  C, 
•t  C,  or  from  its  surface  at  B;  a  the  place  u^  is  supposed  to  be  found  as  above  stated, 
^  noon  as  seen  from  the  centre,  and  b  its   namely,  238,800  miles.    Hei »,  then,  we  havo 

2s2  (486) 
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Ihi  Mstoii  CO— 15^48'',  which  k  fednd  in  fiDdng  lb*  diUnoM  of  the  hscWnlf  btdHi 
bf  6tervaliM|«idUMiklft  C  0,erthe4ii-  i$  U  deUrmme  aeeunUefy  the  pruUe  qymf' 
taDfl»  «nhe  BOM  fiom  the  atfth.  We  eui  llk«y  p/ /A«tr  ^oroAunt.  In  the  cMe  eflhe 
Ihoiofaie  find  the  «de  it  O,  or  the  ■emidb  nwen  IheM  is  no  diflkolty,  as  her  hooMBie! 
■Mttr  ef  the  noen,  by  the  lbllo«rmf  ptopor-  panrihkx  flOiotttU  to  neer^  one  degree,  nd 
IM :  Ab  radiwt  is  lo  C  G,  the  dietance  of  on  be  takmu  with  the  greeted  nioeiy ;  but  die 
Ibe  meom  98B|8M  milee: :  lo  ie  the  ane  of  aim'e  pemllaz  ie  eo  emell  thii  it  wae  mm 
^C6,l</48'':totheBimiberof«iUeeeoa-  tiaebefiira  itwaeaecwitelydetennm^  It 
tained  in  the  noon'e  seoiidieiiMter,  A  G—  wee  fi»r  this  fw^om,  mmong  oCfaeta,  the!  Cip- 
10911,  which,  being  doubted,  i^ves  3183  tiin  Cook'e  fint  expedition  to  the  Pacific 
■lies  te  the  disBMitnr  of  the  meea.  Ooeen  was  vndeitafcen,  in  onler  that  die  as- 

tronomen  connected  with  it  might  obaene  As 
Sd  tena— C  (r— saa^OO— Log  6^8038  transit  of  Venus  at  the  island  of  Tahiti;  mm 
tdtarai    einpefitrgjfi^jy^      7.660059  whidi  time  the  son's  distance  has  been  aseer- 

18.038087  tained  within  the  one  eigfaty-eeTcnth  port  of 
Ifl  ttrm-^Sediw  ....  lo!oOOOOO  W*  «™«  diHance^  which  likewise  detenuMs 
«i     . «     _^  _**L  1  AAt  1       cAftoiwy  '•'y  n«"ny  ™  trae  proportional  dirtance  and 

gMudianu«eroftfaemoon,l,091)^  8U>88087  .^nitwieiofaU  the  ptoaets.    This  draua- 

..  atanoe  acooants  fiw  the  lad,  that  in  books  of 

Diameter  of  flia  moon—  8,183  astronomy  published  aboot  •  eentoiy  ago,  (be 

distances  aid  magnitudes  of  the  son  and 
Such  is  the  general  mode  by  whidi  the  dis-  planets  an  estimJed  somewhat  kwer  than 
lanoea  and  magnitudes  of  the  bea^nly  bodies  they  are  now  fimnd  to  be,  the  ioproveiDenti 
•le  calculated.  I  am  awara  that  the  general  which  hate  been  made  in  the  oomtradKNi 
gMdar,  who  is  unacquainted  with  the  princi-  of  astroDcmieal  inatmmenta  having  snaUsd 
ftes  of  trigonometry,  may  find  *  little  difllcully  modem  observers  temsasmeparaliactiraaglss 
■I  oomprehendbg  the  statements  and  calcula-  with  greater  niceness  and  aocnracy.  4  When 
tions  given  above  ^  but  my  design  simply  was  the  paialiaz  of  any  heavenly  body  is  once  ao* 
to  oonvey  an  idea  of  the  principle  on  which  cnrately  found,  and  its  tppamit  diamelBr 
ustronomers  proceed  in  their  computations  of  measurod,  its  raai  distanee  and  bulk  can  bi  ai 
the  dietances  and  bulks  of  the  celestial  orbs,  certainly  known  as  the  price  of  any  qnanli^ 
And  to  excite  those  who  are  anxious  to  under-  of  mer^andise  Which  is  ealeulBlBd  byflienik 
stand  the  subject,  to  engage  in  the  study  of  of  proportioii.  ft.  From  what  has  been  MMed 
plane  trigonometry,  a  study  which  presents  no  above,  we  may  learn  the  importanee  ef  kaoff* 
great  difficuhy  to  any  one  who  is  already  a  ing  aO  the  pwpertiee  of  a  triangle,  and  8b 
proficient  in  common  arithmetic.  I  eoodude  art  of  measuring  migiea,  Af  Arst  mfj/A  H  My 
the  subject  with  the  following  appear  to  be  a  matter  of  trivial  hapertaeofc 

General  hevMrke^ — I.  Before  the  bulks  of  know  that  Ibe  ndius  ef  a  eiroie  beaiaa  cflrtna 
ibe  heaveni''  bodies  can  be  determined,  their  known  proportion  to  Ibe  sine  or  tangajtef  a 
Uttaneei  fr  im  the  earth  must  first  be  aeoer-  eoiaiB  angle ;  that  Ao  die$  of  any  traogli 
tamed.  Wl^n  their  distanoss  an  found,  it  is  ere  in  the  same  proporfleif  at  the  tiim  of  A» 
quite  an  gas*  matter  to  determine  their  rtd  opposite  angles )  and  thai  Hie  thrin  anglei  cf 
Mks  firom  lair  oppatmU  magnitudeai  8.  «vefy  i^nne  trhuigls  ate  evaolly  eqail  Itin* 
^kit  9emidi('  ^eter  of  the  earth  forme  the  li^t  angles.  Tot  audi  trodie  ftm  fc 
froundworh  f  aH  our  ealeuloHcm  retpeet'  fDundation  of  dl  the  disoovsriee  whidi  kt«« 
ing  the  distat'  u  of  the  cetetiial  orhe»  Were  been  made  rsspeetiiig  Che  magnitiidn  md 
we  ignorant  m  the  dimensbns  of  the  earth,  distances  of  the  great  bodies  of  the  ttoHws, 
we  oould  not  Hid  the  real  distance  and  magni-  and  of  the  aiqpk  oooceptiona  we  an  nov 
tilde  of  any  h  venly  body ;  and  it  is  owing  to  onabled  to  form  of  fho  vast  extent  of  cm* 
tiie  comparatively  small  diameter  of  the  earth  tion,  and  of  the  nttribntea  of  ile  adonUi 
tiial  it  become    difficult  in  some  casea  to  do-   Creator. 

temdne  with  a  tnracy  the  paraOnxea  of  certain  Theae  persons  who  foel  themselves  wabb 
heavenly  bodv  <  Wen  we  placed  on  a  planet  to  eomprehend  clearly  the  pruidples  and  cal- 
■nch  as  Jupiter,  whose  diameter  is  mon  than  cidations  above  stated,  may  rest  satisfied  with 
aleven  times  that  of  our  globe,  it  would  be  the  general  deductions  of  astronomen  reipeet- 
much  mon  easy  to  find  the  parallaxes  of  ing  the  distancea  and  magnitudes  of  die  eov 
the  sun  and  planeta.  The  parallaxes  of  Jupi-  and  planeta,  from  the  fidlowing  oonsidentiaitf: 
'  let's  moons,  aa  observed  fiom  that  planet,  will  1.  lie  general  agpreemeni  qf  mU  moJBmn^ 
form  pretty  large  angles  and  be  easily  peroep-  tronomere  ae  to  Meee  deduetione.  Howrftf 
lible  ;  and  so  likewise  will  be  the  parallaxes  much  astronomsn  may  difier  in  regard  te  v* 
of  the  sun  and  the  other  planets  which  an  tain  subordinate  opinions  or  oonjectnim  f^ 
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OBrtMB  ^ktmamamf  dMj  afi  ■gvee  AH  vWeh  aknhAotm  tnd  pndidloM 
wA  ntfett  to  (iie  hoUw  mai  dMhiniy  of  llie  whiinlidy  fcmnd  to  be  comet ;  vui  MtmiM- 
phnetoiy  orbt,  and  the  mode  by  which  tfaej  bbis  mxe  sent  to  difihreiit  parte  of  the  ^dbe 
an  aaoeitained.  If  there  were  any  ftllacj  in  to  (^^saerve  thia  interaating  phenoneDon,  whidi 
their  cakulalioDa,  aoeh  ia  thf  leadencj  ef  heppana  only  once  or  twice  in  the  eonrae  oTa 
human  nature  to  find  frnh,  it  would  aoon  be  century.  The  suae  aatronomer  calculated  the 
pointed  out.  S.  The  oonaideration  ^  the  aC'  period  of  a  comet,  diatinguiahed  by  the  name 
turotu  with  tofttdk  atironomen  predid  etrtmn  of  '*  Haltey^'a  Comet,"  and  predicted  the  perioda 
oekduU  jphenomaia  ahoald  induoe  peieona  when  it  would  leton.  Itwaeaeen  in  En^ 
miakillea  in  Uiia  acienoe  to  rely  on  the  oen-  land  in  1682,  and  Dr.  Halley  calculated  thai 
clusionB  deduced  by  aatrooomera.  They  are  it  would  again  appear  in  diia  part  of  the  ayatem 
liilly  aware  that  the  edipaaa  of  the  ann  and  in  1758 ;  uid  it  aeooidtngly  made  ita  appear- 
moon  aie  calculated  and  predicted  with  the  ance  in  December,  1758,  and  anived  at  ill 
utmoat  aocttn<7.  '^^  ^^^"Y  moment  ef  Ibeir  perihelioii  on  the  13th  of  Mareh,  1759.  The 
beginnings  middle^  and  and,  and  the  plaeea  validity  of  theae  caleoktiona  and  preAetiona 
where  th^  iiill  be  viaiUei,  are  iontM  lo  a  baa  been  again  verified  by  the  neappaaranoe 
nicety  ;thenatuie  and  magnitade  of  the  eclipae,  of  the  aame  comet  in  1886,  jual  at  the  time 
and  all  the  ctrcomataneaa  oonnecied  with  it,  when  it  waa  eipected,  whk^  provea  that  it 
determined ;  and  that,  too^  for  more  than  a  eompletea  ita  courae  in  the  period  which  had 
oentoiy  to  eome.  All  (he  edipeea  which  hanre  been  predicted,  namely,  aerenty^aiz  yeara, 
happened  of  kle  yean  were  calculated  more  and  win,  donbtleas,  again  reriait  thia  port  of 
than  half  a  centory  ago^  and  are  to  be  ibund  the  ayatem  in  the  year  1911  or  1913.  Aatro- 
reoorded  in  thewritingaof  aatconooMra.  They  nomero  can  likewise  point  ent,  even  in  the 
can  likewiae  tell  when  Man,  Jupiter,  ot  Satnni  daytime,  die  difierent  atan  and  planeta  which 
n  to  mtSa  an  oecoltation  fay  the  moon,  the  are  above  the  horiion,  tiioogh  invisible  to  the 
time  when  itwiU  begin  ftnd  end,  the  particular  unaawnted  eye.  I  have  aometimea  aarprited 
part  of  the  meon'a-  Umb  behind  whieh  the  even  gentlemen  of  intelligence  by  riiowing 
planet  win  diaappear,  the  point  on  the  oppoaite  them,  tiireugh  an  eqfuatonal  telescope,  the  atar 
limb  where  itwiU  again  emerge,  and  the  plaoea  Areturu9f  uid.  in  a  minnte  or  two  afterward, 
of  the  earth  whore  the  oeealtation  will  be  the  atar  AHair  m  another  part  of  the  heavena, 
viatble.  They  can  likewiae  predict  the  preoire  and  the  planet  Venus  in  another  quarter  in 
moment  when  any  of  the  fixed  alan— even  the  ibrm  of  a  brilliant  crescent^  while  the  aun 
thoee  inviaible  to  the  naked  eye  ahall  aufier  was  aeveral  hoom  above  the  horizon,  and 
an  ooeultatien  by  the  moon  or  by  any  oi  the  ahning  in  its  grealeat  brightneaa,  and  while 
planets ;  and  such  oocullations  of  die  alan  theoa  bodiea  are  evmy  moment  ahifting  their 
and  planete  are  atated  in  the  **  Nautical  Alma-  apparent  poajtiooa ;  all  which  is  quite  eaay  to 
nac,"  and  aimilar  pnbiioationa,  three  or  fimr  be  aecompladied  by  every  one  who  under- 
yean  belbre  they  actually  happen.  standa  the  molions  of  the  heavenly  bodiea  and 

The  preciae  time,likewiae,  when  the  pianela  the  fint  prinei|flea  of  aatranomy. 
Meiairy  and  VenusvriU  appear  to  pass  aenaa       Now  aa  the  above  facta  are  indiaputable, 
the  ann'a  diak,  has  bean  predicted  for  a  een-  and  every  one  who  feels  an  intereat  in  die 
tmy  belbre  such  events  happened,  and  each  subject  nny  aatiafy  himaelC  a»  to  their  reafity, 
damita  have  been  ralmlated  for  aaverai  oeiH  it  ia  evident  to  a  demonatmtion  that  the  prin- 
tvries  to  come*  and  will  meat  aaaaradly  take  dplee  of  acieace  on  which  audi  ^alcolationa 
pboa,  aa  they  have  hitherto  done,  if  the  lawa  and  predietions  proceed  are  not  mere  conjeo- 
ef  nature  contiane  to  operate  as  in  ages  past  tnras  or  precarious  auppoaitioita)  but  have  a 
Dr.  Halley,  in  1691,  predicted  the  tnniit  ot   real  foundation  in  the  conatitotion  of  nature 
Yenna  that  happened  in  1761,  aeventy  yean  and  in  the  fundamental  lawa  which  govern 
belbre  it  took  plaea ;  and  net  only  ao,  but  he  the  univane.    And  aa  the  knowledge  of  astro- 
ralnJated  the  precire  honrin  whiA  the  planet  nomen  cannot  be  queationed  in  relation  to 
would  appear  to  touch  the  limb  of  the  a«n  aa  the  phenomena  to  which  I  refirr,  it  would  be^ 
aeen  from  different  plaoea;  the  partionlar  part  unreaaonable,  and  injuriooa  to  the  moral  cha- 
of  die  aun'a  margin  where  the  planet  would  netem  of  such  men,  to  call  in  quealion  their 
appear  and  disappaar,  and  the  preciae  cevne  modee  of  aacertaining  die  dirtancea  of  the  ann 
it  weuU  take  in  paanng  acroaa  the  diak  of  the  and  the  planetary  bodiea,  and  the  dedoctiona 
«n;dM  appearance  it  would  preaent  in  difler-  they  have  made  in  relation  to  their  astonishing 
«nt  n^ens  of  the  globe,  ami  the  moat  proper  magnitodea.   There  ia  no  acience  whoae  prift. 
plaeea  in  both  hamiapberea  were  pointed  out  «ip^  are  more  eartain  and  demonatraUe  than 
where  eidier  its  baginmng,  nudAe,  or  end  thoae  of  astronomy.    No  laboor  or  expense 
wouU  be  moat  diatiiictly  <*aerved,  n  eeder  to  haa  been  spered  to  extend  ita  ebaervationa, 
•ecomptiah  the  oljeet  in  view;  namely,  the  and  to  render  them  aoemate  in  the  eztrei 
^etmninataonofthaexactdistaaeeofthesBn.  and  the  noblei*  eflforta  of  genraa  ha4  b 
^  («7) 
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nlM  feith  tOMtabiidi  iti  tnitlMonabMb  iMdiiig  ftete  aid  MndSam  ti  tfUi 
immBtiy>   w   Che   Itwi  of  Um  imhenD ;  only  pradaims  lik  own  imbarility  and 
md,  ihMdbrap  Ibo  mtn  who  qoMtaons  Che  lanca. 


CHAPTER  Vra. 

On  thi  Stenerv  tf  the  Heaweru^  q»  viewed  from  He  ewfeeea  ef  ike  iSffete^A  PItmde  mi 

their  SateUiiee. 


Tns  b  a  departmenl  of  descriptive  aetro-  the  difieraot  direetioiia  of  the  azea  of  boom  of 

nomy  which  ia  aeldom  noticnl  in  books  pro-  the  planets  from  that  of  the  earth  toiUemute 

feandly  written  to  ilhistrate  the  otgects  of  this  dijfirent  tqajpearanee  in  their  appareni  Sw 

acienee.    It  is  here  introdoced  not  only  as  an  nai  revohitums.    Some  stars  wnich  appesr  ii 

hiteresting  subject  of  contempbtion,  but  as  an  our  equator  may,  in  other  planets,  appear  nor 

illustmtioa  of  the  variety  which  the  Creator  one  of  their  polea,  and  our  pole  star  nu^  ap- 

has  introduced  into  the  scenes  of  the  univene,  pear  near  their  equator, 
and  as  a  eoUaleral  or  presumptive  argument       In  the  following  descriptiona  it  is  taken  fat 

m  support  of  the  doctrine  of  a  plnimli^  of  granted  that  the  general  laws  of  vinon  an 

worlds.  materially  the  same  in  all  the  pianetaiy  bodiai 

Before  proceeding  to  the  particular  deacrip-  as  in  that  part  of  the  system  which  we  occopy. 

tioiis  I  intend  to  give,  it  may  be  proper  to  state  Of  this  we  have  no  reason  to  donbt,  as  the 

the  following  Genera/ JZemorAf  .•  1.  The  dif*  same  identical  light  which  illuminatBB  the 

ferent  dusters  of  stars  or  the  eoneteUoHone  earth  likewise  enlightens  all  the  pbnels  ind 

will  appear  exactly  the  same  when  viewed  their  satellites.    It  originates  from  the  suae 

from  the  other  phmets  as  to  ttie  inhabitants  of  source,  it  Is  refracted  and  reflected  by  theaaw 

our  globe.    For  eiample,  the  constellations  laws,  and  must  produce  coIoutb  simihr  er 

of  Orion  and  of  the  Great  Bear  will  appear  analogous  to  those  whidi  divernly  the  suftce 

of  the  same  shape  or  figure,  and  all  the  stars  of  our  globe ;  though,  perhaps,  susceptible  of 

of  which  they  are  composed  wiU  appear  to  nnmerous  modifications  in  odier  regioDS,  so- 

have  the  aame  arrangement  and  the  same  cording  to  the  nature  of  the  atmospheici 

tehtive  distances  from  eadi  other  and  from  through  which  it  passes,  and  the  qusM^of 

neighbouring  stars,  as  they  do  to  us.    %  The  the  objects  on  whidi  it  fidla.    The  denip- 

apparent  magnitudee  of  the  filed  stars  will  tions  that  follow  likewise  proceed  on  the  mp* 

appear  exactly  the  same  as  they  do  when  position  that  the  extent  of  vision  is  tbe  temt 

viewed  frx>m  our  world ;  that  is,  they  wiH  ap-  as  oura.    This,  in  all  probability,  is  not  dK 

pear  no  larger  than  shining  points  of  diflerent  case.    It  is  more  probable  that,  in  eerlsm 

magnitudes,  even  when  viewed  fnm  the  meet  worlds,  the  organs  of  vision  of  their  inhsUl- 

distant  planets.  The  reason  of  this  and  of  tbe  ants  may  be  iar  more  exquisite  than  vattt 

preceding  position  is  obvious  fnm  the  conside-  and  capd>le  of  surveying  with  djstinrtnf  a 

ration  of  the  immenwe  distance  of  those  bodies;  much  more  extensive  range  of  view.    Bat  •■ 

for  although  we  are  190  millions  of  miles  we  are  ignoruit  of  auch  particolars,  we  en 

nearer  soiQe  of  the  fixed  Stan  at  one  time  of  only  proraed  on  the  aasumplion  of  what  would 

the  year  than  at  another,  yet  there  appears  no  appear  to  eyes  constituted  like  oon  were  we 

sensible  diflerence  in  their  stie  or  arrange-  placrdon  the  suHaces  of  the  di£krent  planets, 
ment,  and  although  we  were  placed  on  the       Setnery  ofthe  Heavens  frrnn  the  Flmet 

remotest  planet  of  the  system,  we  have  no  Afereury^— This  planet  being  so  near  the  son 

leasen  to  bdieve  that  any  material  difference  haa  prevented  us  from  discovering  tarioos 

in  this  respect  would  be  perceived ;  for  the  particulars  which  have  been  aaoeituned  in 

distances  of  tbe  remoter  planets  bear  no  sen-  relation  to  aevenl  of  the  other  planets;  tnd 

sible  proportion  to  the  distances  of  the  fixed  therefore,  little  can  be  aaid  reqwcting  its  eebi 

atars.  Even  the  distance  of  the  planet  Uranus,  tial  scenery.    The  starry  heavens  wfll  sppeai 

great  aa  it  is,  which  would  require  four  hundred  to  move  around  it  every  twenty-four  hoon^ « 

years  foracannon  bell  to  move  over  the  space  theydotous,if  theobservationaof  M.8dim 

which  intervenes  between  that  oib  and  us,  is  ter,  formerly  stated  (pw  38)  be  correct ;  bat  tin 

less  than  the  ten  thousandth  part  of  the  die-  direction  of  its  axis  of  rotation  is  not  koowa, 

tance  of  the  nearest  star ;  and,  therefore,,  can  and,  therefore,  we  cannot  tell  what  stars  wil 

produce  no  oensible  difibrenoe  in  the  general  appear  near  its  equator  or  its  poles.    Tbe  ion 

aspect  cf  die  starry  firmament    8.  Though  wiU  present  a  sorlace  in  the  heavens  seren 

line  general  anangemeut  of  the  atars  and  con-  times  as  large  aa  he  doea  to  ua,  and,  of  coone, 

aieUatfons  will  appear  tfie  same  as  to  us^  yet  wiU  ezhibita  very  auguatand  brilliant  appei^ 
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in  tbe  A j,  ud  wQl  produce  a  eone»>  CBTlh  w91  be  in  oppoaitioii  to  fhe  mii  9Htj 
poodiDy  brig^tnMi  and  Tividiieai  of  oolour  on  four  moatba,  and  Venm  after  a  period  of  five 
dw  obiects  which  are  diatrihiited  over  tbe  sor-  months.    The   pkncto    Mars,  Jnpiter,   and 
fiice  of  the  pbncL    Both  Venus  and  the  earth   Satnm  will  appear  nearly  as  they  do  to  us, 
will  appear  aa  superior  planets;  and  when   but  with  a  somewhat  inferior  degree  of  msg>- 
Vemis  is  near  its  opposition  to  the  snn,  at  nitode  and  brilliancy,  particnliurly  in  the  esse 
which  time  it  will  rise  when  the  sun  sets,  it  of  Mars.    The  period  of  the  annual  lerolo- 
wiO  present  a  very  brilliant  appearance  to  the   tion  of  Mercury  being  eighty-eight  days,  tfie 
iahabilBnts  of  Mercnry,  and  serve  the  pmpo-  sun  will  appear  to  more  from  west  to  east 
set  of  a  small  moon,  to  illuminate  the  eveuingi   through  the  circle  of  the  heavens  at  a  rate 
in  the  absence  of  the  sun.  As  Venus  presents   more  than  ibnr  times  greater  than  his  appkrent 
a  full  enlightened  hennapbere  at  this  period  to  motion  through  the  rigns  of  our  zodiac, 
the  inhabitants  of  Mercury,  it  will  exhibit  a       Appearance  of  the  Heaoene  as  viewedfrom 
sur&oe  six  or  seven  times  Juger  than  it  does    FmiM^— To  the  inhabitants  of  this  planet 
to  us  when  it  shioes  with  its  greatest  brilliancy,   the  heavens  vrill  present  an  aspect  nearly 
and,  tlierefi)n,  will  appear  a  reirj  bright  and   similar  tojtbat  of  Mercury,  with  a  few  variar 
coDSpieuotts  object  in  the  firmament  of  this   tions.    Mercury  will  be  to  Venus  an  inferior 
planet    At  a/I  other  times  it  will  sqppear  at   planet,  which  will  never  appear  beyond  thirty* 
least  two  or  three  times  larger  than  it  ever  eight  or  forty  degrees  of  the  son.    It  will  ap- 
does  as  seen  from  the  earth.    It  will  generally   pear  in  the  evening  after  sunset  for  the  spaee 
appear  round ;  but  at  certain  times  it  will  ex-   of  two  or  three  hours  when  near  its  eloiiga- 
hibit  a  gibbous  phase,  as  the  planet  Mars  fnr  tion,  and  in  the  morning  before  sunrise  when 
^uently  does  to  us.    It  will  never  appear  to   in  the  opposite  part  of  its  course,  and  will 
the  inhabitants  of  Mercury  in  the  form  of  a    alternately  be  a  morning  and  an  evening  stsr 
creseent  or  a  half  moon,  as  it  sometimes  does   to  Venus,  ss  that  planet  is  to  us,  bat  with  a 
through  our  telescopes.    There4s  no  celestial   less  degree  of  splendour.    Tbe  most  splendid 
body  witinn  the  range  of  this  planet  with   object  in  the  noetumal  sky  of  Venus  vrill  be 
whKh  we  are  acquainted  vrhieh  wiU  exhibit  the  earih^rAneu  m  opposition  to  the  snn,  when 
either  a  half  moon  or  a  crescent  phase,  unless  it  vrill  appear  vrith  a  magnitude  and  aplen- 
jt  be  aooompanied  with  a  satellite.    The  earth  dour  five  or  riz  times  greater  than  either  Jo- 
is  another  object  in  the  firmament  of  Mercury   piter  or  Venus  appears  to  us  at -the  time  of 
which  will  appear  next  in  splendour  to  Venus,   their  greatest  brilliancy.    It  will  serve,  in  a 
The  earth  and  Venus  aro  neariy  of  an  equal   great  measure,  the  purpose  of  a  moon  to 
■as,  Venns  being   only  190  miles  less  in    Venus,  if  this  planet  have  no  satellite,  and 
diameter  than  the  earth ;  but  the  earth  being  wiU  cause  the  several  objects  on  its  sur&ce  to 
neariy  doable  the  distance  of  Venus  from   project  distinct  and  well-defined  shadows,  ss 
Mercury,  its  apparent  nie,  at  the  time  of  its  our 'moon  does  when  she  appears  a  crescent 
apparition  to  the  sun,  vrill  be  only  about  half    Our  moon,  in  Its  revolutions  round  the  earth, 
that  of  Venus.    The  earth,  however,  at  this  will  likewise  appear  a  prominent  object  in  the 
period,  vrill  appear  in  the  sky  of  Mercury  of  a  heavena,  and  will  probably  appear  about  the 
■»  Slid  splendoar  three  or  four  times  greater  eize  that  Jupiter  appears  to  us.    Her  occuka- 
tfaan  Venus  docs  to  us  at  the  period  of  its  tions,  eclipses,  and  tranriu  across  the  earth's 
greatest  brilliancy.     Our  moon  vrill  abo  be  disk  vrill  be  distinctly  viable.    With  tele- 
seen  like  a  star  accompanying  the  earth,  scopes  such  as  the  best  of  ours  the  earth 
sometimes  approaching  to  or  reeedmg  further  would  appear  firom  Venus  a  much  larger  and 
from  the  earth,  and  sometimes  hidden  from  more  variegated  object  than  any  of  the  planets 
the  view  by  paseinf:  across  the  disk  of  the  do  to  us  when  viewed  vrith  high  magnifying 
eeitb  or  through  its  shadow.    Itvrill  probably  powers.    The  forms  of  our  diflerent  conti- 
■ppesr  about  the  size  and  bri|^tness  of  Mare  nents,  seas,  and  blands,  the  diflerent  strata  of 
or  Saturn,  as  seen  in  our  sky.    The  earth  clouds  in  our  atmo^hers,  with  their  several 
^h  its  ffBtiflitif.  and  Veniw,  vrill  be  seen  changes  and  motions,  and  the  earth's  diurnal 
near  ths  aame  point  of  die  heaTens  at  the  rotation,  would,  in  all  probability,  be  distinctly 
cod  of  every  nineteen  months,  when  they  will  perceived.    Even  the  varieties  which  distin* 
fer  some  time  appear  the  most  oonspieuous  guioh  the  surfece  of  our  moon  would  be  visi* 
otfets  in  the  heavens,  and  win  difihse  a  con-  Ue  vrith  telescopes  of  high  magnifying  power, 
"derride  portion  of  light  hi  the  absence  of  the  The  drcnmstances  now  stotod  prove  the  oon- 
■Rk*  At  other  perMs,  the  one  witt  rise  in  nexion  of  the  diflerent  parts  of  theplsnetaiy 
^  eartem  horixon  as  the  other  sets  in  the   system  with  one  anotbei,and  that  the  Creator 
iveslero ,  so  that  tbe  inhabitants  of  Mercury   hss  so  arrsnged  this  system  as  to  render  one 
«iU  s^dom  be  without  a  conspicuous  object  worid,  ina  certain  degree,  subserrient  to  the 
k  dwir  heavena,  diliusing  a  lustre  frr  supe-   benefit  of  another.    The  earth  serves  as  a 
■or  to  Ihtf  of  anr  other  stars  or  nknets.  The  large  and  splended  moon  to  the  lunar  inha* 
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bHiBte;  itMn«i»iB»«ittMii4«grei»tiiep«i-  l&«wiw  be  Men  finm  Msn  Ske  ft  foin  Hv 

peM  of  m  wmU  wmni  to  Mntmf ;  it  mves  acooafMiiyiiig  llw  earth,  someliiDee  ftppemm 

tiM  piKpoee  of  ft  IftifBT  moon,  bj  exhfliiliiif  e  to  the  east  ftiid  eometimee  to  the  west  of  &■ 

esiiaoe  aiid  «  mdienoe  four  times  graftter  to  earth,  bat  Bever  at  ft  greater  diataBce  from 

Uio  fti»^***Mit«  e#  Venae;  and  it  lei^ee  ae  a  each  other  then  Meen  minatea  of  e  dngm, 

SMwaiiig  M»d  ft*  evwiing  ster  to  the  planet  or  about  half  the  epparent  breadth  of  the 

Mftii^    80  thftt,  while  we  feel  enjoyiiMnt  is  ftieon ;  end  with  t^eacopes  such  aa  oen^  d 

ooptemplaliiif  the  bmoii  walking  in  bright-  ita  phaaei  and  edipeee  might  be  diatincUy  pe^ 

ntm,  and  hail  with  plcaeaie  the  moming  atar  oai^.    The  planeta  Jupiter  and  Satora  wA 

aa  the  hafbingar  of  daj,  aind  ieel  e  deli|^t  in  ftppear  to  Man  nearly  aa  they  do  to  is.    At 

enr^ejing  theee  neetnnial  orbe  through  oar  the  time  of  Jupitei'a  opposition  to  tfie  m 

taleaoopeSk  the   globe  on  which  we  dwell  that  planet  will  appear  ft  tMght  digrtt  laiigw, 

ftfibidi  aimiiar  enjogrmenti  to  the  mtalieetaal  ae  Mart  ia  then  flftf  mifliona  of  milca  Beam 

beiaigi  ia  neighbooring  worlda,  who  behiid  it  than  we  aro;  bat  Satom  will  not  appear 

ear  babitfttioa  from  afer  ae  a  bright  apeek  aenaiUjkrger  than  tone;  and  it  is  likely  tint 

npon  their  irmamenl,  dtfluainf   amid   the  the  piniets  Umnua,  Vesta,  Jjuno,  Ceres,  sal 

ahadea  of  night  a  nriid  degiee  of  radianeob  Pallae  will  not  be  more  diatinguldiable  tbn 

Fran  Venae  the  planete  Setom  and  Jupt*  they  are  from  oar  globe.    The  point  Arim, 

ter  will  appear  nearly  as  thsj  do  to  as,  Imt  on  the  ediptie  of  Mara,  or  one  of  the  poiali 

the  planet   Mara  will   ftppear  conaiderftUj  where  ite  ecliptic  and  equsftor  imeiaBct  each 

■nailer.    The  eon  hi  tfaia  planet  will  pieeent  other,  coneeponda  to  19^  98^  of  oar  aigi 

ft  awrfiuse  twice  ee  larfB  fte  he  deee  in  oar  fifl^^ittarnie.     In  eanaaqaence  ef  thia,  it 

Ay,  and  will  ftppeftf  to  make  ft  leTolotieii  polee  of  Mare  will  be  directed  to  pointaof  tbe 

laond  the  hsavena  in  the  cearae  of  arren  heactrene  oonaiderably  diflbrent  from  oar  pohr 

months  end  e  hall^  which  completea  the  year  pointa,  and  ita  equator  will  pees  tbroagh  s 

of  Venusii  diieientaarieaef  alars  from  that  whtAaiBits 

TkeIkmden»M9kwedfr9mMm9,f^¥rmk  ear  eqofttor,  which  will  cauee  the  difimftt 

this  planet  the  earth  will  at  eertein  periods  be  atsrs  and  oenateOetiona  in  their  menot  te^ 

distinctly  seen^  hoi  it  will  pseeent  ndifttent  nal  rerolotioa  to  pteaent  a  diflepent  aipeet 

ftspect  both  in  ito  general  appeannoe  and  ita  from  what  they  do  in  their  ftppanot  nov^ 

•ppftsent  motiena  from  what  it  doee  to  the  in-  menta  roond  oar  globe. 
hftUtftnte  of  Venoa.    To  Mars  the  eerth  is       THe  Metuem^tiB  viewed  from  Vmla,Jam, 

an  inferior  phmet,  whose  orbit  is  mthin  the  Cfree,  end  Ai£faii<— These  planeta,  being  m 

orbit  of  Men.    It  will  therefore,  be  aeon  only  Tory  nearly  at  the  same  raeen  disluce  fim 

ftS  a  moming  ond  ftn  evening  star,  ae  Venas  the  sun,  the  appearance  of  the  heavens  will 

ftppeftra  to  on;  bat  with  ft  leas  degree  of  magh  beneariydieaame  tothe  inhabitftnta  (ifiay) 

BUude  and  brightneas,  ainea  Mare  ia  at  e  of  each  of  theae  bodws.    The  planet  Jepitor 

greater  distenoe  from  the  eerth  thftn  the  essflh  will  be  the  moot  oonsplcnoas  olgect  in  tm 

ia  from  Venue.    It  will  preeent  to  Man  aa»  noetamal  sky  of  aU  theae  planeta,  and  tril 

eeasively  the  form  of  a  eresesnl,  ft  half  moofi,  ftppeftr  with  nearly  tiuee  tees  the  siw  and 

and  a  gibbous  phaae,  bat  will  aeldom  or  neeer  aplendoar  that  he  doee  when  eeeii  from  the 

be  seen  es  ft  ioU  enligbteiied  hemisphere,  on  eerth,  eo  ee  to  exhibit  the  eppeeranoe  ef  a 

•ooount  of  its  piMimity  to  the  san,  when  he  small  bfiBiant  moon.     Setom  will  a|ipt« 

enlightened  aorfeoe  ia  faUy  tamed  towaida  aemewhat  larger  and  brighter  than  to  ut,  bftt 

^planet;  nor  will  it  ever  ftppeerfrntherze-  tfie  dilleranoe  in  hia  appearance  will  be  incon* 

moved  from  the  aan,  either  in  the  mommgs  siderahle ;  nor  will  Uimua  be  OBore  dirtincdy 

or  evenings,  thnn  iuty-eight  degress,  so  tlmt  virifale  then  from  the  earth.    At  other  tnn% 

the  earth  will  never  appeer  in  the  firmanwnt  when  near  their  eonjanetion  with  the  eon,  these 

of  Mars  about  nndnight.    The  earth  will  pleneto  will  ftppear  amaUsr  than  to  oa.    Msn 

likewise  be  sooaetimee  eeen  to  pom  ftcram  the  wBl  eometimee  eppeer  es  e  moming  and  an 

eon'a  disk  like  nfoond  Ueok  epot,  ae  Venae  evening  etar,bat  he  will  alvraya  be  in  the  ioh 

end  Mercury  at  eerlftin  periode  ftppear  to  as ;  mediate  neighbourhood  of  the  eon,  and  wiB 

bat  the  planet  Mercury  will  never  be  aeon  preeent  a  aurfeoe  mioeh  leae  m  apparent  ne 

from  Mara  en  aeeeant  of  Ite  amftllneaaftnd  ite  than  he  does  to  the  eerth.    The  earth  w3 

nearness  to  the  son ;  for  at  ite  greatest  ekngn-  eeldom  be  eeen  on  ecooont  of  ite  pwihaity 

lion  it  will  be  only  e  few  degreee  from  the  to  the  sun;  and  Venue  and  Mereary  w9I  In 

son's  margin,  end  will  eeneeqnenfly  be  im*  fthogether  invisible,  nnleas  when  they  traadt 

meraed  in  hie  rayab    The  only  time  m  which  the  eolftr  disk.    It  is  like^  thftt,  at  certaiB 

it  might  happen  to  be  detected  wiU  be  when  tunee,  the  ptenete  Veeta,  Jnno,  Ceree,  end 

it  makee  a  tranrit  acroee  the  eelar  diek.  Venae  Pailaa  will  ed^bit  an  anoommon,  and  oeea 

will  be  es  seUom  seen  by  the  inhehitente  of  eienftlly  ft  brllfiant  ftppeeranoe  in  tfie  fcni' 

Man  as  Meicary  le  to  OS.    Oor  moon  wili  ment  ef  eeeh  other.    Ae  thsir  dieteaees  fiM 

(40Q) 
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AftMO  an  m  nemily  tbe  mum,  they  may  oc-  «>  pcoad,  iMOMbog  Itobi  thedi^t, mV It 

fMwntlly  approach  aacb  other  ao  ae  to  be  ten  a  mere  atom  in  creatkuii  and  m  ahagfthiir 

timea  nearer  to  one  another  in  one  pari  of  nnnotlced  and  unknown.    It  m  mknhitod  to 

tbeir  oooiaa  than  at  another.    It  ia  even  poa-  convey  a  kiaon  of  hamiUiy  and  9i  hnnanit^ 

■Me  that  they  migbt  approach  within  a  km  to  tboae  prond  and  ambUiona  nwftah  who 

oilea  of  each  other,  or  even  come  into  colli-  glory  in  their  richea»  and  in  the  amalt  patehea 

aon.    Theae  difierent  poeitiona  in  which  they  of  earthly  territory  they  have  acqnired  at  the 

may  be  placed  in  relation  to  one  another  will  azpenae  of  the  blood  of  thonaanda  of  their 

doobtleaa  prodooe  a  groat  variety  in  the  ap-  fellow-men,  and  who  fancy  themaelvea  to  be 

pearanoea  tfaoy  preaent  in  their  respective  a  sgeam  of  demigoda,  becaoae  they  have  aa- 

ftfmanienta;  ao  that  at  one  time  they  may  aisted  in  the  cenqoeat  of  nationa,  and  in 

preaent  in  the  viaible  firmament  a  aorfeoa  a  apreading  ruin  and  devaatation  over  the  earth, 

hundred  or  even  two  hundred  timea  greater  Let  ua  wing  our  flight  to  Jupiter  or  Selam, 

than  they  do  in  other  parte  of  their  annual  which  appear  ao  etmapbuoua  in  our  nocturnal 

revolutiona.    It  is  probilde,  tfaerafore,  that  the  sky,  and  before  we  have  arrived  at  the  middle 

diveraiAed  aapecCs  of  theae  planets,  in  respect  p<»nt  of  the  planetaiy  system  this  globe  on 

to  each  other,  will  form  the  most  striking  phe-  which  we  trmid,  with  all  ^  proud  mertali 

namena  which  diveivfy  their  nocturnal  hen-  that  dwell  upon  ita  anrfaoe,  vanvhes  firom  tfie 

vensi  In  oonsequenee  of  the  great  eccentricity  sight  aa  a  particle  of  water,  with  ita  mtero- 

ef  the  oibit  of  Pallaa,  the  aun  will  appear  acopic  animalculs,  dropped  into  the  ocean, 

much  larger  to  thia  pbnet  in  cue  part  of  ita  diaappean  for  ever.    In  thoae  regiona  more 

Mvolulion  than  it  does  at  another.  ezpanatve  and  magnificent  scenee  open  to 

Celatial  Scenery  from  JupUer.^^The  only  view,  and  tbeir  inhabitanta,  if  ever  they  have 

planet  whoaa  appearance  will  be  conapieuoua  heard  of  such  beings  aa  feUen  man,  look  down 

m  the  firmament  of  Jnptler  ia  the  planet  with  an  eye  of  pity  and  eommiaention,  and 

Sahtm^  which  will  appear  with  a  aar&oe  foor  view  their  characters  and  conduct  with  a  haiy 

timea  greater  than  ia  exhibited  in  our  sky,  and  indignation  and  contempt, 
will  appear  larger  than  either  Jupiter  or  Venae       Venus  and  Mercniy  will,  of  eofuraa,  be  aho- 

doea  to  ua,  particularly  at  the  time  of  ita  oppo-  gather  invisible  from  the  aurfrce  of  Jupilsr, 

aition  to  the  aun.    At  certain  other  penoda,  and  it  iaquaationable  whether  even  the  planets 

whan  near  the  time  of  ita  conjunction  with  Vesta,  Juno,  Gere%  and  Pallaa  will  be  per- 

the  ann,  it  will  appear  considesably  amalkir  eeived.    But  althou^di  ao  few  of  the  primary 

than  when  viewed  nom  the  earth ;  as,at  such  planeta  are  aeen  in  the  nocturnal  sky  ef  this 

periods,  Saturn  is  nearly  fourteen  hundred  planet,  ita  firmament  vriU  present  a  moat  spleo- 

milliona  of  miles  distant  from  Jupiter,  while  did  and  variegated  aapect  by  the  ffiveiaifiad 

It  ia  never  beyond  ten  hundred  mtlUona  firom  phaaea,  ecKpees^  and  movemente  of  the  satal- 

the  earthy  even  at  ita  remoteat  datanoe.    The  litsa  with  whkh  it  is  enciicled ;  ao  that  its  in- 

pfauet  Uranna,  which  ia  aeaicely  viaible  to  our  habitasla  wiU  be  taan  charmed  and  interaatad 

uoasristed  sight,  will  not  be  much  more  die-  by  the  phenomena  presented  by  their  own 

lingttishable  at  Jupiter  than  with  ua,  even  at  moona  than  by  their  contamplation  of  the  ether 

the  period  of  ite  opposition,  although  Jupiter  bediee  of  the  system.    Bat  aa  I  have  abeady 

is  at  that  time  400^000,000  of  milee  nearer  it  deacribed  the  appearaneaa  ef  the  raoona,  aa 

tbsn  a  spectator  on  the  earth.  At  other  times^  asen  firom  Jupitei  (p.  ISS,  chap.  iv.  sec  ii.) 

when  near  ita  conjunction  with  the  sun,  it  it  is  annecesaary  to  enlarge. 


win  be  2,300,000,000  of  milaa  from  JopiteT,  tenery  of  the  Heaoene  ae  viewed  from  Sch 
which  is  400,  00,000  of  milea  more  dwiant  ^urn^— The  firmassnt  ef  Batnm  wiD  anqfuea- 
than  it  ever  ia  from  us^  Maia  will  scarcely  tionably  preaent  to  view  a  more  magnificent 
be  seen  firam  Jupiter,  both  on  aeeount  ef  his  asiA  divenified  scene  ef  erisstial  phenomena 
anislhiess  end  hie  proximity  to  the  eon;  for  than  that  of  any  other  planet  of  our  system, 
at  his  greatest  elevatioa  he  can  never  be  meae  It  is  plaeed  nearfy  in  the  middle  of  that  space 
than  eighteen  degr^ea  from  that  luminaiy.  whsehinterrenas  between  the  sun  and  the  erint 
The  earth,  toe^  will  be  mtiaible  ftom  Jufitesv  ef  the  remoteat  phmet  including  ite  ringa 
both  on  account  of  ita  email  siae,  its  diatanea,  and  satellitea»  it  may  be  conaidered  aa  the 
and  ill  being  m  the  immediale  vicinity  of  the  iaryeat  body  or  aystem  of  bediea  withm  tin 
•Qn^aniiBDaBacaadinitsTaya;  flethattfaein-  Kndts  of  the  solar  system ;  and  it  exceis  tiiam 
hsfaiiants  of  this  planet  will  scaiealy  aoapaot  aH  in  die  soliiBBa  and  divenifi«l  appamtas 
diat  such  a  globe  aa  that  eo  which  we  dwell  with  vmieh  it  ia  aeeompaniad.  In  these  w- 
hi  the  OBsvarae.  It  is  a  humiliating  spsata  Satom  nay  iustly  be  coneidered  as  Aa 
ofitiaB  to  reflect,  that  before  we  have   ae>faieign  among  the  planetary  hoMa.    Tba 

oter  ana  fenrth  part  of  the  extant  of   promhuantpartaofitaeelwtialsonieiymay  he 

•or  svstam,  thb  earth,  vrith  all  its  kingdama  conaidered  aa  belonging  to  iia^ewn  i^fatem  of 
gnarfeof ,  of  whidiinoatala  are  liay  nad  anielKtmii  andlhnfiswawhidia>a 
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•eeaAmally  be  opened  of  Uw  finneineiit  of  tion  to  pereeiTe  tbat  fhey  ere  in  mSStf  em 

ih»  fixed  etan ;  for  few  of  tfie  other  pbnele  plde  rtng*  wbidi  enTiron  the  bodT  of  Sitnn, 

will  make  their  appeeience  in  its  iky.    Jopi-  yet  it  will  not  be  ao  easy  for  Hi  tniakUmiik 

ter  will  appear  alternately  aa  a  morning  and  dieeoTer  this  fact ;  as  only  a  portioD  of  tht 

an  erening  atar,  with  about  the  nme  degree  linga  will  be  vinUe  in  aome  placet,  and  m  lb 

of  brilliancy  it  exhibttB  to  ns ;  bat  it  will  ael-  regiona  near  the  poles  they  will  appear  onlf 

dom  be  conqncnoiis  except  near  the  period  of  like  a  bright  streak  in  the  horiaon.   Tbcy  wil 

its  greatest  elongation,  and  it  will  never  appear  naturally  oonclade  that  the  shadows  proceed 

to  remove  from  the  sun  fuTther  than  thirty-  from  some  body  in  their  firmament ;  bat  diej 

aeven  degrees,  and,  consequently,  will  not  ap-  wUl  require  to  make  a  great  variety  of  obee^ 

pear  ao  conf  picuoos,  nor  for  such  a  length  of  vations,  to  compare  them  together,  and  to  in* 

time,  as  Venus  does  to  os.    Uranus  is  the  Tostigata  tiie  doctrine  of  parallaxes,  befort  thef 

only  other  planet  whidi  will  be  seen  firom  8a-  come  to  the  conclusion  that  the  phenoooM 

turn,  and  it  will  there  be  distinctly  perceptihle,  alluded  to  are  caused  by  mighty  rings  whkk 

like  a  star  of  the  third  magnitude,  when  near  encompass  their  habitation, 

the  time  of  its  opposition  to  the  sun.  But  near  As  the  diameter  of  Saturn  is  ten  timei  tke 

the  time  of  its  conjunction  it  will  be  completely  diameter  of  »the  earth,  it  will  be  oompantiwlf 

invisible,  being  then  eighteen  hundred  mil-  easy  for  its  inhabitantB  to  find  the  paidhze^ 

liona  of  miles  more  distant  than  at  the  oppoai*  distances,  and  magnitudes  of  iti  diflneat  aitd> 

tion,  and  eight  hundred  millions  of  miles  more  lites,  and  likewise  of  Jupiter  and  Unnos» 

distant  from  Saturn  than  it  ever  is  from  the  which  are  the  only  planets  visible  from  Satnnii 

earth  at  any  period.    All  the  other  eight  To  those  who  dwell  in  its  equatorial  region^ 

planets,  together  with  our  moon,  will  be  for  the  motion  of  the  rings  around  thrir  axes  will 

beyond  the  reach  of  a  spectator  in  Saturn,  un*  fomiah  an  accurate  measure  of  time,  ai  «dl 

less  he  be  furnished  with  organa  of  vision  for  as  the  diurnal  rotation  of  the  planet;  aod  ta 

auperior  to  oura  in  their  **  space-penetrating  all  places  on  ita  suifore  the  periodical  ifvohH 

power."    It  is   not   improbable   that   more  tionsofits  different  satellites  vrillaffixdnrioai 

eonuta  wUl  be  seen  in  their  course  from  the  measures,  divisions,  and  subdiviiioDt  cf  ibi 

son,  from  the  distant  regions  in  which  Saturn  lapse  of  duration.    The  sun  will  appear  fraa 

moves,  than  from  that  part  of  the  system  in  tins  planet  of  a  size  about  five  times  the  dia» 

which  we  are  placed.    Some  of  these  bodies,  meter  which  Jupiter  presents  to  our  riew^ar 

when  they  pass  beyond  the  limits  of  our  view,  about  1-9  ov^  1-10  part  of  the  diameter  cf  lb* 

wiU  Invisible  beyond  the  orbit  of  Saturn ;  and  sun  as  seen  from  the  earth ;  but,notwitfaitBad* 

aa  their  motions  in  those  distant  apaoes  are  Ing,  there  appears  no  deficiency  of  ligbt  oa 

much  slower  than  when  near  the  sun,  they  the  surfooe  of  Saturn, 

will  remain  visible  for  a  longer  time,  when  Let  us,  then,  suppose  two  mighty  aichei  'b 

they  happen  to  make  their  appeannoe,  than  Saturn's  nocturnal  sky,  Appearing  to  the  ia* 

they  do  when  pasamg  through  our  part  of  the  habitants  of  one  region  like  broad  semidickf 

ajretem.  of  light   extending   completely   acroai  Ae 

Having  already  given  a  pretty  foil  deacrip-  heavens,  to  other  regions  like  large  sagneata 

tion  of  the  appearance  of  the  rings  of  tbos  of  an  arch,  the  highest  point  of  which  elenled 

planet  as  viewed  from  ita  surfooe  (p.  87-91)  only  twenty  or  thirty  degrees  above  thd  hoii> 

and  of  the  phenomena  exhibited  by  its  satel-  nm,and  to  the  places  adjacent  m  the  polar  n* 

lites  (p.  126,)  it  is  unnecessary  to  tntrodnoe  gions  as  a  zone  of  light  hovering  in  the  horixm; 

the  anlQectin  this  place.    I  shall  only  remark  kt  us  suppose  the  distant  stare  twiakfiDg 

further,  in  regard  to  the  rings  which  encompass  through  the  dark  space  which  sepaiatea  die 

this  planet,  that,  besides  the  light  they  reflect  rings ;  the  sun  eclipsed  at  noon,  in  one  pla« 

on  the  planet,  and  the  brilliant  aspect  they  by  the  upper  edge  of  the  rings,  and  in  anothff 

present  in  its  firmament,  they  cast  a  great  place  by  the  lower;  the  brightneas  of  tfaii hi 

diveraity  of  ahadows  upon  the  surfoce  of  the  minaiy  waxing  dimmer  and  dimmer,  and  in  a 

i^anet,  of  diflerent  breadths  at  diflerent  times  few  houra  hidden  by  an  inviaible  object,  aol 

and  places,  and  it  will  require  a  conodeiable  to  appear  again  till  after  a  lapse  of  foaitem 

degpree  of  attention  and  investigation  on  the  yean ;  and  the  inhabitants  of  this  regioa  cf 

part  of  its  inhahitanta  to  determine  whence  tfie  shadows  occasionally  travelling  to  thoee  eoan 

ahadows  proceed.    For  when  the  dark  sides  tries  where  the  rings  are  enKghlened  and  the 

of  the  rings  are  turned  towards  them,  they  sun  is  constantly  shiiung:  let  us  suppo«  oM 

will,  in  all  probability,  be  invisible  in  their  moon,  nine  times  as  hxge  in  apparent  oae  ai 

Ay,  as  the  dark  side  of  the  moon  or  of  Venus  ours,  suspended  in  the  canopy  of  heavee; 

is  to  us ;  and,  therefore,  they  may  be  at  a  loss,  another,  three  times  as  large  as  oura,  in  anolbtf 

in  some  faislances,  to  discover  tfie  causes  of  quarter  of  the  sky ;  a  third  twice  as  huge;  « 

aoch   varieties   of  Ugfat   and    shade.    For,  fourth  about  the  apparent  siie  of  our  noon, 

ftUkOttgh  toe  are  placed  in  a  eonvenienft  BOSH  and  afiiUi.aizth.and  saventhof  diftMBtiP' 

mas 
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MiffiitedM ;  some  of  Uiem  mppaamg  hoSm  haire  been  dkcorered  ravrfring  wmad 

with  a  OMeent,  some  with  a  gibbous  phase,  it,  and  it  is  not  improbable  that  several  mora 

MdeChen  with  a  fall  enlightened  hemisphefe;  (perhaps  three  or  foor)  may  be  eoooected 

some  rising,  some  setting;  one  entering  into  with  this  distant  orb,  tfie  smaifaiem  of  wliidi, 

an  edipae,  and  another  emerging  from  it ;  lei  and  their  neatness  to  the  planet,  may  ibr  eter 

«■  suppose  such  scenes  as  these,  and  we  may  pfevent  them  from  being  detected  by  our  most 

acquire  a  general  idea  of  the  phenomena  pre-  powerfo]  instruments.    Let  us  suppose,  then, 

MDted  in  the  heavens  of  Saturn.  one  sitellite  presenting  a  snriace  in  the  sky 

Scenery  of  the  Heaeena  in  Uranue.-^The  eight  or  ten  times  larger  than  our  moon ;  a 

sibit  of  thia  planet,  so  &r  as  we  know,  fiNrms  second  five  or  six  times  larger;  a  thinl  three 

the  extreme  boondaiy  of  the  planetary  system,  times  brger;  a  fourth  twice  as  large;  a  fifth 

Being  eo  far  vemoved  from  the  centre  of  the  about  the  same  siae  as  the  moon ;  a  sixth 

system,  almost  all  the  other  planets  and  their  aomewhat  smaller;  and,  periiaps,  three  or  four 

satellitea  will  be  invisible  to  a  spectator  placed  others  of  difoent  apparent  ^twn«u»|«  >  jet 

on  this  orb.    The  only  pluiet  which  will  be  us  suppose  two  or  three  of  these,  of  difierent 

distinctly  visible  is  Saturn,  which  will  be  aeen  phases,  moving  along  the  concave  of  the  sky, 

oocaaonally  as  a  morning  and  an  evening  star,  at  one  period  four  or  five  of  them  disperaed 

and  wiD  appear  nearly  of  the  same  size  ae  to  through  the  heavens;  one  rising  above  the 

us;  but  as  it  will  ilways  be  seen  in  the  imme-  horizon,  one  setting,  one  on  the  meridian,  one 

diale  neigfaboufhood  of  the  sun,  it  will  only  be  towards  the  north,  and  another  towards  tLe 

viable  at  certain  distant  periods,  or  intervals  south;  at  another  period  five  or  ax  of  them 

of  fifteen  yeari,  and  will  appear  about  as  near  displaying  their  lustre  in  the  form  of  a  half 

to  die  sun  as  Mercniy  does  when  viewed  from  moon  or  a  crescent  in  one  quarter  of  the 

the  earth.    Its  rings  and  satellites  might  oe-  heavens,  and  at  anoUier  time  the  whole  of 

eaaonally  be  peroetved  with  such  instruments  these  moons  shining,  vrith  fall  enlightened 

as  our  beat  teleecopea  when  it  is  near  Ae  points  hemispheres,  in  one.  glorious  asaembl^e,  and 

of  ita  greatest  elongation.    It  b  not  probable  vre  shall  have  a  front  idea  of  the  bMUty,  vari- 

that  Jupiter  will  be  visible  from  this  planet  on  ety,  and  subBoiity  of  the  firmament  of  Uranus. 

aeeount  of  ita  proximity  to  the  sun.    If  ever  What  ia  deficient  in  respect  of  the  invisftih^ 

it  be  Tirible,  it  will  only  be  far  a  Acut  time,  of  the  other  planets  is  amply  compeneated  by 

afterperiodsof  six  or  eight  years  have  elapsed*  its  asBemblage  of  satellites,  which  illuminate 

From  Uranus  it  ie  likely  that  the  motions  of  and  diversify  its  nocturnal  sky.    Although 

wme  of  the  comets  will  be  seen  to  advantage,  this  planet  is  more  than  seventeen  hundred 

and  far  a  cooaderabie  length  of  time,  as  ine  millions  of  miles  nearer  some  of  the  fixed 

■Kilions  of  these  bodies  must  be  comparatively  stan  than  we  are,  yet  those  himtnaries  will 

dow  in  duMe  datant  regions.  It  is  not  impro-  not  appear  aenalily  larger,  as  seen  from  Um> 

bafale  that,  in  their  eouise  from  the  son,  the  nus,  than  they  do  from  our  globe.    For  even 

■otiona  of  some  of  theoe  bodies  may  be  fi»l-  this  immense  interval  vrould  not  subtend  an 

kmed  totheektreme  point  of  their  trejectories,  angle  of  nineteen  seconds,  or  the  1-190  part 

md  their  courses  traced  in  their  return  to-  cf  a  degree,  as  seen  from  the  nearest  star; 

wards  the  oential  luminary ;  and  that  they  and,  of  oourre,  all  the  constellations  wiU  prs- 

■ay  be  viable  in  the  firmament  of  this  planet  sent  the  same  figures  and  relative  aspects  as 

frr  months,  and  even  far  yean  together.    Itis  they  do  to  ui,  with  this  difierenoe  only,  that 

likewise  probshle  that,  from  Uranus,  the  pa^  those  atan  vrhich  are  near  our  equator  or 

milax  of  the  nearest  fixed  itan,  md,  eonse-  trapies  may  be  near  the  poles  or  polar  cirelei 

quently,  their  diitanee,  may  be  ascertained,  of  Uranus.    This  depends  entirely  upon  the 

For  the  diameter  of  its  ortat,  which  is  3,600^  positaon  of  its  axis  of  rotation,  which  is  to  us 

6OO4MK)  of  mileo,  will  form  a  pretty  extenave  unknown.  The  sun  will  appear  so  small  from 

haee  line  far  thia  purpose,  and  will  produce  a  thie  planet,  that  its  apparent  diameter  will  not 

panAax  nineteen  timee  greater  than  that  of  exceed  2}  times  the  apparent  diameter  of 

the  diuneter  of  the  earth's  annual  orbit,  which  Jupiter ;  but  its  light  is  not  so  weak  as  we 

if  only  190  millions  of  miles.    But  the  deter-  might  be  apt  to  imagine  from  this  drcum* 

■■nation  of  soch  a  parallax  would  require  a  stance,  ae  is  evident  from  the  brightnen  it 

eras  of  oboervatioBS  made  at  intervals  -of  exhibits  when  viewed  with  a  telescope  in  the 

tbfty4wo  years,  namely,  at  twooppoaite  points  nighttime^  and  likewise  from  the  well-known 

ef  the  eibit  of  Uranus,  in  moving  between  phenomenon  diat  when  the  sun  is  edipsed  to 

whieh  it  eoeopies  a  space  cf  nearhf  farty-^wo  us,  so  as  to  have  only  the  one  firlieth  part  of 

yiBi.  iti  disk  left  uncovered  by  the  moon,  the  dimi- 

The  OMitaplendid  and  mtereatmg  scenery  nation  of  fight  is  not  very  senable;  and  it  has 

fa  the  firmament  of  this  phmet  wUI  be  pro-  been  freqnendy  noticed  that,  at  the  end  of  the 

Awed  by  the  phaaee,  ecfipees,  revolutions,  and  darkness  in  total  eclipwe,  when  the  am's 

of  ita  moons.    Six  of  these  weal  em  limb  bagina  to  be  viable,  and  se 

ST  (4M) 
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Babi8gtftlwPAliiiMdflrfrio«ltwwii«»ait  (i^aik  lllj  by  wladi  it  tppMWtotiwa^^ 

incTMflO  of  Ug^t  u  to  connderable,  and  m  camDittj  a  mauXl  porlkm  «f  Hs  hami^phMi 

quickly  iiluimiMlM  aU  luiroqndiDf  otjeoli,  m  towaidi  tbi  aurtb.    la  omnqoeoee  of  lUi 

to  itcike  the  specUton  with  rarpriae.    Bui  Uwatioa  tha  aaith  wiU  appav  now  and  Ihm 

whatever  defioiencj  of  light  there  may  be  oa  to  ahift  ita  poaitioii  a  UtOa  hy  a  bud  of  vbniP 

thia  planet,  we  may  leat  aaanred,  fiom  e  eon-  toiy  motion,  ao  that  tboae  at  the  eitreauliea 

aideration  of  the  iMhm  and  benevolence  of  of  the  bemaphere,  who  aae  Ibe  «arth  in  their 

the  Gieator,  that  thiadefioienqriaamplT  com-  b«iri»m,  will  aometiBMa  aae  it  dip  a  Uttle  be- 

penaated,  either  by  the  objetita  on  wbicb  it  low,  and  at  other  timaa  riae  a  little  aboK€  Ibeii 

JbUa  beiog  endowed  with  a  atxoog  leflective  borteon,  Tbia  vibntoiy  motion  they  will  pni> 

power,  or  by  the  orgada*of  viaion  being  adapi-  bably  be  diqioaed,  «i  int  view,  te  altittate  to 

ed  to  the  light  received,  or  tiyeome  other  eon-  the  earth,  whidt  they  will  natoraUy  eooaidBr 

tdvaucee  with  whidiwe  are  unaoqnaiatad*  aa  a  body  neariy  al  leat,  bul  eobiect  to  •  i^ 

bratonr  movement  like- thai  of  a  peiidfihn^ 

acMsmr  ov  rn  HEArnra  ab  aimir  raox  te>  ^j^^  ^^  appanml  vibmlioii  proo«»da  6ma 

aAT«LLITE8.  ^  ^^^^^  i„^ 

Celedial  Seenay  of  the  ileon^-^lthoagb  The  earth  ia  coBlininl^  AiAiDg  ito  ffkuam 

the  moonia  the  neareat  body  to  the  eaitb,  and  aa  aeon  from  the  moon.    When  it  la  nmt 

»A  _AA.<^J«.  A.        *».  I        -A1       I  L,...— ^  A.  'a.       *  J*      II  «-         aL.^       «  "^ 


ita  constant  attendant,  yet  ita  oeleatial  pheno-  moofi  to  na  it  ia  full  mom  to  the  hmar 
qMoa  will,  in  a  variety  of  reapects,  be  very  babitanta^  as  tiie  bemiapheie  of  tbe  earth 
difierent  fiom  ours.  The  earth  will  appear  to  the  moon  ia  then  folly  eoUgfaleaed;  ao  that,  at 
be  the  moat  splendid  orb  in  ita  nocturnal  sky,  the  time  when  tlie  eon  ia  absent,  they  e^joy 
and  its  various  phases  and  relative  poaitiona  the  effalgenoe  of  a  Ml  moon  thirteen  times 
will  form  a  aubject  of  interesting  inquiry  and  larger  thmi  onca.  MTben  tlie  moon  ia  in  tba 
oontemplation  to  ita  inhabitants.  It  will  pre-  first  quarter  lo  va^  the  earth  ia  in  the  IfaU 
sent  tbe  appearance  of  a  globe  ui  the  sky  qnaiter  to  tbem;  and,  in  emiy  oilier  eaae,  the 
tJUrieea  times  larger  than  tiie  moon  doee  to  phaaea  of  the  eertb  aae  eiaetty  opposila  la 
usi  and  will  diiStue  nearly  e  correaponding  tboae  which  the  moon  peeaaota  to  na  (aee  |b 
portion  of  light  on  the  mountains  and  valeaoo  111.)  The  earth  paaasajybaonghailttiepbaaM 
the  lanar  surface.  As  the  moon  alwaya  pre-  of  themeon  in  the  cooiae  of  a  BOonlJi ;  bit  the 
eenta  nearly  the  same  side  to  our  view,  ao  the  pragrem  of  theae  pbaaea  will  be  more  lego- 
earth  will  be  visible  to  only  one  half  of  the  Uriy  and  aecumtely  perceived  Iban  timt  of  Iba 
lunar  inhabitants.  Those  who  live  on  the  moon'e  pbasea  are  fay  va^  When  it  ia  mgbt 
opposite  side  of  the  moon,  which  is  never  in  the  moon,  mid  the  nigbla  tbefie  are  a  fiat- 
turned  towards  our  globe,  will  never  eee  the  night  long,  the  inbafailanis  aee  at  firat  only  a 
eaitb  in  the  aky  unless  they  undertake  a  jour-  amall  part  of  the  earth  enligbtened,  like  a 
ney  to  the  opposite  hemisphere  for  this  pur-  slender  cmeoent ;  then  n  larger  and  a  bagv 
pose;  and  those  who  dwell  near  the  central  portion,  till  at  length  it  beoooMa entirely  lDn» 
parts  of  that  hemisphere  which  ia  turned  from  nooa.  During  ^  wMe  of  theae  change 
our  globe  will  require  to  tmvel  more  than  ^m  earth  is  eveiy  moment  visible,  and  apfap 
1500  nules  before  they  can  behold  the  large  rently  fixed  in  the  eame  immovable  pesite; 
globe  of  the  earth  suspended  in  the  sky.  To  and  aa  there  are  no  cloada  in  the  Innar  ala^ 
all  those  to  whom  the  earth  ia  visible,  It  will  apbere,  the  view  of  Ike  earth  and  of  the  varia* 
appear  fixed  and  immovable  in  the  eame  tion  of  ita  phaare  will  never  be  iuteiiuptei; 
relative  point  of  the  sky,  or,  at  leaat,  will  ap-  whereas  thcee  cfaangea  in  the  moon  are  viriUa 
pear  to  have  no  circular  motion  round  the  to  ua  only  from  one  nigfat  to  anottmr,  and,  fay 
heavena.  .  To  a  spectator  placed  in  the  middle  the  interpoeition  of  deoda,  the  moon  is  lie* 
of  the  moon's  visible  hemisphere,  the  earth  quently  hidden  finom  onrview  for  eeven  or 
will  appear  directly  in  the  aenitb  or  over  bead,  eight  days  togaliiec.  By  meana  of  ibe  li^ 
and  will  alwaya  seem  to  be  fixed  very  nearly  thus  diffiised  fay  the  eaitii  upon  tbe  mean,  it 
in  that  position.  To  a  spectator  placed  in  any  so  happena  that  tim  dde  of  the  moon  next  the 
part  of  the  extremity  of  that  hemisphere,  or  earth  is  never  in  daricnem;  fiar,  mhen  the  set 
what  seems  to  us  to  be  the  roaigin  of  the  moon,  ia  abaent,  the  earth  abinea  in  the  firmaoHBt 
the  earth  will  appear  always  nearly  in  Ibe  vrithagrealer  or  leas  degree  of  aplendoor^  bat 
borixon ;  and  to  spectatore  at  intermediate  po-  when  the  sua  ia  abeent  from  tbe  other  bean- 
aitions  the  earth  will  appear  at  higher  or  lower  sphere,  the  inbabitanta  have  no  light  but  what 
elevations  above  the  horiaon,  aocmding  to  their  ia  derived  from  the  elan  and  plaaelL  It  if 
diatanre  from  the  extremitiea  or  the  central  probable,  however,  that  the  light  of  there  la* 
parts  of  that  hemisphere.  But,  although  the  minaries  is  mora  brilliant  ea  aeen  from  Ifae 
earth  appeara  fixed  nearly  ia  tbe  eame  part  moon  than  firom  tbe  earth,  ae  the  hmar  itaitk 
of  tbe  sky,  there  is  a  slight  variation  praduoed  sphere  is  more  pure  and  traaapevenA  than  tbil 

bf  vbst  ia  teaoed  the  ii^rolton  ef  Ibe  mooa  of  tfaeearthyaiidaenocbNidaer 
t4»4) 
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oktk  it  to  iBt0wq>tt]Kenji  of  UuMedirtnt  flie  — ith  to  pmaat  >  dipmrftj  oT 
orfai;  and  the  stara  and  pbuiets  will  conrtanUjf  the  inhahilami  of  the  mooo.  The  haade  of 
abiw  in  the  firmameBt  of  that  heausphere  of  lee  which  eumNiiid  the  polei  will  aUeriMtaijf 
the  nooo  with  andiminiahed  hiatro.  Peihapa^  exhibit  a  kind  of  Indd  ciicle,  while  the  veniaal 
too,  there  may  he  aome  anaogement  for  pro»  plaina  will  appear  of  a  diflereut  colour  and 
Tiding  additional  light  to  that  bemiaphere  in  aaaame  a  milder  aepect  By  meana  of  theae 
the  ahaence  of  the  aon,  either  by  the  comaca-  difierent  apota^  the  lunanana  will  be  enabled 
tiona  of  aome  phoaphoric  aobatauee,  or  by  to  determine  the  exact  period  of  the  earth'a 
aooMthing  analogove  to  ow  anrora  bovealia.  rotatioB,  aa  we  determine  thai  of  the  aon  by 
Whe£»r  the  earth  will  throw  ae  nmch  light  the  appearance  and  diaappearanoe  of  the  apola 
apon  the  moon,  m  pnp^rUon  to  it9  size,  aa  oo  ila  anr&oe.  And  aa  the  period  of  the 
the  moon  diffiiaea  upon  the  earth,  ia  aomewhat  earth'e  rotation  never  variea,  it  may  aeriFe  •• 
donbtfoL  I  am  diapoaed  to  think  that  the  a  dock  or  dial  for  the  exact  meaanre  of  timoi 
greater  part  of  the  aiuftoe  of  tha  tenaqoeoua  and  the  leaaer  diviaiona  of  thia  period  may  ha 
globe  wul  not  reflect  ao  much  Mght,  in  pro-  aacertained  by  the  appearance  on  the  maigm 
portion  to  ita  bolk,  aa  the  genenl  eorftoe  of  or  the  central  parta  of  the  earth'a  hcmiapheaa 
the  moon ;  for,  aa  the  gnater  part  of  the  earth  of  certain  eeaa,  oontineata,  o«  large  ialandi^ 
ia  covered  with  water,  and  aa  water  abaoriv  a  which  will  conatantly  appear  on  certain  paria 
conaideiaUe  portion  of  the  n^  of  4ighty  the  of  the  ear&'e  duk  at  regular  intervala  of  time, 
aeaa  and  ocean  will  preaeni  a  more  dark  and  Throogh  teleeeopea  each  aa  onra^  the  vane* 
aombie  aapect  than  any  ptfl  of  the  lunar  orfo  gated  aapect  of  the  earth  in  ill  diumal  motiea 
poBaenta  to  na ;  but  it  ia  highly  probable  that  would  piaaent  to  vm,  wete  we  plaoed  on  the 
the  rontinentB  and  ialanda  witt  exhibit  a  luatre  mo<m,  a  novel  and  moit  inlereating  eppear- 
nearly  equal  to  that  ^of  the  mountainoue  re-  anee. 

giona  of  the  moon.  The  apparent  diwaal  motionaof  the  eon, 

Although  the  earth  wiU  aeem  nearly  fixed  the  i^aneta,  fnd  the  aim,  wiU  appear  much 
b  one  poaition,yet,  ttofuto<Mm  round  its  asU  uVamesr^  and  eomewhai  difibrent  in  aeveeal  m^ 
wiU  be  dutindly  pereeptibkf  and  will  preaent   apeda  from  what  they  do  to  na.    Whe«  the 
a  variety  of  diflerent  appearaaeea.    Europe,  aun  riaea  in  their  eaelein  horiion,  hia  prograaa 
Aai%  Africa,  and  America,  will  pieaent  thfn^  through  the  heatvona  will  be  ao  elow  tlMt  it 
aelvea  one  after  another  in  di&rent  abapea,  wfll  require  mona  than  aef«n  «f  our  daye  b^ 
nearly  aa  they  are  vepieaented  on  oor  mapa  fore  he  cornea  to  the  meridiaQ,  and  the  aame 
and  tfiobeB;  and  the  vegiooa  near  oar  polea,  time   betbie  he  devanda  to  their  weataoi 
which  we  have  never  yet  had  it  in  our  power  horizon ;  for  the  daya  and  nigbta  of  the  moaa 
to  explore,  will  he  diatinctly  aeen  by  the  hua-  aae  nearly  fiAeen  daye  each»  and  they  wn 
nana,  who  will   be   enabled  to  detennine  neariy  of  an  equal  length  on  all  parta  of  ita 
wfaeiher  they  chiefy  conaiat  of  land  or  of  aurlaoe,  aa  ita  axia  ia  nearly  perpendicular  to 
water.    The  eeveial  oontinenla,  aeaa^  iilanda,  the  ediptie,  and,  oooaequentiy,  the  aun  never 
lake%    peninanlaaj    plaino,    and    mountain  removea  to  any  great  distance  from  the  equator, 
ruigea,  will  appear  like  ao  many  apota,  of   During  the  day  the  earth  will  appear  like  a 
diflenmt  fiMrme  and  das^aea  of  brightncaa,  front  doody  eih,  alwaya  in  the  aame  poaition; 
moving  over  ita  awfaoe.    When  the  Pacific  and  during  night  the  etam  and  planeta  will  he 
Ooean,  which  oocupiea  nearly  half  the  gkrfie,  viaible,  wUkout  inUrrupHon,  for  fifteen  day% 
ia  pieaented  to  view,  Ae  great  body  of  the  and  will  he  eeen  aM»ving  gradnaUy  during 
aailh  will  aaaume  a  duaky  or  aombee  aapect,  that  time  from  the  eaatem  to  the  weatem 
except  towaida  the  north,  the  north-eaat,  and  horixon.    Though  the  earth  will  alwaya  ha 
noitb-weat ;  and  the  ialanda  connected  with  aeen  in  the  aame  point  of  the  aky  both  by  day 
thia  ocean  will  exhibit  the  appearance  of   and  night,  yet  it  wiH  appear  to  be  conalantly 
aoMll  ludd  apoCa  on  a  da^'k  ground.    But  ahifting  ita  poaition  with  reapect  to  the  planeta 
when  the  eeatem  continent  tuma  round  to  and  the  atan,  which  will  appear  to  be  regv* 
view,  the  earth  (eapedally  ita  northern  parte)   larly  moving  fnm  the  eaat  to  the  wM  of  i^ 
will  appear  to  ahine  with  a  greater  degree  of    and  aome  of  them  will  occaaionally  be  hidden 
hiatre.    Tbeee  appearanoea  wiU  be  diversified  or  aufler  an  oceuZta/ ion  frv  three  or  four  homa 
bf  the  numerooa  atrata  of  douda  which  an  behind  ita  body.    The  aun,  planeta,  and  fixed 
coDtiiuially  carried  fay  the  winda  over  difierent  ataia  wtti  appear  exadly  of  tiie  aame  apparent 
Tcgiona,  and  will  oecaaionally  intercept  their  magnitndee  aa  they  do  firon  the  ear^ ;  hut  aa 
view  of  certain  parta  of  the  continenta  and  the  pdea  of  the  moon  are  dincted  to  poinia 
aaaa,  or  render  their  appeannee  more  obaeura   of  the  beaveiM  diflerent  from  thoae  to  whidi 
at  one  time  than  at  another.    It  ia  likewiae  the  polea  of  the  earth  are  directed,  the  polo- 
prdiahle  that  the  oocawmal  atorma  in  tropical  atan  in  the  lunar  firmament,  and  the  atnra 
cUmalea,  and  the  changes  produced  in  difierent  which  mark  iU  equator  and  parallela,  will  att 
fiountoaa  by  ■yntry  and  winlar,  will  eanaa   be  difierent  from  oa»;  ao  that-  the  atan^  in 
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their  ■ppannt  dianul  nrfilatioiii,  will  ■ppesr  other  parte  of  the  moon'e  maAm  lh«e«C 
to  deecribe  circles  difleront  from  those  which   be  e  partial  eclipee  of  the  son,  snd  to  tiwN 
thej  describe  in  our  sky.  The  in/mor  planets   who  are  bejond  the  range  of  the  csitk'i 
Mercury  and  Venus  will  generally  be  seen  in   shadow  no  eclipee  will  appear.    Wbee  a 
tfie  neighbourhood  of  the  sun,  as  they  are  eclipsf^  of  the  gun  happens  to  us,  the  hiDamiii 
ftom  the  earth;  but  they  will  be  more  die-   will  behold  a  dark  spot,  with  a  peDambnflr 
tinctly  perceived,  and  be  riaible  fisr  a  much   fainter  shades  around  it,  moring  acRM  the 
longer  period  of  time  after  sunset  than  they  disk  of  the  earth,  which  then  appesn  t  fel 
are  from  our  globe.    Thia  is  owing,  first,  to  enlightened   hemisphere,  excepting  the  olh 
die  transparency  of  the  lunar  atmosphere,  scnrity  caused  fay  the  progrsai  of  the  disdov. 
and  the  absence  of  dense  vapours  near  the   The  inhabitants  on  the  other  hemiapbere  of 
horiion,  which,  in  our  case,  prevent  any  die-   the  moon  can  never  experience  asolarecfipK^ 
tinet  observations  of  the  celestial  bodieft  when   as  the  earth  can  never  interpose  betwees  tba 
at  a  low  altitude ;  and,  secondly,  to  the  slow   sun  and  any  part  of  that  hemisphere,  m  tint 
apparent   diurnal    motion  of  these    bodies,   they  will  only  know  of  such  phenomena  bf 
When  Mercury  is  near  its  greatest  elonga-  report,  unless  they  undertake  a  joomcy  it 
tion,  it  will  remain  above  the  horizon  more   the  purpose  of  obaerving  them, 
than  thirty  hours  after  the  sun  has  set,  and,       The  study  of  astronomy  in  the  idood  ml^ 
consequently,  will  be  visible  for  a  much  longer  on  the  whole,  he  mora  difficult  and  compki 
time  in  succession  than  it  is  to  us.    When   than  to  us  on  the  earth.    Tbs  phenooKfli 
Venus  is  near  its  greatest  elongation,  it  vriU   exhibited  by  the  earth  will  be  the  moit  difr 
he  seen,  without  intermission,  either  as  a  cult  to  explain.    The  lunarians*  it  fint  viev, 
morning  or  an  evening  star,  fin*  a  space  of   will  be  apt  to  imagine  that  the  earth  if  a 
time  equal  to  more  tlun  three  of  our  days,   quiescent  body  in  their  firmanieD.t,  bec«»il 
Hie  tupcrior  planets,  as  with  us,  will  be  seen   appean  in  the  same  point  of  the  diy,  loii  tint 
in  difterent  parts  of  the  heavens,  and  occa-  the  other  heavenly  orbe  revolve  anNmd  it  It 
tfonally  in  opposition  to  the  sun;  but  they  will  require  nnmeiaos  observatioos  of  tlit 
will  appear  to  be  cc^tinually  ahifting  their   apparent  motions  of  the  sun,  the  earth,  the 
positions  with  respect  to  the  earth,  and  in  the   planets,  and  the  stan,  and  numeiooi  tnini 
course  of  fifteen  days  will  be  seen  in  the   of  reasoning  respecting  the  pbeDomena  tbef 
very  opposite  quarter  of  the  heavens^  and  in  exhibit,  before  they  are  convinced  (hat  tbs 
other  fifteen  days  will  be  again  in  conjunction   globe  on  which  they  dwell  really  movei  rooid 
with  the  earth;  and  nearly  the  same  appear-  the  earth,  and  that  both  of  then  iDow,iBa 
ances  will  be  observed  in  reference  to  the  certain  period,  around  the  sun.    If  thej  m 
other  planets,  but  the  periodic  times  of  their  endowed  with  no  higher  powen  thao  naD,tf 
conjunctions  with  the  earth  and  oppositions   if  they  are  as  foolish  and  contumacioiiiii  the 
to  it  will  be  somewhat  diflerent,  owing  to  the  great  bulk  of  mankind,  it  will  be  men  diflioh 
diflerence  of  their  velocities  in  their  annual  to  convince  them  of  the  true  syatem  of  tka 
revolutions.  world  than  it  has  been  for  our  astronamtti  te 

The  eelipUM  of  the  iun  which  h^ipen  to  convince  a  certain  portion  of  our  comaesutj 
the  lunarians  will  be  more  striking,  and  total  that  the  earth  turns  round  its  axii^  and  p«- 
darkness  vrill  continue  for  a  much  longer  time  forms  a  revolution  round  the  sub.  Thej  wil 
than  vnth  us.  When  a  total  eclipee  of  die  naturally  think,  as  we-did  Ibrmerly,  that  thflr 
moon  happens  to  us,  there  will  be  a  total  habitation  is  in  a  quiescent  stale  in  the  entn 
eclipae  of  the  aun  to  the  lunarians.  At  that  of  the  univerae,  and  that  all  the  other  iM^tfiMUj 
time  the  dark  side  of  the  earth  is  completely  the  heavens,  except  the  earth,  revolve  aronod 
turned  towards  the  moon,  and  the  sun  will  it;  and  the  singular  phenomena  ^'^.f' 
appear  to  pass  gradually  behind  the  earth  till  globe  exhibila  in  their  aky,  with  its  ^^^^^^^ 
it  entirely  disappears.  The  time  of  the  con-  amct,  its  dinmal  rotation,  and  oeaaam 
tinuance  of  total  darkneu  in  central  eclipses  iMraiion$f  will  puzzle  ^m  not  a  little  n 
will  be  nearly  two  hours;  and,  of  course,  a  attempting  to  find  out  a  proper  expbnation 
total  eclipse  of  the  sun  will  be  a  6r  more  It  will  be  somewhat  difilcult  for  them  to  aa»^ 
Mking  and  impressive  phenomenon  to  the  tain  the  exact  length  of  their  year,  or  the  ttB< 
inhabitants  of  the  moon  than  to  us,  A  com-  of  their  revolution  round  the  son.  '^^^^^ 
plete  darkness  will  ensue  immediately  after  only  two  ways  by  which  we  csneonoeiteth^ 
the  body  of  tiie  sun  is  hidden,  and  tiie  stars  will  be  enabled  to  detemune  Uiit  P^'^ 
and  planets  will  be  as  clearly  seen  as  at  mid-  By  observing  when  either  of  the  polea  ofw 
night.  When  a  partiai  eclipee  of  the  moon  earth  begina  to  be  enlightened  and  the  to^ 
happens  to  us,  all  that  portion  of  the  moon's  pole  to  disappear,  which  ia  always  at  the  tiai 
surface  over  which  the  shadow  of  the  earth  of  our  equinoxes.  2.  Byobservuigtheeooi* 
passes  will  sufler  a  total  eclipee  of  the  sun  of  the  sun  among  the  stars,  and  eodestoo^ 
during  the  period  of  its  continuance.  On  to  ascertain  when  be  retnms  la  the  aaiMi** 
(486) 
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tfB  pMim  m  ivferenoe  to  any  of  these  oite.  telGtes  of  Jupiter, — ^The  sceneiy  of  the  firme- 
Tbefangtfa  of  the  hmar  year  IB  about  the  BBme  ment  as  betield  from  the  satellites  o^tfaw 
m  QQM,  bat  difleNiit  ae  to  the  number  of  da^s,  planet  will  bear  a  certain  analogy  to  what  we 
the  Jonarians  hairing  only  12  7-19  days  in  their  have  now  described  in  relation  to  the  moon* 
Tear,  every  day  and  night  being  as  long  as  29  J  bat  it  will  be  much  more  diversified  and  re- 
ef oon.  On  the  other  hand,  the  lunar  astrono-  splendent    The  most  striking  and  glorious 
awn  will  enjoy  some  advantages  in  making  otject  in  the  firmament  of  ihejlrsi  satelKte  ia 
eefeitial  observationa  which  we  do  not  possess,  the  planet  itself.    The  distance  of  this  satel- 
Those  who  live  on  the  side  next  the  earth  lite  from  the  centre  of  Jupiter  being  only  about 
will  be  enabled  to  detennine  the  kmgUude  of  three  diameters  of  that  body,  it  wUl  appear  in 
places  on  the  lunar  surfiux  with  as  mudi  ease  the  heavens  like  an  immense  globe,  above 
as  we  find  the  laiiiude  of  places  on  our  globe,  thirteen  hundred  times  larger  than  the  appa- 
For  as  the  earth  keeps  constantly  over  one  rent  size  of  our  moon,  and  will  occupy  a  con- 
meridian  of  the  moon  (or  very  neariy  so,)  the  siderable  portion  of  the  celestial  hemisphere, 
east  and  west  distances  of  places  fiom  that  To  those  who  live  in  the  middle  of  the  hemi- 
meridian  may  be  readily  found,  by  taking  the  sphere  of  this  satellite,  opposite  to  Jupiter, 
altitude  of  the  earth  above  the  horizon,  or  its  ibis  vast  globe  will  appear  in  the  zenith,  filling 
distance  from  the  zenith,  on  the  same  principle  a  large  portion  of  the  sky   directly  above 
as  we  obtain  the  latitude  of  a  place  1^  taking  them,  equal  to  19  degrees  of  a  great  circle, 
the  altitude  of  the  pole-star,  or  the  height  of  so  that  nine  or  ten  of  such  bodies  would  reach 
the  equator  above  the  horizon.    The  lunar  firom  one  side  of  the  heavens  to  another, 
astronomers  will  likewise  possess  advantages  To  those  in  other  situations  it  will  appear  at 
superior  to  outb  in  the  purity  of  their  atmo-  different  elevations  above  the  horizon,  accord- 
sphere,  and  the  greater  degree  of  brilliancy  ing  to  their  distances  from  the  central  parts 
with  which  the  heavenly  bodies  wUl  appear ;  of  that  hemisphere.    This  huge  globe,  in  the 
and,  in  paitieular,  they  enjoy  a  nngular  ad-  course  of  twenty-one  hours,  will  exhibit  a 
vantage  above  a  lerre^bial  astronomer  in  the  crescent,  a  half  moon,  a  gibbous  phase,  and  a 
length  of  their  nightSt  which  gives  them  an  full  enlightened  hemisphere,  so  that  its  appear- 
oppoitunity  of  contemplating  the  heavenly  ance  will  be  perpetually  changing.    When  it 
bodies,  particaltrly  Mercury  and  Venus,  and  shines  with  a  full  fiice,  it  will  exhibit  a  most 
traciDg  dieir  motions  and  aspects  for  a  length  glorious  appearance:  it  will  reflect  an  im- 
of  time  vrithoat  intermission.  mense  quantity  of  light  upon  the  satellite, 

8oeh  are  some  of  the  peculiar  phenomena  and  all  the  varieties  on  its  aui&ce  will  be 
of  the  heavens  as  beheld  fiom  the  moon,  beaatifally  perceived.  In  the  daytime  it  will 
However  different  these  phenomena  may  ap-  present  a  cloudy  appearance,  continually 
pear  from  those  which  are  beheld  in  our  ter-  changing  its  form,  and  when  its  dark  side  is 
reeliial  firmanient,  they  are  all  owing  to  the  turned  to  the  satellite  it  will  probably  become 
following  ctrcomstances:  that  the  moon  moves  inviable;  but  itvrill  never  be  altogether  in- 
nmd  the  earth  as  the  more  immediate  centre  visible  beyond  two  or  three  hours  at  a  time, 
of  its  motion ;  that  it  turns  always  the  same  till  its  enlightened  crescent  again  begins  to  ap- 
eide  lo  the  earth,  and,  consequently,  it  moves  pear.  We  find  by  the  telescope  that  the  sur- 
round its  axis  in  the  same  time  in  which  it  fiice  of  Jupiter  is  diverrified  with  a  variety  of 
mvaa  round  the  earth.  '  These  slight  differ-  belts,  which  frequently  change  their  appear- 
enoes  in  the  motions  and  relative  positions  of  ance,  and  sometimes  by  bright  and  dark  spots, 
the  earth  and  moon  are  the  principal  causes  Now  all  the  varieties  on  its  surface,  and  the 
of  all  the  peculiar  aspects  of  the  lunar  firma-  changes  which  may  take  place  in  its  atmo- 
nent  which  we  have  now  described.  And  sphere,  will  be  pretty  distinctly  seen  from  tho 
this  eonaideration  shows  us  how  the  Creator  surfrce  of  this  satellite ;  and  as  Jupiter  turns 
ntty»  by  the  slighest  changes  in  the  positions  round  its  axis  in  the  space  of  less  than  ten 
•nd  arrsngements  of  the  celestial  orbs,  pro-  hours,  every  hour  will  present  a  new  scene 
duce  an  indefinite  variety  of  scenery  through-  upon  its  surface.  This  expansive  and  varie- 
oot  the  universe,  so  that  no  world  or  system  gated  sur&ce  of  Jupiter,  its  diurnal  rotation, 
of  worlds  shall  present  the  same  scenery  and  and  its  rapid  change  of  phases,  will  therefore 
phenomena  as  another.  And  so  far  as  our  form  a  most  wonderful  and  interesting  spec- 
knowledge  and  observation  extends,  this  ap-  tacle  to  the  inhabitants  of  this  satellite. 
pean  to  be  one  of  the  grand  principles  of  the  The  three  other  satellites  vrill  likewise  m- 
tHvine  arrangements  throughout  the  system  crease  the  variety  and  the  lustre  of  its  firma- 
of  Creation,  which  vrill  be  still  more  apparent  ment  The  second  satellite,  in  its  course  round 
from  Ae  sketches  I  am  now  aboot  to  give  of  Jupiter,  vrill  frequently  come  within  160,000 
the  phenomena  presented  from  the  surfaces  of  miles  of  the  first,  which  is  its  nearest  ap- 

UiesBlclUtes connected  vrith  the  other  planets,  proach  to  it;  at  which  time  the  satellite  will 

ne  Seeiury  of  the  JbaoenB  fnam  the  So.  appear  with  a  fiice  nearly  three  thnes  a>  large 
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MonrnMon.    At  othar  tiiiMi  it  will  ba  680^  about  80  timM  thamp^Miat  Klxf  ft«k 

000  niln  diiUnt,  aud  will  appear  more  than  moon.    Bal  each  aleUiM  will  ban  cntdi 

ailBcn  limca  (miliar  than  in  the  former  poai-  other  phenom«na  pttniSar  ts  ittlf,  wlaA  k 

lion.     Al  the  Ume  when  Jupilei  preaenta  il«  would  be  too  tediona  to  daacriba.    Ts  •!  rf 

dark  hemiiphere  lo  Ihe  fint  aalellite,  if  (he  them  the  occultatiooa  of  the  olhar  ~^-'f'r 

■ecood  Blellile  bo  then  at  iu  neanst  dutancs,  bj  Ihe  body  of  Jnpiler ;  Ibair  acbpaei  bjr  M- 

or  in  oppoailion  to  the  aun,  it  will  ^in^  wilh  tnf  into  id  abadow  ;    the  Taiietita  (o  IB 

a  foil  enligblcned  hemitphere  upon  Ihe  firat  aar&ee,  oauaed   b;  ita  diurnal  rHaliiio;  (he 

lalellile.    At  other  time*  it  will   awDme  a  diadowa  of  the  aaWlibw  paan;  likt  dut 

balf  moon,  a  creacant,  or  a  gibboui  phaie  ;  apota  acroM  ill  diak ;  Ibe  Iranota  of  ttu  aUi- 

and   Ihcaa   ptiaaea  will   not  ooly  ba  ra|Hil1y  lila  themaelrea,  like  full  moooa  anmg  in 

dunging,  but  the  apparent  m^nitode  of  th*  orb  of  Jupiter ;  the  diTsiaiAed  phsMniMa  tf 

a*Ie[1ite  will  likewiw  be  rapidl^f  incn»uing  or  eelipaaa,  loine  of  them  ba]q>eninf  wbm  Ai 

diministiiag.     While  at  one  period  it  ■hinei  aalellita  ia  like  a  creaceni  or  half  moeo,  ud 

with  a  lai^e  and  fiiJ-en  listened  bee,  in  the  aome  of  them  when  it  appaara  at  a  AtU  » 

courae  of  two  or  three   of  our  dayi  it  will  Bghlaned  hemiaphere.  and  variaua  otbn  » 

B{ipear  ai  a  atender  ereaI^ent,  and  more  than  cumatancea,  will  aflonl  an  indefinita  lariit; 

twelve  QT  aiitcen  timei  Iraa  in  appaient  dia-  of  celeatial  phanameDS  ;  and  Karcdj  a  aifla 

meter   than   bcfom.    The    third  and  fourth  ^ay  will  paaa  in  which  Bcime  of  tb<«e  pbtao 

aatcllitea  nlQ  eihibtt  phenomena  aomewhat  mena  are  not  obsoned.    The  langlb  i/ th> 

aimllat ;  but  aa  their  dialance  ia  greater  than  da;  is  different  in  each  aatellila.    In  lilt  iia 

that  of  the  Kcond,  their  apparent  magniludea  aateUile,  the  length  at  Ihe  day  ml  niglil  ii 

will  be   ■mailer,  and   the  changea  of  their  'S  houra  27  minulce ;  in  the  aKOod,  S  di^^ 

pfaaaea  will   be   leaa    frequent,  in  propoRion  13  hour*;  in  the  third,  T  dafa,S)  homiiud 

to   the   downeaa   of   their  molioua   and    Ihe  in  the  fourth,  16  daja,  ISJ  hoan.  TtwAnr 

length  of  the  perioda  of  their  teTolDliona.  beavena  will  tberelora  appear  to  DMke  i  nw- 

The  eclipaea  of  Ihe  enn,  which  ao  frequentlj  lotion  round  eacb  latollile  in  ^leae  reqMm 

happen  IU  the  Brat  aaletlita  from  Ihe  inter-  timea.    The  other  aatellilea  will  ilnii^ 

poaitioD   of  the  body  of  Jupiter,  will  form  to  make  a  diurnal  reiolntioa,  bsl  in  fim 

*et7  intereating  and  impreaaiTe  pbenomena.  of  tima  aomewhat  diStretiL    Ilia  nrie^ ' 

Evetj  forty-two  houra  thia  aatellite  auScra  a  motiona,  and  other  phsnomena  lo  «hidi  *• 

aolar  eclii»e  for  the  apace  of  more  than  two  have  now  alluded,  arid  partioalariy  tbriM- 

hours;  and  it  ia  highly  probable  thai  it  ia  lionof  Jupiter  and  Oie  lariatioaofililAMt 

cbii'By  at  luch  timei  (bat  the  atarr?  firmament  will  allbrd  Tatioua  aecarata  miaMUea  if  6m» 

appcara  in  all  ib  aplendour,  and  affiud*  ita  in-  to  all    Ibfl   MelliteiL     Tbe  Mlowiag  ip" 

habitanta  an  opportunity  of  tracing  the  mo-  conlaina  a  rude  of  Actch  of  a  poclioa  af  <k> 

liaai  and   contemplating   Ibe  phenomena  of  Srmatnent  aa  it  will  appear  fnmtonl'i* 

the  diatant  bodiea  of  the  uniteree ;  for  at  other  MIellilea  of  Jtqnlar. 

timea  the  blaze  (tf  reflected  light  from  the  y^  ,l[ 
body  of  Jupiter  and  ftam  the  other  aatollitea 
will,  in  all  probatniity,  prevent  the  greater 
part  of  the  fixed  atara  from  being  diatinetly 
perceived ;  »o  that  tlieae  edipaaa,  inalead  of 
being  an  evil  at  a  cauae  of  aimoyance  to  tiia 
inhaliitnnta,  will  incteaae  their  enjoyment,  will 
add  to  tho  THrielj  of  tlunr  oeleatial  acaneiT, 
and  open  to  them  proapeda  of  the  gnndant 
<rf'  the  atarry  lirmameat  and  Ihe  dialant  !•• 
gioni  of  creation. 

What  has  been  now  ilatad  in  reference  lo 
(he  fint  aatellito  may  also  be  applied  in  gene- 

ntl  to  the  other  three  aalellilea,  with  Ihii  dil^  i 
ference.  Ihat  Jujriter  will  appear  of  a  diflerent 

apparent  magnitude  from  eacb  aetellite;  and  I 
the  motions,  magnitudes,  and  aspects  of  the 

Other  aatellitea  wilt  likewiae  be  aomewhat  dif^        I  . 

terent     In  each  aetellite  tha  great  globe  of  In  Ihta  Sgurg^  luppOM  the  largar  etdt  ■ 

Jupiter,  RHpended  motionleaa  in  tbe  iky,  will  Ihe  lop  to  repreaent  oaa  of  the  ■■''^'^^ 

be  the  moat  conapicuoua  nljoct  in  the  hea-  aeeu  in  the  firmament  of  the  fourtli  M>^ 

*eni.    To  tbe  aeeoruf  aatellile  this  globe  will  and  luppoae  it  appeua  with  a  snrfcn  "f 

appear  about  470  timea  lai^r  than  our  moon  i  the  aiie  of  onr  moon ;  Jupiter  iraaU  m^ 

to  tU  third  180  timaa;  and  In  Iba  /mtCA  (o  be  douUe  tha  aba  ban  rapRaenln. » 


8CENERT  FROM  SATUHITS  SATELLTTEa  157 

man  Hun  fifteen  times  larger  to  repreient  iti  large  arcli  of  liglit  in  the  hearens  on  each  ndi 

ennpizativeiizeaa  viewed  from  the  jffrt/tatel-  of  the  planet,  above  which  will  appear  half 

Ihe.  The  larger  circle  represents  Jupiter  when  the  hemisphere  of  Saturn.  If  the  satellite  torn 

exUbtting  a  giblious  phase  to  the  satellite ;  the  round  its  axis  in  the  same  time  in  which  it 

three  other  figures  are  the  other  satellites  nnder  revolves  round  the  planet,  as  is  probable, 

diAmnt  phases.  .  Satum  and  its  rings  will  appear  stationary  in 

Ceiestial  Scenery  9/  the  SaielKies  of  So-  ihe  heavens,  and  the  planet  will  present  to 

htrtL — What  has  been  stated  above  in  relation  Uie  inhabitants  of  the  satellite  a  variety  of 

to  Jupiter's  satellites  will  apply,  in  part,  to  phases,  such  as  a  half  moon  and  a  crescent^ 

those  of  Satum.    But  the  satellites  of  this  besides  the  variety  of  objects  which  will  ap- 

piaoet  have  likewise  celestial  acenerj  peaiUar  pear  on  the  surface  of  Saturn  during  its  rota- 

to  thenueieee^  and  the  scenes  presented  to  one  tion  on  its  axis.    The  rings  will  likewise 

■atelHte  are,  in  some  respects,  diflerent  from  appear  to  vary  their  aspect  during  every  revo- 

those  presented  to  all  the  rest    One  of  the  lution,  besides  the  variety  of  objects  they  will 

poet  auigntar  phenomena  in  their  firmament  present  during  their  rotation.    At  one  time 

is  the  ^verrified  appearance  of  the  body  of  they  will  exhibit  large  and  broad  Inininous 

Satoni  and  that  of  its  rings,  which  wHl  be  arches ;  at  another  time  they  will  appear  at 

beheld  in  thetr  sky  under  a  great  variety  of  narrow  streaks  of  light ;  and  at  another  they 

•spectfc    To  describe  all  the  variety  of  phe-  will  appear  like  dark  belts  across  the  disk  of 

nomena  peculiar  to  each  satelfite  connected  Satum.    And  as  this  satellite  moves  round 

with  Satnm  would  almost  require  a  separate  the  planet  in  the  course  of  twenty-two  and  a 

treatise,  and  thereibre  I  shall  state  only  two  half  hours,  these  appearances  will  be  changmg 

or  three  prominent  facte  in  relation  to  Hb/ejirei  almost  every  hour.    The  appearances  of  the 

and  seventh,  or  the  innermost  and  outermost  nx  other  satellites,  continually  varying  their 

■itellite&  The  first  satellite,  being  only  80,000  phases,  their  apparent  magnitudes,  and  theii 

miles  distent  from  the  eurface  of  Saturn,  and  relative  aspecte ;  their  positions  in  respect  te 

only  18,000  mile4  from  the  outer  edge  of  the  the  body  of  Satum  and  ite  rings ;  their  occul- 

rings,  the  globe  of  Saturn  and  iU  stupendous  tetions  by  the  interposition  both  of  the  rings 

rings  most  present  a  very  august  and  striking  and  the  planet,  and  the  eclipoes  to  which  th^ 

appearance  in  ite  nocturnal  firmament.    The  are  frequently  subjected,  wUl  produce  a  diver- 

hemispherc  of  Saturn  contains  an  area  more  nty  of  phenomena  and  a  grandeur  unexam- 

tfaan  1300  times  larger  than  that  of  our  moon;  pled  in  the  case  of  any  other  moving  bodies  in 

consequently,  if  the  first  satellite  were  placed  our  system.    The  second  satellite,  when  in 

•t  the  same  distance  firom  Satum  as  our  moon,  opposition,  or  at  ite  nearest  position  to  the 

the  turfaoe  of  that  planet  would  appear,  from  first,  will  be  only  thirty  thousand  miles  dis- 

the  satellite,  1300  times  larger  than  the  moon  tant;  and  although  ite  real  size  is  not  greater 

does  to  us.    But  the  satellite  is  only  120,000  than  our  moon,  it  will  present  a  surface  sixty- 

nnks  from  the  centre  of  Satum,  or  half  the  four  times  larger  than  the  full  moon  does  m 

distance  of  the  moon  from  the  centre  of  the  our  sky.    It  wiQ  appear  in  all  the  phases  of 

earth;  therefbre  Satom  will  vppsar  four  times  the  moon  in  the  course  of  less  than  thirty-sn 

larger,  or  5200  times  greater,  as  seen  from  hours,  and  will  be  continually  changing  ite 

this  aatelUte,  than  the  moon  when  viewed  from  apparent  magnitude,  on  account  of  ite  re- 

the  earth.  The  moon  oocnpies  only  the  1-90^  moving  further  firom  or  nearer  to  the  first 

000  part  of  oor  celestial  bsmisphere,  but  the  satellite.    The    third    satellite*  will   appear 

globe  of  Satnm  will  fill  the  one  eeventeenth  nearly  half  as  large,  as  it  is  only  seventy  thoo- 

yort  of  the  visible  firmament  of  ite  fiiat  satel-  nmd  miles  distant  at  ite  nearest  approach ;  and 

fite ;  and  if  we-  take  the  extent  of  the  rings  will  present  nearly  the  same  varieties  as  the 

into  aooonnt,  they  will  oecnpy  a  space  two  or  other.    All  the  other  satellites  will  appear 

three  times  greater  ;  so  that  the  planet  and  ite  smaller  in  proportion  to  their  distance  from 

rings  win  present  a  most  grand  and  magnifi-  the  orbit  of  the  first ;  but  they  will  all  appear 

cent  (Aject  in  the  camopy  of  heaven,  of  which  much  larger  than  our  moon,  except  the  sevenUi, 

^a  can  fbnn  only  a  ^peiy  &int  conception.    It  or  outermost  satellite,  which  will  appear  con- 

ia  not  likely  that  mote  than  one  half  of  the  siderably  smaller.    Perhaps  the  sixth  satelfite 

globe  of  Satum  will  be  visible  fifom  this  satel«  fit>m  Saturn  will  not  appear  larger  than  onr 

Ute on  account  ofthe interposition  of  the  rings;  moon. 

•nd  as  it  moves  in  an  orbit  which  is  nearly       The  seventh  or  outermost  satellite,  which 

puaU  with  the  |^e  of  the  rings,  the  sur-  is  reckoned  among  the  krgest,  will  have  a 

<*»  of  these  rings  will  be  seen  in  a  very  scenery  in  ite  sky  somewhat  diflerent  item 

obBque  dtndim ,-  hut  stiU  they  wUl  exhiWt  a  that  of  the  first    As  its  orbit  is  roaj«r«ny 

«wy  resplendent  appearance.  When  the  edge  incfined  to  the  rings,  ite  mhabitante  wffl  have 
«f  the  exterior  ring  is  opposite  to  the  satellite,       » ||,„  ii,^  saienues  are  distlngaisbad  s 

"»i  anBi^itened  by  the  sun,  it  will  present  a  u  uu  •rrf«r  c/ iA«n- <!•<•»««• /r*m  ««t«ni. 
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tmai*  amiib  pracpaet  of  Ihcw  linga  and  of    mmm  Eunt  idet  of  Ibe  gmidwT  if  Ai  fa» 

0M  W;  of  Satiun  tlun  Mvcnl  of  tho  olber    meat  u  ■■«■  fiom  aoua  of  llw  nUlila  d 

■Blellitei,  clthou^  tbeie  t^jecU  are  beheld  it    Satuin. 

■  greater  JUtuice,  and,  coiuequentl?,  will  not       No  iJelinHtMNU,  eicept  go  >  tnj  kr|i 

fill  10  Urge  a  portion  of  iu  ak;.    Theii  ip-   Kale,  could  coavej  anj  lolenbla  idea  i'  Ik 

peanncn,  boirever,  will   not  be  dntitute  of    ohjectM  nmr  daaenbed.    Fij.  113  ajliibini 

■^emloui ;  Toi  lliii  ntellitoia  400  time*  tiBarer 

Salum  Umd  we  are,  and  tba  bod;  of  this  "t-  "'• 

planet  will  appear  aiitaen  time*  larger  than 

&e  mooo  to  oe,  and  it*  ringa  will  octun  a 

■paco  proportionablj  more  eipuuive.     rbe 

inaww  of  Saturn  and  ila  ring*,  and  the  vanoni 

chaagea  of  at pect  wbicb  tbej  uama,  will  be 

more  diitiDcU;  perceptible,  thou^  on  b  amaller 

■cala,  than  ^m  aome  of  lbs  inteiior  aalallitee ; 

for  tbe  whole  boJj  of  the  planet,  at  well  m 

the  ring*,  will  in  moat  caaea  appear  full  in 

new.     The  other  ai  aatellitea  will  be  (oen  in 

■U  the  diSerent  pbaaea  and  aapecta  abore  de- 

acribed,  and  Ihej  will  dbidt  appcu  to  rscede 

to  any  great  diatance  from  the  body  of  Saturn ; 

but  will  appear  Gnt  on  one  aide  uid  then  on 

another,  and  aonwtimea  either  above  or  below 

Ihe^aneca.  Mercnij  and  Venn,  appear  t«   n^  ijo.  of  the  firmamenl  MTle«Jfc«.ft. 

aa  in  respect  to  tbe  aon,  and,  conaequently,   .™  ^^      j     rVTr^Q  TI_   i  i  ii.  i,«J. 

lion  ..  m<,.J  Iron,  th.  I<Z^  ^Wui,   "»•?)■"•  ■•  }"  ""«»»■'.'""  Sli 

iho  o.h., Viomii  oMhi.  pu...  will  h..,  >r  '"""aij™";- .  Ti..  ■wf-",i«L' J^ 

Oii  phooomoo.  .iU  b.  .,hil»»d  o„  . -.l.  S  "i!™^  -i.*;?°"'T^S 
liaJdoUil.  i.  rrfiZ.  .«  «!,  .tdlil.  mijh.  S"'  ^  "li"  m  »hol.  «  P.  imH 
prove  tedioua  to  the  seneral  reador.  u-     ,._  ,     -  ,  jak 

L..mO»n,«,oS..«ra™»lnwlaoh       "^I- "»  "I"-""  ll,.to»mlJ* 
ia  aaapaoded  a  globe  five  Ihouaand  tioxB  larger  fig,  []3. 

than  th«  apparent  «»  of  oar  moon ;  1st  ua 
wooeiTe  huiuDana  ardteik  Mill  more  oxpan- 
■*e,  •Qiroonding  fltia  globe;  let  ua  conceive 
mx  moons  of  difiarent  apparent  magnitudea, 
■ome  of  them  eixt;  times  larger  In  apparent 
aiie  ^an  oun;  let  <u  oonceive,  fiirtber,  all 
theee  magnifioenl  bodiea  aometimee  appealing 
in  one  part  of  tbe  heavena  and  aameUmea  in 
another,  changing  tlieii  phase*  and  apparent 
magniUidei  and  diistancea  from  each  other 
«*ery  hour ;  appearing  aoOKtiuies  like  a  larga 
ereacenl,  aometimei  Uke  a  amiU,  aometiiiMa 
ehining  with  a  full  enlightened  face,  and 
aometiDiea  auflering  a  total  edipee ;  aametimea 

hidden  behiod  the  large  body  of  the  j^net,  nvnidl  «r  miliiiiwwt  -f *-"!'*■  Ai  ta  sH  * 
and  aometinMa  craaaing  its  disk  with  a  rapid  considerably  incIiBed  to  the  plaM  of  II*  i*^ 
modon,  like  a  circular  ahadow ;  let  oa  auppoae  the  wb(^  body  of  the  planet  will  fieqMaF 
these  and  many  other  divenified  phenomena  be  Ken  within  the  ringa,  iriiich  will  W*? 
preeonting  themaelvea  with  unceaaing  variety  oiala  vound  it.  The  «»  other  Mtrfl""".™ 
u  lheesna{7  of  heaven,  and  we  shall  have   appear  in  the  viciiiity  of  aatoni  si^  ■'"'^ 
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none  oftiieni  ever  lenxmng  to  may  comifem-  puent  bnlk  of  onr  moon  to  one  SSO 
Ue  dbtMico  from  the  edge  of  the  rings,  and  greater.  The  eame  may  be  affirmed  m  i^ 
nme  of  them  may  occanonally  beaeen  movmg  apeet  to  the  other  mx  aatellitei^  with  tliia  ex- 
B  the  open  apace  between  the  pfamet  and  the  oeption,  that  they  will  appear  of  a  amallar 
rmga.  In  thia  fignre  Saturn  and  the  rings  magnitude,  and  the  periodic  timea  of  their 
jhoQld  be  oonaiderably  larger  in  proportion  to  phaaea and  theehanges  in  apparent  magnitode 
the  moona  than  they  are  here  repreaented.         will  be  difierent 

Cdaiicd  Scenery  a»  viewed  from  ihe'Ri'KBt  Another  object  which  will  dtrendfy  the 
of  Saturn, — Soppoeing  the  rings  to  be  in-  firmament  of  those  who  are  on  one  of  the 
habited,  which  there  is  as  much  reason  to  be-  sidea  of  the  rings  is  the  opposite  portions  of 
here  that  the  planet  itself  ia  a  babitibie  globe,  the  rings  themael^ea.  Theae  will  appear  pn^ 
it  ia  probable  that  there  is  a  greater  diversity  eeeding  from  each  side  of  the  planet  like  large 
of  celeadal  aceneiy  and  of  sublime  objects  pre-  broad  archea  of  light,  each  of  them  somewhat 
sented  to  Tiew  than  any  we  have  yet  described,  leas  than  a  qoadrant,  and  will  fill  a  veiy  large 
There  will  be  at  least  six  varieties  of  celestial  portion  of  the  sky,  ao  that  the  inhabitania  of 
acenery,  acooiding  aa  the  spectator  is  placed  the  aame  world  will  behold  a  portion  of  their 
on  different  parts  of  the  rings.  One  variety  of  own  habitation  forming  a  conspienona  part  of 
acene  will  be  exhibited  from  the  exterior  edge  their  celestial  canopy,  and,  at  fbet  view,  may 
of  the  enter  ring ;  a  second  variety  from  the  imagine  that  it  forms  a  celestial  object  vrilh 
tn/fnor  edge  of  the  inner  ring;  a  third  variety  which  they  have  no  imroediale  connexion, 
from  the  interior  edge  of  the  outer  ring ;  a  Were  they  to  travel  to  the  oppoaite  part  of 
fourth  from  the  exterior  edge  of  the  inner  ring ;  the  ring,  they  wonld  see  the  hahitatiod  they 
a  fifth  from  the  tide^  of  the  rings  enlightened  had  left  suspended  in  the  firmament,  without 
by  the  son ;  and  a  sixth  variety  from  the  op-  being  aware  that  the  apot  which  they  left 
ponte  ndea,  which  are  turned  away  from  thye  forms  a  portion  of  the  phenomenon  they  ba- 
son, and  enjoy,  for  a  time,  only  the  reflected  hold.  Aa  the  rings  revolve  round  the  phinet, 
fight  from  the  satellites.  To  describe  all  these  and  the  planet  revolvea  round  its  axis,  the  dif> 
varietiea  in  a  nunute  detail  would  be  tedious,  lerent  parts  of  the  aarface  of  the  planet  vriU 
and  at  the  aame  time  unsatisfiictory,  without  preaent  a  different  aspect,  and  ila  variety  of 
the  aid  of  diagrams  and  figurea  on  a  very  en-  scenery  will  snccearively  be  preaented  to  (he 
larged  acale,  and  therefore  I  shall  chiefly  con-  view.  The  eclipses  of  the  sun  and  of  the  satel- 
fine  myseff  to  a  general  description  of  one  of  lites,by  the  interposition  of  the  body  of  Saturn 
these  oeleetial  views.  and  of  the  opposite  sides  of  the  rings,  will 

Those  who  live  on  the  rides  of  the  rings  produce  a  variety  of  striking   phenomena, 
^rin  behold  the  one  half  of  the  hemisphere  of  which  will  be  diversified  almoat  every  hour. 
Saturn,  which  will  fill,  perhaps,  the  one  6fUi       From  the  dark  side  of  the  rings,  which  are 
or  the  one  alxth  part  of  their  celestial  hemi-   turned  away  from  the  sun  for  fifteen  years,  a 
cpheie,  while  the  other  portions  of  the  planet   great  variety  of  interesting  phenomena  will 
win  be  hidden  by  the  interposition  of  the  ringa   likewise  be  presented ;  and,  during  this  period, 
ThoM  who  are  near  the  inner  edge  of  the  in-   the  aspect  of  the  firmament  vrill  in  all  probft- 
terioT  ring  are  only  thirty  thousand  miles  from  Mlity  be  roost  vivid  and  striking.    This  por- 
the  surface  of  Saturn,  and  consequently  all  the   tion  of  the  ringa  will  not  be  in  absolute 
vsrieties  upon  its  surface  will  be  distinctly  per-   darkness  during  the  absence  of  the  sun,  fhr 
eeived.    Those  near  the  outer  edge  of  the  ex-   some  of  the  seven  sateltitea  will  always  be 
tericT  ling  are  about  sixty  thousand  miles  di»-   shining  upon  it ;  sometimes  three,  sometimM 
tant  from  the  planet,  which  will  consequently   four,  and  sometimes  all  the  seven,  in  one 
appear  to  them  four  times  less  in  size  than  to  bright  assemblage.    It  is  probable,  .too,  that 
the  former ;  but  being  only  eighteen  thousand   the  planet,  like  a  laig«i  dender  crescent,  wiO 
miles  from  the  6rst  satellite  at  the  time  of  ita   occaaionally  dilTuae  a  mild  splendour ;  and,  in 
eppoflUon  to  Saturn,  that  satellite  will  present   the  occasional  absence  of  these,  the   fixed 
ui  object  more  than  three  hundred  and  fifty   stars  will  display  their  radiance  in  the  heap 
lUMs  lary^r  than  our  moon,  which  will  rapidly   vena,  which  will  be  the  principal  opportunity 
israme  difierent  phases,  and  will  be  continu-   afforded  for  studying  and  contemplating  theae 
tlly  viiying  in  its  apparent  magnitude ;  and   remote  luminariea.    Those  who  are  ^  on  the 
^  its  greatest  distance  beyond  the  oppoaite   outermost  ring  will  behold  the  other  ring,  and 
wie  of  the  rings  it  will  appear  at  least  170   the  opposite   parts  of  their  ovm,  like  vast 
JioHi  lev  than  when  in  the  neareat  point  of  arehes  in  the  heavena;  and  although  only 
ite  oibit;  and  all  the  intermediate  varietiea  of  2800  miles  intervene  between  the  two  rings, 
aMgnitode  and  aspect  will  be  accomplished   that  space  may  be  aa  impaasable  aa  is  ttia 
^^■Ibin  leas  than  two  daya.    So  that  thia  aatel-   apace  which  intervenea  between  us  and  fii* 
^  wiU  be  continually  dianging  ita  apparent  moon. 

■»»  fiom  an  object  two  or  three  timea  the  ^-       If  the  two  ringa  have  a  rotation  round 
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Wibam  to  JUfttwl  pwioJ*  of  tiow,  —  U  matt  BM^nUoani  idvMt  k)  ttt  StuMOHi^  i^fli  A* 

PnImU*^  il  wiU  tiii  k  coDodenble  Tuie^  Eo  othu  fiia  mooos,  in  diflanot  ph»Mii  and  poa> 

th*  KNWijr  »«hthii«ij  by  tha  diflannt  ob^seU  tiooa,  wilt  tern  both  U  illuounste  it*  taAa, 

Rbiob  wHI  NiocnBTalj  appnr  in  tba  eoune   wul  lo  diisni^  (he  Kaiwiy  of  the  hiniiiM 

«f  th*  raUlioa.  Td  ttw  aocond  aielUU  Unnua  wiD  tfrai 

Tba  nnnturnili  iplandid  olgecti  diqal^ad  in   aboot  one  bandied  uid  eichq(  timM  Iujet 

Qw  baaTBU.  h  iMa  bum  thaac  linga,  would   than  lbs  moon  to  ui ;  and  to  Ibe  alba  atftt 

•Sard  ■  puid  and  diveni&ed  Sslil  lor  leie-    Ulea  it  will  present  a  anutller  mtr^ct  in  jr* 

•eopic  obaamliooi,  atupaadng  in  tarielj  and   ponion  to  tbair  diatanee.    Each  aaldlile  wiD 

wMimilj  i^btla**''  ia  dia[itajed  in  ai^  otbar   LaTe  ita  own  pecutiaiil;  of  "**"*>-'  plmii- 

■nana;  bat  alter  wbat  we  baie  alreadir  MUd 

I^  114,  in  the  pcceding  draciiptioiu,  it  woold  be  in- 

aipedknl  lo  enter  kta  deteila.    I  diaU  dK»- 

fan  eoDclude  tbeae  deseriptiooe  with  tlie  fat 

lawing  ramaifca  1 

1.  Id  the  prereding  deecHptiooa,  tbe  ^^ 
rati  magnitudet  of  Jnpilai,  aatom,  md 
Uranua,  as  aeen  &om  tba  aatcllitea,  aod  tb) 
apparent  magnitodea  of  tba  aatelhlea  aa  «m 
from  eecb  other,  an  onlj  af^vaximaliooa  to 
the  truth,  aa  aa  toconTejr  t  genaal  idtaiJ  it 
acenea  displajed  in  their  reipK:ti*e  £nea- 
menu  1  perfect  accuracy  being  of  m  inftrt- 
ancs  in  aucli  deacripliaiia.  2.  Tbe  Tiiielj  c^ 
celeatial  pbenomenB  in  the  finnainenli  i/  Ib(N 
bodiea  ti  much  greater  than  we  ban  da- 
actibed.    Were  we  t<  -         -    .    . 


A^  niilea.  planatarj  qrMem.    S.   Madiineij  weoU  la 

Tba   piBcediu|  figure  (114)  repiueeftta  a  requiaile  in  order  lo  convey  elear  idm  d 

new  of  the  firmameat  from  one  of  tbe  ndea  eome  of  tbe  view*  alluded  to  in  tbe  peodcg 

id  Ibe  ringa,  in  which  ia  aeen  half  of  ibe  deacriptiana,  paiticalar1]>  in   raUIioii  to  tba 

hamiqdtere  of  Satum,  with  a  portion  of  the  rioga  and  aalellitea  of  Saturn,  in  whict  lb 

o^ioaita  aide*  of  ttw  ring*  pnjecting,  aa  il  proportional  diataocca  and  magnitads  </  tba 

ware,  from  each  Mde  of  tbe  planet,  (be  central  reapeeliire  bodiea  weald  nqoiie  lo  be  >ccd- 

KL  being  bidden  bj  tbe  inlerpDaition  of  ita  talelj  repreaenled.    An  inatminaol  ef  catt- 

<f.    From  the  inner  edge  i^  the  interior  aiderabla  iiie  and  oomplicatioa  of  aaeHsKJ 

ling  the  wbole  beioiipheni  at  Satnm  wiD  be  would  be  lequudle  for  eibibiiing  all  Iha  |A»- 

(iiible.     The  twd;  of  Satnm  and  the  ringi  nomena  connected  with  Saturn ;  and  <ne  i' 

llkaald  be  at  leaat  tfranl;  tunea  larger  thui  Ihe  principal  difficnltiea  would  be  to  pndiM 

lure  rqneaentad,  ao  aa  lo  be  preportioaale  to  a  diuinal  rotation  of  tbe  ringa  round  Satini, 

the  apparent  nie  of  the  latellilea.  while  al  tbe  aame  time  they  had  tm>  inunadala 

Celatial  Scenery  from    lAe  SaiclUta  ef  conoexton  with  it,  and  while  Ibeir  ituiaai 

RvtlM. — After  what  we  have  elated  respect-  wu  no  greater  in  proportion  lo  Ibeir  tnadtk 

ing  tba  MtalUlaa  of  Ju^ntar,  it  would  be  need-  than  what  ia  found  in  nature,  which  ia  aitj 

law  lo  enter  into  detail  napecting  the  celestial  about  the  one  three  hundredth  part  «f  lb> 

news  from  Ibe  aalellitea  ofthii  planet,  aa  thej  breadth  of  the  two  rings,  inclnding  ihetoftj 

will  bear  a  ibiluag  analog;  to  Iboae  of  Ibe  ipace  between  them.    4.  The  diTai^  J 

nHKNia  of  Jupiter ;  but  the  firmament  of  each  celeati*'  ..cener;  lo  which  we  lure  anuM  it 

■alaUile  c^  Uranus  wilt  be  more  diieriified  ttian  an  eiidence  of  the  infinite  variefy  wludi  n- 

Ibat  of  anj  of  the  aatallitaa  of  Jupiter,  aa  there  lata  throughout  the  univerae,  and  riiowanl? 

•re  ail  aateUitea  cooueded  with  (bis  planet,  what  apparently  nmple  meana  tina  Tiiirt;  ii 

and  probably  three  or  four  more  which   tie  producnl.     We  are  inua  led  te  ooodllde,  lhal 

hejond  the  reach  of  our  telescopea.     From  it*  among  all  the  eyatemi  and  worida  Js^tntt 

Aral  Hrtellite  ibe  body  of  Uranus  will  appear  throughout  boundteaa  apace,  Ihere  i*  no  nw 

nearly  three  hundred   lioiea  larger  than  flie  department   of   creation    eiacdy  naaaAf 

apparent  aiia  of  the  moon  in  our  aky,  and,  another.     Tfaii  is  [ikewiee  ciemptilled  in  A> 

•Hiaequently,  will  appear  a  very  grand  and  boundleas  Tariety  exhibited  in  oar  world,  in 
(402) 
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Ifcl  Mrfmnl,  Tntufihli,  mil  wimnril  Ungdonw.  tevlion  and  eontemplilioii,  and  wffi  cflMr 

4i  TIm  alteniatiMKt  of  light  and  darknea*  and  mora  tntereadng  and  magntfioent  than  anj 

Ihe  freqaaoft  adipiea  of  the  oelealial  kunuia-  phenomena   conneeted    with    more    dialaat 

DM  which  hapfwn  among  the  bodiea  connected  worlda.    7.  On  all  the  aatellitee,  and  partieB- 

with  Jnpitar,  Saturn,  and  Uranm,  ao  fiur  finom  larly  on  the  rings  of  Satnrn,  it  will  be  more 

being  inoonveniBnceB  and  evila,  may  be  oon*  difficult  to  ascertain  the  true  system  of  the 

■dend  as  Meanngs  and  enjoyments;  finr  it  is  uniTerse  than  in  any  other  point  of  the  solar 

only  or  chiefly  when  their  inhabitants  are  de-  system.    I  have  aheady  aUiided  to  the  diiB- 

prived  of  the  direct  h^t  of  the  sun,  or  its  re-  cii||y  of  detennining  the  tme  system  of  the 

flection  from  the  sateUitea,  that  die  stany  worid  as  observed  from  the  mean :  but  it  wiS 

heavens  will  appear  in  all  their  glory ;  and  as  be  still  more  difficult  in  the  case  of  observen 

the  interval  in  which  they  are  thus  deprived  placed  on  the  rings  or  satellitaa  of  Saturn, 

ef  Kght  is  short,  and  u  it  adds  to  the  variety  The  numerous  bodies  which  are  seen  eveiy 

of  the  calestial  soene,  it  most  be  productive  of  hour  shifting  their  aspects  and  positiona,  the 

pleaaure  and  enjoyment    6.  The  same  pla-  apparent  complication  of  motioDs  wbich  they 

nets  will  be  aeen  in  the  firmaments  of  the  will  exhibit,  their  phases,  eclipses^  and  ra|iid 

aatelliies  as  in  those  of  their  primaries;  but  diminution  of  apparent  size,  combined  wkh 

they  will  be  seldom  visible  on  aocoibnt  of  the  the  apparent  diurnal  revolution  of  the  heavens 

Isrge  portion  of  reflected  lig^t  which  will  be  and  of  all  the  bodies  in  their  firmament,  will 

diffused  tfaroogfaout  their  sky,  except  in  those  require  numerous  snd  accurate  obeeivatians, 

cases  when  their  nocturnal  luminariea  sufler  and  powen  of  intellect  superior  to  those  of 

an  oocoltatioo  or  a  total  ectipse.    The  bodies  man,  ui  order  to  detenmne  with  predmi 

more  immediately  connected  with  their  own  their  place  in  the  solar  system  and  the  tme 

•yston  will  fiNrm  the  chief  objects  of  their  at-  theory  of  the  universe. 


CHAPTER  IX. 

On  Oe  DoeUine  if  aphtraUty  if  World%^wiikan  IllmtraHm  if  mme  if  Ike 

JtrguunentMoy  tMck  ii mutf  be  wtppiritd* 

In  the  preooding  descriptions  of  the  &cts  described.    This  is  rendered  almost  indispei^ 

connected  with  the  bodies  wbich  compose  the  sable  on  account  of  the  size  to  which  the 

pfametaiy  system,  and  of  the  celestial  soenery  present  volume  has  already  swelled, 
displayed  in   their  respective  firmaments^  I 

have  assumed  the  position  that  they  are  all  ' 
peopled  with  intellectual  beings.    This  is  a 

conclusion  to  which  the  mind  is  almost  neees*  SacTiov  L 
suily  led,  when  once  it  admits  the  £M:ts  which 

have  been  ascertained  by  modem  astronomers.  7*he  first  argument  I  shall  adduce  in  sup- 
It  requires,  however,  a  minute  knowledge  of  port  of  the  doctrine  of  a  plurality  of  worlds  i% 
^  whole  scenery  simI  drcumstanoes  con-  that  thtn  art  bodies  in  the  planetary  system 
nected  with  the  pUnetaiy  system  before  this  of  such  UA^ffiTV-oiA  as  to  €ifford  ample  scope 
truth  comes  home  to  the  understanding  with  for  the  abodes  of  myriads  of  inhabitants. 
fiill  conviction.     As  in  the  preceding  pages  I  This  position  has  been  amply  illustreted  in 
have  stated,  with  some  degree  of  n  inuteness^  the  preceding  parts  of  this  volume,  particu* 
the  prominent  &cts  connected  with  all  the  lady  in  chapter  iii    From  the  statements 
bodies  of  the  sMilar  system  (except  comets,)  contained  in  chapter  vL,  it  appeare  that  the 
•0  Ikr  as  they  are  yet  known,  the  way  is  now  whole  planetaiy  bodies,  exclusive  of  the  sun, 
prepsred  for  bringing  forward  a  few  arguments  comprehend  an  area  of  more  than  seventy^ 
finmded  on  theae  fiidts,  which  will  require  less  eight  thousand  millions  of  square  miks, 
extensive  iUustrations  than  if  I  had  attempted  which  is  three  hundred  and  mnety-seven 
to  discnss  this  topic  without  the  previous  do-  times  the  area  of  our  globe ;  so  that  the  wax* 
icriplions.    It  may  be  proper,  however,  to  faces  of  all  the  planets  and  their  aatellites  are 
itate,  that  in  this  volume  I  propose  to  bring  equal,  In  point  of  space,  to  397  worlds  such 
fcrwvd  only  a  few  of  tiiose  aiguments  or  con-  as  ours.    But  as  the  greater  part  of  our  globe 
■derations  by  which  the  poation  announced  is  covered  with  water,  and,  consequently,  is 
above  may  be  corroborated  and  supported,  unfit  for  the  permanent  residence  of  rational 
having  the  diacussion  of  the  remaining  argu-  beings,  and  as  we  have  no  reason  to  believe 
aenu  to  another  volume,  in  which  the  other  that  the  other  planets  have  such  a  proportion 
partioos  of  the  acenery  of  the  heavens  will  be  of  water  on  their  surface,  if  we  compare  the 

^  .                                     C503) 


102  CBLEflmAL  SOENSmr. 


kkbitefali  pftfli  of  111*  Mitfiwitfa  the  extent  mnepttti;  for  dietnftoftlweeidi,iui 
of  Mirftoe  on  the  pUnete,  we  ritell  find  that  ftated,  is  only  about  the  one  fiMur  hundredth 
they  eotttein  one  MoiMoni^  ^oe  Atmd^«tf  iMi^  port  of  the  area  of  all  the  other  ploneti.  Such 
ninety'fioe  time»  the  area  of  all  that  poction  a  conchuRon  can  nerer  be  edmitted  in  rnnnn 
of  oar  globe  which  can  be  inhabited  by  human  tency  with  thoee  perfections  which  both  noto- 
beings.  If  we  take  into  consideratton  the  nl  and  lerealed  religion  attribote  to  the  Jkity, 
aoUd  conUnta  of  these  globes,  we  find  that  If  matter  was  not  created  merely  for  itself  hot 
they  are  more  than  two  tkoumnd  four  kunr  for  the  enjojrment  of  a  saperior  natar^  then 
dred  and  eighty  timea  the  balk  of  our  glfbt ;  it  necessarily  follows,  that  wherever  mtatter 
and  the  number  of  inhabitants  they  woaU  exuta,  that  nobkr  naturet  whether  seonttTe 
contain,  at  the  rate  of  England's  popalation,  or  inteliectnal,  for  whote  take  it  toaa  ereaied, 
u  no  less  than  31,895,000,000,000,  or  nearly  mtis/  Ukewiu  exiat  throughout  some  portioBfl 
iwenty4wo  biiOana,  which  is  more  than  of  its  extent  To  replenish  one  compsrstivdy 
tweaty-aeven  thouaand  timea  the  present  po-  little  i^obe  with  sensitive  and  rational  inhabit- 
polalion  of  our  globe.  In  other  words,  the  ants,  and  to  leave  several  hundreds  emptf, 
extent  of  surfeoe  on  all  the  planets,  their  rings  desolate,  end  useless,  is  the  ))erfeet  reverse  of 
and  satellites,  in  respect  of  space  for  popula-  art  and  contrivance,  and  altogether  inooinptti> 
tion,  is  equivalent  to  87,000  worlds  such  es  Me  with  the  conceptions  we  ought  to  form  of 
onrs  in  its  present  stats.  Him  who  is  « the  only  wise  God,"  and  who 

Now,  can  we  for  a  moment  imagine  that  is  dedared  to  have  displayed  himself  in  dll 
the  vast  extent  of  suifeoe  on  such  magnificent  his  operations,  es  ''wonderful  in  counsel  sod 
globes  is  a  scene  of  barrenness  and  desolation ;  excellent  in  wotking." 
vHiere  eternal  silence  and  solitude  have  pre-  In  accordance  with  tiiis  sentiment,  we  find 
vailed,  and  will  for  ever  prevail ;  where  no  the  inspired  writers,  when  speaking  in  the 
sound  is  heard  throughout  all  their  expansive  name  (Mf  Jehovah,  admitting  the  vahditjr  of 
legions ;  where  nothing  appears  but  intermi-  such  reasoning.  '*  Thus  saith  Jehovah  that 
naUe  deserts,  diversifi«i  with  frightful  pred-  created  the  heavens;  God  himself  that  famed 
pioes  and  gloomy  caverns ;  where  no  vegetable  the  earth  and  made  it:  he  hath  estaUiifaed  it; 
ormineral  beauties  adorn  the  landscape;  where  na  casATiD  it  vot  ihtaik;  hc  roans 
no  trace  of  rational  intelligenoes  is  to  be  found  it  to  bs  ikbabitbd.  I  am  J^ovih,uid 
throughout  all'  their  wastes  and  vrilds ;  and  there  is  none  else."*  Here  it  is  plainly  and 
where  no  thanksgivings,  nor  melody,  nor  grate-  pointedly  declared,  that  to  create  the  earth 
finl  adocations  aswnd  to  the  Ruler  of  the  skies  1  without  the  design  of  its  being  inhabited  wosld 
To  suppose  that  such  is  the  state  of  these  ca-  have  been  a  piece  of  folly  inconsistent  with 
padous  globes  would  exhibit  a  most  gloomy  the  perfections  of  Him  whose  intelligence  and 
and  distorted  view  of  the  character  and  attri-  Wisdom  are  displayed  throughout  all  hb  woria 
butes  of  the  Creator.  It  would  represent  him  To  have  left  it  empty  and  useless  would  have 
es  exerting  his  creating  power  to  no  purpose ;  been  **  to  create  it  in  vain."  It  would  neither 
and  as  acting  in  a  diflerent,  and  even  in  an  have  contributed  to  the  enjoyment  of  intdleo- 

Zmte  ehtaveter,  in  diflerent  parts  of  his  tual  beings,  nor  served  as  a  manilestation  of 
inions ;  es  displaying  wisdom  in  one  part  the  intelligence,  wisdom,  and  beneficence  ef 
of  his  creation,  and  an  opposite  attribute  in  its  Creator.  This  passage  likewise  inttoalea 
another.  For,  so  for  as  we  are  able  to  pene-  that  it  is  the  ultimate  design  of  Jehovah  tha 
timte,  it  appears  demonstrable  that  matter  exists  this  world  shall,  ere  long,  be  fully  peopled 
chiefly,  if  not  aolelyt  for  the  sake  of  sensitive  with  inhsbitants,  and  that  its  forests  and  deio- 
and  intellectual  beings;  either  to  serve  the  late  wastes  shall,  in  future  ages,  be  transformed 
purpose  of  gratifying  the  senses,  or  of  affiird-  into  aoenes  of  besuty  and  fertility,  fitted  for 
ing  a  medium  of  thought  to  the  mental  faculty,  being  the  abodes  of  renovated  moral  agents  at 
or  of  exhibiting  to  the  mind  a  sensible  dispby  that  period  when  **  the  knowledge  of  the  Lord 
of  the  existence  and  perfections  of  the  supreme  shall  cover  the  earth  ;*'  and  this  extensioD  of 
Intelligence.  And  if  it  serve  such  purposes  population  and  of  cultivation  is  evidently  going 
in  this  part  of  the  creation  whidi  we  occupy,  forward  with  rapid  progrees  at  the  present 
reason  says  that  it  must  serve  similar  purposes  time  in  di£krent  quarters  of  the  globe.  In 
in  other  regions  of  the  universe.  How  incon-  connexion  with  this  declaration  respecting  the 
gruous  would  it  be  to  maintain  thst  matter  earth,  it  is  also  dedared,  that  the  same  Al- 
•erves  such  purposes  in  our  terrestrial  sphere,  mighty  Bdng  that  arranged  the  earth  for  the 
and  nowhere  else  throughout  the  range  of  the  purpose  of  replenishing  it  with  inhabitant!, 
planetary  system  1  In  other  words,  Uiat  it  is  Ukewise  **  created  the  heavena"  plainly  inti* 
Qsefiil  to  sensitive  existences  within  the  com-  mating,  that  as  both  the  febrics  were  erected 
peas  of  the  one  four  hundredth  part  of  that  by  the  same  all-wise  and  omnipotent  intelfr 
system,  but  serves  no  useful  or  rational  pur-  gence,  the  same  wisdom  is  displayed  in  both, 

pose  in  the  other  three  hundred  and  ninety-  e  Isalali  xlv  18 
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«d  All  tbe  tune  grand  and  benefloentdeagiu  naaithe  or  rational  beings  to  enjoy  the  «fleda 
aie  aocovpliehed  in  the  globes  which  roll  in  of  it.  It  is,  therefore,  a  mere  eraaion  to  assert 
Ihe  heavens  as  well  as  in  the  constitntion  of  that  the  Divine  gloiy  may  be  manifested  in 
die  earth  in  which  we  dweU.  If  the  one  was  the  eelestial  globes,  although  destitute  of  in- 
cieated  lor  tue,  for  the  enjoyment  of  rational  habitants.  Every  pari  of  the  character  of  God, 
natareSf  and  as  a  theatre  on  which  the  Divine  by  which  he  is  rendered  amiable  and  adoiable 
perfection  might  be  displayed,  so  was  the  in  the  eyes  of  hii  intelligent  ofiqiring,  would 
other.  It  is  added,  '*  I  am  Jehovah,  and  there  be  obscured  and  dirtorted  were  we  for  a  mo- 
is  none  else ;"  implying  that  there  is  a  unity  ment  to  harboqr  sach  a  sentiment  For 
of  principle,  design,  and  operation,  in  all  his  wherein  does  the  Divine  gloiy  consist  1  It 
plans  and  arrangements  throughout  the  uni-  chiefly  consisls  in  the  display  of  infinite  tnw* 
veiae,  however  different  in  the  means  em-  dbm,  rectitude,  holiness,  and  unbounded  bene* 
ployed,  and  however  vaiied  the  eflects  pro-  ficenoe;  and  where  such  attributes  are  not 
duoed  in  diflerent  parts  of  bis  dominions.  manifested  there  cannot  be  said  to  be  a  display 
Some,  however,  may  be  disposed  to  insinn-  of  Divine  glory.  But  such  attributes  eovld 
ate  that  the  Deity  may  have  designs  in  view,  never  be  traced  by  man,  or  by  any  other  order 
in  the  areation  of  matter,  of  which  we  are  of  intelligenoes,  were  the  planetaiy  bodies  and 
altogether  ignorant,  and  that  the  planets  and  the  other  orbs  of  heaven  a  scene  of  eternal 
other  bodies  in  the  heavens  may  duqplay  the  silence,  solitude,  and  waste ;  where  no  per- 
Divine  gloiy  in  someway  or  another,  although  dpient  being  exirted  to  taste  the  goodness  or 
they  be  not  peopled  with  inhabitanUk  It  is  to  adoro  the  prifections  of  its  Creator. 
readily  admitted  that  we  are  ignorant  of  many 

of  the  purpoees  of  the  Deity,  of  the  details  of  ...i—. 
hii  operations  m  the  distant  regions  of  crea- 
tion, and  of  many  of  the  plans  and  movements  Sxctiov  II. 
of  hit  moral  government;  and  that,  through 

an  eternal  lapse  of  ages,  we  shall  always  re-  Argument  II.     There  is  a  ovvvbal  snu- 

main  in  ignorance  of  some  of  the  works  snd  lamtt  among  aU  the  hodieaofihe  Planetary 

ways  of  the  Almighty.    Bnt  there  are  certain  Syetemy  which  tend$  to  prove  that  they  are  m- 

general  principles  and  views  with  which  the  tended  to  eubeerve  the  tame  uUimate  demgne 

D^y  evidently  intends  that  all  his  rational  in  the  arrangemente  of  the  Creator* 

creatures  should  be  acquainted.    It  was  evi-  In  the  elucidation  of  this  argument  it  wOl 

dently  intended  that  the  visible  creation  should  be  requisite  that  a  variety  of  fiicts,  some  of 

odumbrate,  as  it  were,  the  character  of  him  which  have  been  noticed  in  the  preceding 

who  produced  it ;  or  that  it  should  serve  as  a  pages,  should  be  brought  under  review.    We 

minor,  in  which  lus  existence  and  some  of  his  are  not  to  imagine  that  the  planets,  considered 

perfections  might  be  deariy  perceived.    But  if  as  habitable  worids,  are  arranged  exactly  ao- 

the  great  globes  of  the  universe  were  destitute  cording  to  the  model  of  our  terrestrial  habita- 

of  inhabitants,  how  could  the  Divine  gloiy  be  tion ;  for  the  Creator  has  introduced  an  infinite 

diicoverBd  in  their  structure  ?     How  could  a  variety  in  every  department  of  bis  works ;  and 

confused  mass  of  rubbish  and  desolation,  how-  we  know  from  observation  that  there  are  oer- 

ever  vast  and  extensive,  display  the  intelli-  tain  arrangements  connected  vritfa  those  bodies 

gence,  the  wisdom,  and  the  benevolence  of  ita  which  are  very  difierent  from  thoee  which  .are 

Maker  1  It  might  indicate  a  power  surpassing  found  in  connexion  with  our  g^obe.    But  iq 

our  oomprehenoon,  bnt  it  would  display  no  all  worlds  destined  for  the  habitation  of  intel- 

other  perfection  which  tends  to  excite  the  lectual  nature  we  should  expect  to  find  some 

admirtfion,  the  love,  and  the  adoration  of  general  analogy  or  resemblance  in  their  pro* 

ntiooal  beings.    Tet  vre  are  informed  in  the  minent  features,  and  in  those  things  which 

scriptures  that  celestial  intelligences  celebrate  appear  essential  to  the  enjoyment  of  such 

the  perfections  of  Jehovah,  "  because  he  hath  behigs.    Were  we  to  attend  the  dissection  of 

created  all  things,"  and  because  they  perceive  any  animal— a  dog,  for  example— and  per- 

"his  works**  to  be  "obsat-  akb  mabtxl-  ceive  the  heart,  the  stomach,  the  liver,  the 

lous."    They  ascribe  to  him  **  vrisdom,  and  lungs,  the  veins,  arteries,  and  other  paits 

glory,  snd  honour,  and  power,  and  thanks-  essential  to  life  and  enjoyment,  we  could 

giving,'*  from  the  dbplay  of  his  character  scaroely  doubt  that  the  same  organs,  though 

which  they  perceive  in  his  works.    But  how  perhaps  somewhat  modified,  were  likewise  to 

oniU  they  ascribe  to  him  such  perfections,  if  be  found  in  a  cat,  a  bullock,  or  any  other 

the  mightiest  of  his  works  were  a  aoene  of  quadruped,  and  that  they  served  the  same  pur- 

^vrenncsB  and  desolation  1     Wisdom  can  be  poses  in  all  these  animals.    In  like  mannsr« 

■Uributed  only  where  there  appean  to  be  a  when  we  find  on  our  globe  certain  parts  and 

pnportiottating  of  mtane  to  enda  ;  and  good-  arrangements  essentially  requisite  to  iu  bemg 

Mss  can  have  no  place  where  there  are  no  a  habitable  world,  and  when  we  likewise 
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0lM0r?8  wwiilir  coutiEvuioM  connected  witfi  gravilin  or  weighti  of  the  diftnot  phalli* 

9Amr  difllant  giobet,  we  haiRB  ereiy  rea«>n  to  what  proportion,  for  inatance.  the  grvpilalm 

cooehide  that  they  aie  intended  to  aubeerre  in  Jupiter  or  Satam  bears  to  that  of  oar  earth, 

■ndlar  deaigna.  In  aeeordanee  with  this  prin-  and  what  influence  their  attractiTe  power  pro> 

ciple,  I  ahall  new  proceed  to  detail  a  few  dncea  on  their  own  aatellitea,  oo  the  motioo 

conlrivanoea  and  anrangementa  in  the  other  of  eomets,  and  on  the  amaller  and  infefior 

pknetB,  which  oHdentlj  indicate  that  their  planets.    In  consequence  of  this  solidity  tnl 

grand  and  ultimate  design  is  to  affl>rd  enjoy-  attractire  power,  aU  things  connected  with 

ment  to  senalttve  and  intellectual  natures.  their  surfaces  are  preserved  in  mcnntj  and 

1.    AU   ike  planetSt  both    primary  and  prevented  from  flying  off  to  die  distant  Tegiooi 

Moondary,  art  of  a  tpherieai  or  spheroidal  of  space ;  for  it  is  this  power,  ruiaaij  wo^ 

Jlgwrt  simiiai  to  that  aH  the  earth.    I  have  fled  and  directed,  that  preserves  the  materul 

already  shown  (pw  ISS)  that  this  figure  is  the  universe,  and  all  the  orders  of  beings  oonDectod 

most  eapadooa  and  the  best  adapied  to  mo-  with  it,  in  compact  order  and  haraiony,  with- 

tion,  both  annual  and  diurnal,  and  that  tiie  out  the  influence  of  which  aD  things  in  heatea 

greatnet  inconvenienoes  would  be  produced  and  earth  wonid  soon  be  reduced  to  a  onirenii 

were  any  world  eonstmeted  of  an  angular  chaos.    Tn  this  respect,  then,  as  well  as  b  the 

figure.    The  only  deviation  from  this  figure  former,  the  planets  are  fitted  for  the  support 

is  to  be  found  in  the  rings  of  Saturn.    But  of  intelleotnal  beings,  furnished  with  m^oiil 

^Mse  rings  are  not  angnlar  bodies;  for  even  organs. 

the  thin  exterior  edge  of  the  rings  is  supposed,  8.  All  the  planets  have  an  mnud  rmb- 
fi-om  some  minute  observations,  to  be  curved ;  Hon  round  the  sun.  This  revolnrion,  in  ifaf 
and,  if  so,  it  prevents  the  inconveniences  which  case  of  the  earth,  combined  with  the  iodioi* 
would  arise  from  an  angular  construction.  The  tion  of  its  axis  to  the  plane  of  its  ortit*  pro- 
flat  aides  of  the  rings,  too,  appear  to  have  no  duces  the  variety  of  seasons ;  and  ahhoogb  we 
angular  elevations  or  protuberances  more  than  are  not  to  suppose  that  all  the  phneto  have 
what  may  be  supposed  from  a  gently-waving  seasons  similar  to  ours,  or  that  the  bests  of 
•wfooe  such  as  that  of  our  globe ;  and  although  summer  and  the  cold  of  winter  are  experieDoed 
they  are  not  gk^lar  bodies,  they  are  dreubar,  in  other  worlds  (see  [^  65, 56,)  yet  dim  k 
wltfi  thin  edges,  and  are  thus  calculated  for  a  certain  variety  of  scene  proanoed  by  tjyi 
rapid  motion  along  with  the  planet;  and  tiie  revolution  in  all  the  planeta,  partienhriT.'" 
flat  aides,  having  no  angular  projections,  tliose  which  have  their  axes  of  rotation  n* 
appear  perfbctly  adapied  fbr  being  places  of  clined  more  or  less  to  the  plane  of  their  ortita> 
habitation,  vrithout  any  of  those  inconve-  This  rariety  of  scene  will  be  paiticalarij  ai- 
niencee  or  cataatrophes  whic^  might  ensue  perienced  on  Saturn  and  on  thesoHaeeof  i^ 
had  they  approximated  to  a  cuMcal,  pris-  rings ;  for  in  the  course  of  one  half  of  "* 
matic,  or  pentagonal  form.  The  rings,  in  annual  revolution  the  son  will  shine  on  etf* 
Aoit,  approximate  nearer  to  tiie  globular  tain  parts  of  these  bodies,  and  ^''"j^'^iT 
figure  and  its  conveniences  than  any  other  other  half  they  will  be  deprived  of  his  oR^ 
eonatniction  could  have  done,  and  ahowus  influence.  The  annual  rsvolotiaos  ofw 
ttiat,  although  the  Creator  proceeds  in  bis  planets,  therefore,  appear  expedient,  in  oraff 
operations  on  some  grand  general  principles,  to  produce  an  agreeable  ^^"^'^^'^^J^ 
yat  he  is  not  limited  or  conflned  to  one  par^  variety  of  scene,  for  the  purpose  of  gnti^ 
ticQlar  figure  or  construction  in  arranging  the  their  inhabitants,  llie  periods  sf  these  raw- 
oelestial  worids.  The  planets,  then,  being  a^I  lutions,  too,  are  adjusted  with  the  QtmoBt  a* 
«f  a  globular  or  circular  form,  appear  com-  actness.  The  planets  perform  their  ciniin| 
tfotely  adapted  fbr  being  the  abodes  of  firing  without  deviating  m  the  least  from  the  patw 
beings.  pescribed,  and  finish  their  revolotions  exa^ 

3.  The  pknelt  are  wUd  &oifie»  sinular to  hi  the  appointed  time,  so  as  nottovaiyw 

the  earth.    They  are  not  merely  a  congeries  space  of  a  minute  in  tiie  coune  of  centono>> 

of  clouds  and  vapoura  formed  into  a  globular  Now,  were  these  bodies  merely  exteosw 

shape,  but  possessed  of  weight,  solidity,  or  regions  of  uncultivated  deserts,  or  ^^  "|^ 

gravity.    This  is  evident  firom  the  dark  and  placed  in  the  vault  of  heaven  merely  tbata 

well-defined  dhadowa  which  they  throw  on  few  terrestrial  astronomers  might  peep  "t^T 

«lher  bodies,  and  from  the  attractive  influence  occasionally  through  their  glasses,  it  tf  n|V 

Ihey  exert  throughout  the  system.    Their  all  likely  that  so  much  care  ™  ff'"S 

Jigure  is  a  proof  that  they  possess  such  would  have  been  displayed  in  o*'r°^^ 

qualities ;  fbr  their  roundness  proceeds  from  their  orbits  and  adjusting  their  wfo/» 

«n  equal  pi  assure  of  all  their  parte  tending  revolutions.  jy 

towards  the  same  centre.    Nay,  astronomers,       4.  The  planets  perform  a  ^""^JjS^ 

ftj  tile  aid  of  observation  and  mathematical  round  their  axes.    Hiis  ham  been  ■■'^^"'^ 

«alcalationB»  can  tell  what  ne  the  rehUive  m  rafineDoe  to  Tenos,  Man»  Jq["*^»  "" 
(506) 
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Strtnni,  and  we  aay  jasUy  cwichiito,  from  md  daiknen  wbkh  fivquraflj  sornNnid  w, 
inskgy,  that  the  aame  Ib  the  cue  in  zeipect  night  not  nnfireqiientlj  opens  to  view  «  eeeno 
to  all  the  other  planets.  Wherever  spota  of  inoomparahte  apfendour  and  megnifieance; 
have  been  diaoovered  on  the  wuftoe  of  any  a  aoene  which,  were  it  confined  to  one  i|aarter 
^anet,  it  haa  unifonnly  been  fonnd  to  have  a  of  the  globe,  nullionc  of  apedat'^rs  would  be 
diurnal  rotation.  But  when  no  apota  or  pro-  eager  to  travel  thouaanda  oi  milea  in  order  to 
mmencea  have  been  obeerved,  it  is  obvious  behold  it  In  a  clear  and  serene  sky,  night 
that  no  snch  motion,  though  it  really  exist,  unfislds  to  us  the  firmament  beniangjed  with 
can  be  detected.  No  spots  bkve  been  observed  thousands  of  stars,  twinkling  from  regions 
on  the  planet  Mercury,  on  account  of  its  smatt-  immensely  distant,  and  the  planets  revolving 
ncH  and  tta  proximity  to  the  sun ;  nor  on  the  in  their  d&rent  circoitB,  all  apparently  moving 
planet  Uranus,  on  account  of  its  very  great  around  ua  in  silent  grandeur.  When  the  moon 
distance  from  the  earth ;  but  there  cvi  ^  no  appears  amid  the  host  of  stars,  the  seene  is 
doubt  whatever  that  they  have  a  diurnal  mo-  diversified  mid  enlivened.  Poets  and  phtkiao* 
tion  aa  well  as  the  other  planets.  By  this  phen  in  all  ages  have  been  charmed  end  eap« 
motion  every  part  of  their  surface  is  turned  tivated  with  the  mild  radiance  of  a  mooaligfat 
in  sucoessioa  towards  the  sun,  and  the  alter-  scene,  which  portly  unveils  even  the  distant 
nate  changes  of  day  and  night  are  produced.  landscape,  and  throws  a  soft  Instre  and  ao- 
Wero  no  such  modon  existing,  one  half  of  lemnity  both  on  earth  and  sky  altogether 
these  globes  would  be  entirely  uninhabitable,  different  from  their  aspect  under  the  meridian 
lor  the  enJiveniog  nya  of  the  sun  would  never  sun.  But  we  have  already  shown  (chapter 
cheer  its  desolate  regions,  and  the  other  half  viii.)  that  the  splendour  of  the  heavens  during 
might  be  danled  or  parched  with  heat  under  night  in  some  of  the  other  planets  is  fin  more 
the  perpetual  effulgence  of  the  aolar  bedbos.  magnificent  and  diversified  than  what  is  ex- 
Besides,  the  continuance  of  a  perpetual  day,  hibited  in  our  firmament.  The  nocturnal 
and  the  iUumination  of  the  sky  bf  an  unin-  scenes  in  the  heavens  of  Jupiter,  Saturn, 
tetrupted  efflux  of  solar  light,  would  prevent  Uranna,  and  their  rings  and  aatelUtes,  in  point 
the  distant  regiona  of  creation  fium  being  seen  of  sublimity  and  variety,  exceed  every  eon- 
and  contemplated,  so  that  no  body,  except  the  oeption  we  can  now  form  of  celestial  grandeur 
sun  himself,  and  the  planet  on  which  the  and  magnificence ;  and,  therefore,  it  is  highly 
spectator  stood,  would  be  known  to  exist  in  probable,  that  in  those  regions  the  scenes  cf 
the  universe.  But  it  appears  to  have  been  night  vnll  he  lar  more  interesting  and  sublime, 
the  intenticm  of  the  Creator  not  only  to  cheer  and  will  afford  objects  of  contemplation  more 
the  planets  by  the  invigorating  inflnenoe  of  attractive  and  gratifying  than  all  the  splen- 
the  sun,  but  likewise  to  open  to  the  view  of  doura  of  their  noon&y.  In  this  rotation  of 
their  inhabitants  a  prospect  into  the  regions  the  planetary  orbs  there  is  a  striking  display 
of  distant  worlds,  that  they  may  behold  a  djs-  both  of  wisdom  and  goodness,  in  causing  a 
pby  of  his  wisdom  and  omnipotence,  and  of  means  so  apparently  simple  to  be  produeCive 
the  magnificence  of  hia  empire ;  and  this  of  so  rich  a  variety  of  sublime  and  beneficent 
object  has  been  completely  effected  in  every  effects;  and  this  clreumstanoe  of  itself  afibrds 
part  of  the  system  by  impressing  upon  die  a  strong  presumptive  evidence  that  every 
planets  a  motion  of  rotation,  so  that  there  is  globe  in  the  universe  which  has  such  a  rota- 
no  body  within  the  range  of  the  solar  influ-  tion  is  either  a  world  peopled  with  inbabit- 
ence  that  does  not,  at  one  period  or  another,  amts,  or  connected  vnth  a  system  of  habitable 
enjoy  this  advantage.  worlds;  for,  without  such  a  motion,  the  one 

The  idea  of  night  among  the  celestial  bodies  half  at  least,  of  every  globe  would  be  unfit  for 
ought  not  to  be  aasociated  wi&  gloom,  aiui  the  rendence  of  oiganixed  intelligences.  It  is 
daiknesB,  and  deprivation  of  comforts.  In  our  not  improbable  that  most,  if  not  all  the  globes 
world  this  is  frtMfuently  the  case.  A  cloudy  of  the  univene  have  a  diurnal  rotation  im- 
atmosphere,  combuied  with  the  fury  of  raging  pressed  upon  them.  We  find  that  even  the 
winds,  hurricanes,  and  the  appalling  thui^er-  globe  of  the  sun  has  a  motion  of  this  kfaid, 
■tonn,  frequently  renders  our  nights  a  scene  which  it  performs  in  the  course'of  twenty-five 
ofgioom  and  terror,  especially  to  the  benighted  days;  and  the  phenomena  of  variable  stare 
traveller  and  the  mariner  in  the  midst  of  the  have  induced  some  astronomen  to  conclude 
oeean.  Bitt  such  gloomy  and  terrific  scenes  that  their  alternate  Increase  and  diminution  of 
would  never  have  taken  place  had  our  globe  lustre  is  owukg  to  a  motion  of  rotation  around 
and  lis  inhabitanta  remained  in  that  state  of  their  axea. 

order  and  perfodapn  inwhich  they  vrere  origi-  6.  AH  the  planets  and  their  satelhtes  are 
nally  created;  and,  therefore,  we  are  to  con-  cpaque  bodies^  whfoh  derive  tb^r  lustre  fi^em 
■der  sneh  physical  evils  aa  connected  with  the  sun.  That  Venus  and  Mercury  are  opaque 
fhe  movtz/  daU  of  <he  present  inhabitants  of  globes,  which  have  no  light  in  themselves,  is 
Ihe  ovth.    B«t  even  hsie,  amid  te  gfoom  evident  from  thsk  appearing  scmettmea^rilh 
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a  giMioas  phase,  and  at  other  timet  like  a  deaign, namely, to  eemeasthe  abodes  of  Imiig 

eraaoent  or  a  half  moon ;  and  parttcnlarly  from  beings,  and  to  promote  the  enjoyment  of  in- 

their  having  been  seen  moving  across  the  disk  tellectnal  natures. 

ef  the  Sim  like  round  black  spots.   Mars  being  Since  the  planets,  then,  are  all  similar  tc 

a  superior  planet,  can  never  appear  like  a  one  another  in  their  spherical  or  spheroidai 

crescent  or  a  half  moon ;  but  at  the  time  of  figures ;  in  their  being  solid  and  opaque  globes; 

Its  quadrature  with  the  sun  it  assumes  a  gib-  in  their  annual  and  diurnal  revolutions;  and 

oous  phase,  somewhat  approaching  to  that  of  in  being  acted  upon  by  the  same  lavs  of  mo- 

a  half  moon,  which  likewise  prove  that  it  is  tion ;  and  since  these  circumstances  are  aS 

an  opaque  globe.    Jupiter  and  Saturn  must  requisite  to  the  comfort  and  enjoyment  of 

always  appear  round,  on  account  of  their  great  living  beings,  it  is  a  natural  and  reasonable 

distance  from  the  earth;  but  that  Jupiter  is  conclusion  that  their  ultimate  destinatian  it 

opaque  appears  from  the  dark  shadows  of  his  the  same,  and  that  they  are  all  repleniafaed 

MteUites  moving  across  his  disk  when  they  with  inhabitants.    This  earth  on  which  we 

interpose  between  him  and  the  sun ;  and  that  dwell  is  one  of  the  bodies  possessed  of  the 

Saturn  is  likewise  a  dark  body  of  itself  ap-  qualities  and  arrangements  to  which  we  al- 

peara  from  the  shadow  of  the  rings  upon  its  lude ;  and  we  know  that  its  chief  and  nltimala 

disk.    That  the  moon  is  an  opaque  body  has  design  is  to  support  a  multitude  of  aenaitive 

been  already  shown  (p.  112,)  and  it  is  obvious  and  intellectual  beings,  and  to  aflbrd  them 

to  almost  eveiy  observer ;  and  that  the  aatel-  both  physical  and  mental  enjoyment    Had 

lites  of  Jupiter  and  Saturn  are  opaque  appears  not  this  been  iti  principal  destinatian,  we  are 

from  their  eclipses,  and  the  shadows  they  assured,  on  die  authority  of  Divine  re%'eIatioB, 

profect  on  their  respective  planets.    In  this  that  **  it  wotild  have  been  created  m  vdnP 

nspect  both  the  primary  and  the  secondary  We  must  therefore  conclude  that  all  the  other 

planets  are  bodies  analogous  to  die  earth,  globes  in  our  system  were  destined  to  a  smt- 

wluch  is  likewise  opaque,  and  derives  its  light  lar  end,  unless  we  can  suppose  it  to  be  eon- 

either  directly  from  the  sun  or  by  reflection  sistent  with  the  perfections  of  Deity  thatthay 

from  the  moon,  except  the  feeble  rays  which  were  created  for  no  purpose. 
proceed  from  the  stars.    It  forms,  therefore,  a 

presampdve  argument  that  all  theie  bodies  — . 
have  a  similar  desdnation ;   for  we  cannot 

conceive  any  other  globe  so  well  fitted  for  the  Sbcttoit  III. 
habitation  of  radoiud  beings  as  that  which 

is  illuminated  by  light  proceeding  from  another  Aigument  III.  In  the  hodiea  Vfhitk  cm- 
body.  An  inherent  splendour  on  the  surface  ttitute  the  aolar  eyetem^  there  art  snciii 
of  any  globe  would  dazzle  the  eyes  with  its  AmBAToaxairTB  voiikh  indieate  their  avap- 
brilliancy,  and  could  never  produce  such  a  tatioit  to  the  er^oymenta  of  eemitire  ani 
beautiAil  diversity  of  form,  shade,  and  colour-  intelUgent  beings ;  and  whieh  proct  M 
ing  as  appears  on  the  landscapes  of  the  earth,  ihie  waa  the  ultimate  design  of  their  ereatimu 
by  means  of  the  reflections  of  the  solar  rays.  This  argument  is  somewhat  aimilar  letbs 
And,  therefore,  if  the  son  be  inhabited,  it  can  former;  but  it  may  be  considered  separately, 
only  be  its  dark  central  nucleus,  and  not  the  in  order  to  prevent  an  accumulation  of  too 
exterior  surfeoe  of  its  luminous  atmosphere.  many  particulars  under  one  head. 

6.  The  bodies  belonging  to  the  pbnetaiy  I*  The  surfaces  of  the  planes  areditem' 

system  an  all  connected  together  by  one  carni-  fled  with  hiUe  and  valleys^  and  a  varidtf  ef 

nun  principle  or  law,  namely,  the  bw  of  mountain  scenery.    This  is  pardculaiiy  cb- 

gravitation.    They  are  all  subject  to  the  at^  oervable  in  the  moon,  whose  surface  is  diter- 

tnoUve  influence  of  the  great  central  lumi-  sified  with  an  inunense  variety  <^  efevatiaoi 

naiy ;  they  revolve  around  it  in  conformity  to  and  depressions,  though  in  a  form  and  sr- 

the  general  law,  that  the  squares  of  their  peri-  rangement  very  different  from  outs  (see  ppi 

odical  times  are  proportional  to  the  cubes  of  113-116.)    It  cannot  be  &aeertained  oy  diied 

their  distances ;  diey  describe  equal  areas  in  observation  that  there  are  mountains  on  the 

equal  times;  their  orbits  are  elliptical;  thqr  surfaces  of  Jupiter,  Saturn,  or  Uranus,  %7 

an  acted  upon  by  centripetal  and  centrifugal  reason  of  their  great  distances  from  the  earth, 

forces;  and  they  all  produce  an  attractive  But  that  they  are  rough  or  uneven  globes 

influence  on  each  other,  in  proportion  to  their  appears  from  their  refliecting  the  light  to  us 

distances  and  the  quantity  of  matter  they  con-  from  every  part  of  their  surfeoes,  and  from  the 

tain.    Being  thus  assinulated  and  combined  spots  and  difierences  of  shads  and  ooleur 

into  one  hazmonious  system,  the  presumption  which  are  sometimes  distinguishable  on  their 

is,  that,  however  difl&rent  in  point  of  distance,  disks.    For  if  the  surfiMses  of  tlie  planets  wsn 

magnitude,  and  density,  they  are  all  intended  perfecdy  smooth  and  polished,  they  eoold  Mt 

•a  accomplish  the  same  grand  and  beneficent  reflect  the  light  in  every  dinction ;  the  la 
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ieeled  image  of  the  aon  would  be  too  tman  to  flow  immeDM  tracts  of  bud.  Henoa  it  baa 
■tiika  oor  eyes,  and  they  would  conaeqiiently  been  ananged  by  the  wiadom  of  Prondence 
be  innnble.  (See  p.  118.)  IndicatioDs  of  that  mountains  should  exist  over  all  the  globe, 
moontuns,  however,  have  beat  seen  on  some  and  that  every  country  should  enjoy  the  nu- 
of  the  other  planets,  particularly  on  Venus,  merous  benefits  which  such  an  arrangement 
Spots  have  been  obaoved  on  this  planet  on  is  fitted  to  produce. 

d£Seient  occasions,  and  the  boundary  between  As  mountains,  then,  are  part  of  the  arrange- 
ils  dark  and  enlightened  hemisphcore  has  ap>  ments  of  other  globes  inHhe  solar  syBtem,  uA 
peered  jagged  or  uneven,  a  clrar  proof  that  as  they  are  essentially  requisite  in  such  a 
its  sorfooe  is  diversified  with  mountains  and  world  as  ours,  they  may  serve  similar  and 
vales.  One  of  these  mountainsifvas  calculated  even  more  importsnt  purposes  in  other  worlds, 
by  Schroeter  to  be  nearly  eleven,  and  another  In  some  of  the  planets  they  appear  to  be  mora 
twenty-two  miles  in  perpendicubr  elevation ;  elevated  and  of  greater  dimensions  than  on 
and  there  can  be  but  little  doubt  that  such  the  earth.  Although  the  moon  is  much  less 
inequalities  are  to  be  ibund  on  the  suifiices  in  size  than  our  globe^  yet  some  of  its  moun- 
of  all  the  pUnetB  and  their  satellites,  although  tains  are  reckoned  to  be  five  miles  in  perpen* 
they  are  not  distinctly  visible  to  us  on  account  dicnlar  height  Some  of  the  mountains  on 
of  their  distance.  Venus  are  estimated  to  be  four  times  higher 

The  existence  o(mtmniain$  on  the  planets   than  even  this  elevation.    We  may  easily 
is  therefore  a  proo^  or,  at  least,  a  strong  pi^  conceive  what  an  extensive  and  magnificent 
sumplive  evidence,  that  they  are  haUtable  prospect  would  be  presented  firom  the  top  of 
worids ;  for  a  perfectly  smooth  f^be  could  pi^  such  sublime  elevations,  and  what  a  diversity 
sent  no  great  variety  of  objects  or  picturesque  of  objects  would  be  presented  to  the  eye  from 
scenery,  such  as  we  behold  in  our  world,  and  one  point  of  view.    Nor  need  we  imagUM 
would  doubtless  be'  attended  with  many  in-  there  will  be  any  great  difikulty  in  ascending 
ooDvemenoes.    IJie  view  firom  any  point  of  such  lofty  eminences ;  for  the  iRhabitants  6[ 
such  a  globe  would  be  duB  and  monotonous^  sudi  woilds  may  be  furnished  w>th  bodies  dit 
like  the  expanse  of  the  ocean,  or  like  the   forent  from  those  of  the  human  race,  and  en- 
deearts  of  Zahara  m  Arabia.    It  is  the  bean-  dowed  with  locomotive  powers  far  superior  to 
tifnl  variety  of  hills  and  dales,  mountains  and   ours.    If,  Uierefore,  the  planets  were  found  to 
plains,  and  their  diversity  of  shadows  and  be  perfectly  smooth  globes,  without  any  elevi^ 
aspects^  that  render  the  landscapte  of  theearth  tions  or  depressions,  we  should  lose  one  ai^gu* 
interesting  and  delightful  to  the  painter,  the  ment  in  sopportof  (heir  being  designed  for  the 
poet,  the  man  of  taste,  and  the  traveller.  Who  abodes  of  rational  beings;  but  having  the  cfai^ 
would  ever  desire  to  visit  distant  countries^  or  racteristic  now  stated,  when  taken  into  oon- 
cten  distant  worlds,  if  they  consisted  merely   sideration  with  other  arguments,  it  corroboralee 
of  level  plains,  without  any  variety,  of  several  the  idea  of  their  being  habitable  worlds, 
thousands  of  miles  in  extent  1     The  moun-       8.  The  planets^  in  all  pobability,  are  «n» 
tains  add  both  to  the  suUindtyand  the  beauty   vtroned  with  atmoapheret.    It  appears  pret^ 
of  the  surface  of  our  globe ;  and  from  the  sum>  certaitt  that  the  moon  is  surrounded  vrith  su<m 
nits  of  lofty  ranges  the  most  enchanting  prae«   an  appendage  (see  pp.  119-120.)  The  planet 
peets  are  fiiequeatly  enjoyed  of  the  rivers  and  Man  is  admitted  by  all  astronomers  to  be  en* 
nkea,  the  hills  and  vales,  which  diverafy  the  vironed  with  a  pretty  dense  atmosphere,  whidi 
pfadna  below.    But  besides  the  beauty  and  is  the  cause  df  its  ruddy  appearance  (see  p. 
variety  which  the  divernty  of  surfiioe  pro-   61,  68;)  and  indications  of  an  atmosphere 
ducss^  mountains  are  of  eswnttal  use  in  die   have  becm  observed  on  Venus  and  some  of  the 
eeooomy  <tf  our  globe.    They  aflbrd  many  of  other  planete.    To  our  world  an  atmosphere 
the  most  delightftii  and  aalnhiious  plaoea  for  is  a  most  essential  appendage.    Without  its 
the  habitaions  of  man ;  they  anest  the  pro-   agenqr  o^  globe  would  be  unfit  for  being  the 
gveis  of  stormy  vrinds;  they  serve  for  the   reridenoe  of  living  beings  constituted  as  th^ 
nourishment  c^  animals,  and  the  production   now  are ;  and  were  it  detached  from  the  earth, 
of  an  infinite  vaiiety  of  heibs  and  trees;  they   all  the  orders  of  animated  nature,  and  even  the 
aie  the  depositories  of  stone%  metals,  nunerals,   vegetable  tribes  would  soon  cease  to  exisL 
and  foarils  of  every  description,  so  neoesssry   Atmospheres  somewhat   analogous   to  ouia 
fer  the  use  of  man;  and  they  are  the  portions   may  likewise  be  necessary  in  other  worlds, 
of  the  globe  where  fbnntwna  have  tlioir  rise,   But  we  have  no  reason  to  conclude  that  they 
and  whenoe  liven  are  conveyed  to  oiliven   are  exactly  similar  to  ours.    While  our  atmo- 
and  fertiliae  the  plains.  For,  if  the  earth  were   sphere  consists  of  a  compound  of  several 
difvaled  of  ito  mountaina,  and  every  part  of  its  gaseous  substances,  thein  may  be  formed  of  a 
svfaoa  a  dead  level,  there  could  be  no  running   pure  homogeneous  ethereal  fluid,  possessed  of 
atoaaaw  orcoaveyanoe  for  the  waters,  and  they   very  difierent  properties.    While  oun  is  im* 
weuld  either  stagnals  in  kiga  masses  proves  pregnated  vrith   dense  vapoury  and   int«r- 

^  aua,  (606) 
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qpaiMd  witii  Bumennw  dtnU  of  thick  doudi^  tnlmtionpfBf^^mtdhmi,md€alkmr 

Um  atOKMphere  of  some  of  the  other  planets  ell  the  pbneta  end  their  ntailHee.    On  9wmf 

mev  be  free  of  every  heterogeneous  substance,  one  of  then  bodies  the  son  difioses  a  ndk 

and  perfectly  pore  and  transparent.  TMt  t^  anee,  and,  in  order  that  no  portion  of  their 

flective  and  refractive  powers,  and  other  iiuali-  surfiioes  may  be  deprived  of  this  inihieiiri^ 

ties,  may  likewiw  be  different  from  Chose  of  they  eppear  all  to  have  a  motion  roond  their 

the  atoiosphpre  which  surrounds  the  earth,  axes.    lA^ii  is  an  essential  requisite  to  everf 

Henpo  the  folly  of  denying  the  existence  of  world,  and  eo/btirisahnost  equally  indispena^ 

an  atmosphere  around  the  moon  or  any  other  hie.    Without  oolour  we  should  be  unaUe  tn 

planet,  because  a  fixed  star  or  any  other  orb  is  perceive  the  ferms,  proportioiis,  and  aspedt  of 

not  rendered  dim  or  distorted  when  it  ap>  the  objects  wfaith  surround  us ;  we  ccaiM  net 

proaches  its  nfflrp"-    For  if  its  atmospherobe  distinguish  one  ofcjeet  from  another;  ail  tfaa 

either  of  small  dimensions,  or  perfectly  puro  beauties,  varieties,  and  subtimities  of  naloro 

aiMl  transparent,  or  of  a  difoent  refractive  would  be  annihiliited,  and  we  shosild  lemsin 

power  from  ours,  such  a  phsnomenon  caimot  destitnte  of  the   noUest  entertaioments  «f 

be  expected.   We  have  no  mora  reason  to  ex-  vision.    It  is.  oolour  which  enlivens  eseiy 

peet  that  the  atmospheres  of  other  planets  scene  of  natore,  which  adds  a  charm  to  evoy 

should  be  similar  to  ours,  than  that  these  budscape,and  gives  an  air<^  beauty  andnag^. 

bodies  should  be  of  the  same  sixe,  have  the  nifioenee  to  the  spacious  vault  of  heaven.  Now 

same  diversity  of  objects  on  their  surfece,  or  colour  existi  in  the«olai  rays,  without  whieii, 

be  aooompanied  with  the  same  number  of  or  some  rimilar  radiance,  eveiy  obfeet  b  either 

moons.  invisible  or  vrears  a  uniferm  aspect  Onwhal- 

U  is  not  likely  that  our  atmosphero  is  pre*  ever  objects  these  rays  fell,  colour  is  prodneed ; 

ctaely  in  the  same  state  as  at  the.  first  creation,  they  have  the  same  properties  in  every  ported 

Its  invigorating  powen  bad  then  an  influence  the  system  as  on  our  globe,  and,  therefeie^ 

sufficient  to  prolong  human  existence  to  a  must  produce  coloura  nX  var^ms  hues  on  Che 

period  of  a  thousand  yean ;  but,  since  the  objects  connected  with  the  remotest  plansli» 

change  it  underwent  at  the  deluge,  the  period  according  to  the  nature  of  the  substances  vm. 

of  human  life  has  dwindled  down  to  little  more  which  £ey  &1L    Light  and  cokmr,    thin, 

than  **  threescore  yeari  and  ten."  The  present  being  essentia]  to  every  globe  intended  lor  tfM 
constitution  <^our  atmosphere,  therefore,  ought*  habitation  of  living  beings,  abundant  piofiA» 

not  to  be  conaiderad  as  a  moidel  by  which  to  has  been  made  for  dillbsing  their  benign  hn 

judge  of  the  nature  and  properties  of  theatmo*  floence  through  every  part  of  the  planelvf 

spheres  of  other  worlds.    Their  atmospheres  system.    TSLttX  is  likewise  an  agent  wfaicii  a^ 

m^  be  so  pore  and  transparent  as  (o  enable  pean  neceasary  to  every  world ;  and  it  a^ 

their  inhabitants  to  penetrate  mnch  further  doubtless,   distributed    in    due    propurtisne 

into  space  than  we  can  do,  and  to  present  to  throughout  tlie  lysteni,  according  to  the  b^ 

theoi  the  heavenly  bodies  with  more  brilliancy  ture  of  the  subsUnces  of  which  te  planBli 

and  lustre;  and  the  properties  with  which  are  composed,  and  the  constitution  of  their  hi> 

ttiejr  are  endowed  may  be  fitted  to  preserve  habitanUk  But  light,  and  colour,  and  heat  are 

their  corporeal  organs  in  undecaying  vigour,  agencies  which  can  only  have  an  ultimale  i^^ 

and  to  raise  their  spirits  to  the  highest  pitch  spect  to  sensitive  and  tntellectua]  beings ;  nd^ 

of  eoilasy,  similar  to  some  of  the  eflbcts  pro-  therefere,  where  no  such  beingB  exist  or  are 

duced  on  our  frame  by  inhaling  that  gaseons  intended  to  exist,  no  such  provision  woold  be 

fluid  called  the  nitrotu  oxide.    There  is  only  made  by  a  vrise  and  intelligent  agent    8imIi 

one  pUnet  whose  atmosphere  appean  to  par>  care  as  appean  to  have  been  taken  flir  Am 

take  of  the  impurity  and  density  of  that  of  the  communication  of  the  agencies  of  tight,  heal; 

earth,  and  that  is  the  planet  Mara ;  and  several  and  oolour,  would  never  have  been  exeraaed 

other  circumstances  tend  to  show  that  it  beara  for  fhe  eake  of  rocks  and  deserts,  and  soenea 

too  near  a  resemblance  to  our  globe.    In  this  of  sterility  and  desolation.    The  existeBee  of 

respect,  then,  it  gives  indication  of  being  a  light,  with  all  the  endianting  effects  it  pro* 

habitable  world ;  but  several  of  the  other  pla^  duces,  necessarily  supposes  &e  exislenee  of 

nets  may  be  abodes  of  greater  happiness  and  eyes,  in  order  to  enjoy  its  beneficia]  infloenee; 

qrfendour,  although  no  traces  of  such  an  ap-  and,   therefore,  organiaed    beings,   endowed 

pendange  can  be  distinguished  by  our  tele*  with  visual  organs,  must  exist  in  all  tlioae  re^ 

scopes.    And   this  very   circumstance,  that  gions  where  contrivances  have  been  adapted 

their  atmospheres  are  invisible,  should  lead  us  for  its  regukr  and  universal  diflnsion;  o&ei^ 

to  conclude  that  they  are  purer  and  more  vrise  the  univerM  might  have  remained  a  sceaa 

transparent  than  oura,  and  that  the  moral  and  of  eternal  darkness. 

physical  condition  of  their  inhabitanti  is  pro-  4.  The  principal  primaty  planets  are  jitv 

teUy  saperior  to  what  is  enjoyed  upon  earth,  vided  with  aeeondarv  pkmets  or  moona,  t» 

flL  There  is  provision  made  fir  the  di»»  ai&wd  ttwn  light  in  me  ahaimue  of  the  san» 
0M» 
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M  naB  «i  to  aoeonHplHli  cA/a  importent  pui^  M eseniyy  or  bad  thi^  otod  the  deBaty^  of  Iho 

pom.    The  thseewgesk  pUmeti  of  the  sys-  earth,  organized  bejpgs  like  xuan  would  be 

teiii  aie  aoconunodaled  with  no  fewer  than  unahle  to  travenp.  their  suriaGei.  If  thedena^ 

ienmiien  of  those  nocturnal  luminariea,  and  of  Jupiter,  for  example,  were  aa  great  as  that 

probably  with  aeveial  more  which  lie  beyond  of  the  earth,  the  weight  of  bodies  on  its  surface 

the  iCBch  of  our  teleecopea.     Our  earth  has  would  be  eleven  times  greater  than  with  us ; 

one;  and  it  is  not  improbable  that  both  Mars  so  that  a  man  weighing  160  pounds  on  the 

and  Venus  sute  attended  bj  at  least  one  aatel-  earth  would  be  pressed  down  on  the  surface 

lite.    Theao  attemlanU  appear  to  increaae  in  of  Jupiter  with  a  force  equal  to  one  thousand 

nmnfaer  in  proportion  to  the  distance  of  the  seven  hundred  and  sixty  pounds.    But  the 

primaiy  pUnel  from  the  sun.  •  Jupiter  has  gravity  of  bodies  on  the  soHace  of  this  planet 

four  SKUch  attendants;  Saturn  seven ;  tix  hsve  is  only  about  twice  as  great  as  on  the  suriiuia 

been  disoovered  around  Uxanus;  but  the  great  of  the  earth ;  and  Mis  gravitating  power  ia 

difficulty  of  pcreeiving  them,  at  the  immense  dimmuked  by  it»  rapid  rotation  on  its  axis, 

diataaoo  at  which  we  are  placed,  leads  to  the  For  the  oentniiigal  force  which  duninishes  the 

alnMMi  certain  condurioo  that  several  more  weight  of  bodies  is  axty-ax  times  greater  on 

exist  which  have  not  yet  been  detected.  While  Jupiter  than  on  the  earth,  and  will  relieve  the 

these  satellites  revolve  round  their  respective  inhabitants  of  one  eighth  part  of  their  weighs 

planets^  and  difinae  a  mild  radiance  on  their  which  they  would  otherwise  feel  if  there  were 

surliMses  in  the  absence  of  ifie  sun,  they  also  no  rotation ;  so  that  a  body  weighing   128 

serve  the  same  purposes  to  one  another ;  and  pounds  if  the  planet  stood  still,  would  weigh 

their  primaries,  at  the  aame  time,  serve  the  only  112  pounds  at  its  present  rote  of  rotalio% 

pnrpoae  of  large  resplendent  moons  to  every  which  wiU  afibrd  a  sensible  relief  and  diminu* 

one  of  their  satelUlea,  besides  presenting  a  tionof  weight  (seep.75.  Art  Jupt^er.)    The 

divennlied  and  magnificent  scene  in  their  same  may  be  said,  with  some  slight  modifica- 

nootamal  sky.    Mo  satellite  baa  yet  been  dia>  tiona,  in  relation  to  Saturn.    There  must^ 

covered  attending  the  planet  Mercury,  nor  ia  therefore,  have  been  a  demgn^  or  a  wise  and 

it  probable  that  any  Hich  body  exists.    But  prospective  contrivance  in  such  arrangements^. 

We  hawe  already  shown  (pp.  146-148)  that  to  suit  the  exigencies  and  to  promote  the  com* 

Venss  apd  the  earth  serve  the  purposes  of  fort  of  orgamaed  intelligenoea ;  otherwise,  had 

sateiiiles  to  this  planet,  Venus  sometimes  ap>  Jupiter  and  Saturn  been  as  much  denser  thsn 

peering  six  times  ss  iaige,  and  the  earth  two  the  eaith  as  they  are  lighter,  every  body  would 

or  thnee  times  as  large  as  Venus  does  to  us  have  been  tiveteid  to  their  sur&ces  with  a  force 

It  the  period  of  its  greatest  brillianej;  so  that  which  beings  like  man  could  never  have  oveiw 

the  nijhis  of  Mefcnry  are  cheered  with  a  con-  come ;  and  moving  beings  with  surJi  organical 

■denMe  degree  of  illumination.    Hera,  then,  parts  as  those  of  men  would  have  had  to  drag 

wa  peroetve  an  evident  deaign  in  such  anange-  along  with  them  a  weight  of  eight  or  ten  thoiF 

menls,  which  can  have  no  other  ultimate  object  sand  pounds. 

in  view  than  the  comfixt  and  gratification  of  ...^ 

intelligent  beinga    For  a  retinue  of  moons» 

lavolving  axound  their  primaiy  planetaat  legu-  In  the  preceding  statementa  I  have  endea* 

lar  distuices  and  in  fixed  periods  of  time,  voured  to  show  that  there  is  a  general  dmU 

would  ser^Fe  no  usefiil  purpose  in  throwing  a  larity  among  all  the  bodies  of  the  planetary 

&iBt  light  on  immense  desarta,  where  no  aen*  system,  and  that  there  are  special  arrange^ 

riiivs  beinga,  fiimished  with  visual  oigana,  ments  which  indicate  their  adaption  to  Uie 

were  plaoed  to  enjoy  its  benefits ;  nor,  if  this  enjoyment  of  sensitive  aiid  intellectual  beinga 

were  the  ease,  ii  it  aupposable  *h«*  ao  much  Let  us  now  consider  more  particularly  the 

riuU  and  nocnracy  would  have  been  displayed  foree  of  the  argument  derived  fix>m  such  con* 

in  amnging  their  distanoea  and  their  peri-  siderations: 

odkal  revolntkms,  which  is  accomplished  vrith  That  the  Divme  Beuig  has  an  mJ  m  view 

all  the  aocnra^  and  precision  which  are  die*  in  all  his  arrangements,  and  that  this  end  is  in 

plajred  in  the  other  departmenta  of  the  system  complete  correspondence  with  his  in6Dite  wis* 

of  nalore.     *  dom  and  goodness,  and  the  other  perfections 

The  small  damty  of  the  larger  and  more  of  his  nature,  is  a  position  which  every  rationai 

rsnwia  planets,  and  the  diminution  of  the  TheiBt  will  readily  admit.    That  some  of  the 


ftias,  appear -  ^      

bava  a  lespeet  to  sentient  beings.  The  den-  wire  a  position  which  fijw  or  none  will  deny, 
rily  of  Jupiter  is  Httle  more  than  that  of  water,  That  design  may  be  inferred  from  iti  eflects, 
•ad  that  of  Saturn  about  the  density  of  cork,  is  a  principle  which  mankmd  generally  recos^ 
Wcw  tbssa  plaaats  as  dsnaa  as  the  planet  nixe  in  their  invastigationa  of  the  operations 

(611) 
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bodi  of  nstoie  md  of  art.  Tliat  man  would  For  an  eternal  and  omniscient  Being,  ivboN 
joady  be  accoced  of  inaanity  who,  after  in-  wiadom  ia  unnarchable,  and  wfaoae  eye  pew 
specting  the  maehinety  of  a  weU-conatmctod  trates  through  all  the  regions  of  ifflnwuity, 
dock,  and  perceiving  that  it  answered  the  may  have  subordinate  designs  to  socompilA, 
INirpose  of  pointing  out  the  divisions  of  time  whidi  surpaai  the  limited  faculties  of  miiif  or 
bj  hours,  minutes,  and  seconds  with  the  u^  even  of  angels,  to  comprehend.  Bat  to  invei- 
most  accuracy,  should  den^  that  its  various  tigate  and  to  perceive  tome  oi  the  main  and 
partB  were  formed  and  arranged  ibr  the  very  leading  ends  which  were  designed  m  ths 
purpose  which  the  machine  so  exactly  fulfils ;  arrangement  of  certain  parte  of  the  umvene^ 
at  least,  that  the  pointing  out  of  the  hours  and  is  so  fiir  from  being  piesumptuoua  and  tmsl- 
minutes  was  one  of  the  main  and  leading  tainable,  that'  it  would  be  blindnesi  and  fefly 
objects  which  the  artist  had  in  view  in  its  in  a  rational  creature  not  to  discover  thea; 
oenstruclion.  It  is  a  law  of  our  nature  which  particularly  in  such  instances  as  those  towfaiA 
we  cannot  resist,  that  from  the  effect  the  de-  we  have  now  alluded.  For  it  appean  to  bs 
sign  may  be  inferred ;  and  that,  wherever  art  the  intention  of  the  Deity,  in  dupiajing  Ins 
or  contrivance  appears  exactly  adapted  to  ae-  works  to  intdligent  minds,  that  these  woits 
4)omp!ish  a  certain  end,  that  end  was  intended  shall  exhibit  a  manifestation  of  his  attribma^ 
to  be  accomplished*  We  cannot  doubt  for  a  and  particularly  of  his  wisdom,  goodnesi,  od 
moment  of  the  final  cauaea  of  a  variety  of  intelligence ;  and  he  baa  endowed  them  vidi 
objects  and  contrivanoea  which  present  them-  faculties  adequate  to  enable  them  to  perom 
selves  to  view  in  the  world  we  inhabit.  We  some  traces  of  his  footsteps  and  of  the  plan  of 
oannot  err  in  concluding,  for  example,  that  the  his  operations.  But  while  he  permils  in  to 
eara,  legs,  and  wings  of  animals  were  made  perceive  some  of  the  grsnd  lineaments  of  bit 
for  the  purpose  of  hearing,  walking,  and  fiying.  designs,  there  may  be  numberless  minute  and 
On  the  same  principle  we  are  led  to  condode,  subordinate  ends  whidi  lie  beyond  the  iphere 
that  as  animalB  are  formed  with  UHmths,  teeth,  of  our  investigations.  Were  a  peasant  bro^sht 
and  stomachs  to  masticate  and  digest  their  into  the  obsorvatory  of  an  astrononer,  sod 
bod,  so  vegetaUea  and  olher  organised  bodies  shown  an  instrument  calculated  to  pomt  out 
were  formed  for  the  puipoee  of  afibrding  that  the  aun's  place  in  the  ecliptic,  its  deehnstksi 
nourishment  which  tlie  animal  requires.  No  and  right  ascension,  the  day  of  the  monfh,  dee, 
one  will  take  upon  him  to  dmy  that  the  eye  and  particulariy  the  hour  of  the  day,  it  wouU 
was  intended  foir  the  purpose  of  vision.  The  be  presumptuous  in  such  a  peiaon  to  pretend  to 
coats  and  humours  of  which '  it  is  composed,  ascertain  all  the  intentions  of  the  artist,  or  sO 
and  the  musdes  which  move  it  in  every  direo-  the  uses  for  which  such  a  machine  was  eoa- 
tion,  in  their  sixe,  shape,  connexion,  and  po-  stmcted ;  but  when  he  beheld  the  oidinsiy 
sitions,  are  so  admirably  adapted  to  this  end,  marks  of  a  sundial,  and  the  shadow  of  lb> 
and  the  transparency  of  the  oomeo,  and  the  gnomon  accurately  pointing  to  the  how,  be 
humourtj  the  opacity  of  the  utfea^  and  the  could  not  fail  at  once  to  peroeiTe  that  thisms 
semi-opacity  and  concavity  of  the  reiina,  are  one  prindpal  end  which  the  oonlrhwr  had  in 
BO  necessary  to  transmit  and  refract  the  nys  view.  In  like  manner,  while  we  evideotiy 
of  light  in  order  to  distinct  vision,  that  it  ap-  perceive  that  one  prindpal  design  of  the  cns- 
pean  as  evident  it  was  designed  for  this  pur-  tion  of  the  sun  was  to  enhghtsn  Aeeailk  sad 
pose,  as  that  telescopes  were  constructed  to  other  bodies  which  move  around  it,  it  she 
discover  the  colours,  shapes,  and  motions  of  serves  several  subordinate  porpoaea.  It  diredto 
distant  objects.  And  as  the  eye  was  con-  the  course  of  winds,  promotes  evaporation  sad 
■tructed  of  a  number  of  nice  and  delicate  parts  the  growth  of  vegetablea;  it  retains  die  plsnsls 
for  the  purpose  of  visitm,  so  light  was  formed  in  &dr  orbits;  it  kindles  oombnsCibie  siib> 
for  the  purpose  of  acting  upon  it  and  produo*  stances  by  means  of  convex  glasses  and  coo* 
ing  the  intended  effect,  without  the  agency  cave  mirron;  it  enables  us  to  measure  time  by 
(rf which  vision  could  not  be  produced.  The  meana  of  dials;  it  directs  the  geographer  to 
one  is  exactly  adapted  to  the  other ;  for  no  determine  the  elevation  of  the  poto  and  the 
other  substance  but  Ught  can  afiect  the  eye  so  btitude  of  places ;  it  guides  the  navigator  m 
as  to  produce  vision,  and  no  other  organ  of  his  course  throug|h  the  ocean,  and  efcn  its 
aensation  is  susceptible  of  the  impressions  of  edipses  serve  many  useful  purposes,  both  ia 
l^ht,  so  as  to  convey  a  perception  of  any  chronology  and  astronomy ;  and  it  may  serft 
visible  object  In  all  such  cases,  the  adaption  similar  or  very  different  purposes,  with  wkick 
of  one  contrivance  to  another,  and  the  intan-  we  are  unacquainted,  among  the  inhabitffli 
ti(m  of  the  Contnver,  are  quite  apparent  of  other  worlds.  AU  these  purposes,  and  iDsoy 

It  is  true,  indeed,  that  we  cannot  pretend   more  of  which  we  are  ignorant,  may  hsv* 
to  explore  all  the  ends  or  designs  which  God   entered  into  the  designs  of  the  almighty  C» 
may  have  had  in  view  in  tlM  formation  of    ator,  although,  in  the  first  iiMrf^m^^  we  migbt 
any  one  object  or  deportment  of  the  universe,   have  been  unable  to  discover  or  appreciato 
(W2^  "^ 
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A«''dieworiDioftlieLoTd«regnH»''  for  lii»  iflmpmatioB  of  efgiy  ptftjen  oC  fkdt 
m  Ibfy  miMl  **  be  flooght  oat,"  or  diligmiUy  MiftoMi  aiid  diffuang  over  lliem  a  ^nmtf  $$ 
JBfgHignteJ,  in  order  thsfc  we  may  ckuriy  per-  eekwie  1  The  tasvem  to  eoch  ^wemii— 
•am  the  mauUbU  desigiie  of  infinite  wiedom.  woaki,  then,  be,  to  iUamiiiate  an  immn— i 

Let  na  now  apply  thcee  principlea  to  the  number  of  dieaiy  waitea,  and  to  prodnca 

•object  more  immediately  before  oa.    We  daye  and  nighte,  and  a  variety  of  eeaaonay  for 

have  seen  that,  in  the  dutant  bodies  of  av  the  aole  benefit  of  intenninable  doMrt^  or,  at 

^filem,  there  are  special  contrivances  and  most,  of  moontains  of  marble  or  rocka  ef  di^ 

srangemBnta,  all  calcalated  to  promote  the  mends;  to  aflbid  them  li|^t  enongfa  to  aee  to 

eujoyaieot  of  myriada  of  intelligent  agents,  keep  their  oitits,  lest  they  migfat  miss  their 

We  have  presented  bafora  ns  a  most  angost  way  in  the  patUees  spaces  throngh  which 

and  aalonishing  assemblage  of  tuetauf  and  if   they  move!    Fs  such  an  apparatoa  reqniaili 

the  Contriver  of  the  univeme  is  poasssssd  of  for  such  a  purpose!     Would  ikia  be  on  mtd 

wisdom,  these  moat  be  an  md  proportionate  worihaf  ofiwrarm  wisvox  1    Wonid  it  at 

to  the  otiUty  and  grandeur  of  the  means  ell  eoneqiond  with  the  dignity  and  grandew 

psovided.    Arrangements  neariy  similar,  but  of  the  means  employed  !    Weald  it  eompeirt 

mnch  inferior  in  point  of  eitent  and  magnifi-  with  the  boandlcas  inteiligBnee  of  Him  "who 

canoe,  have  been  made  in  relation  to  the  formed  the  earth  by  hie  wisdom,  and  stietcMI 

globe  en  which  we  live.    We  know  the  final  out  the  heavens  by  hia  undenianding  f* 

•ease,  or,  at  least,  one  of  the  principal  deaigna  To  maintain  soch  a  position  wooM  be  to  djla- 

for  which  it  was  created,  namdy,  to  soi^Mxt  tort  the  Divine  character,  and  to  ondermina 

sensitive  and  inteUeGtaal  beings,  and  to  coo-  alt  the  coneeptbna  we  oogfat  to  form  of  the 

tribme   lo  their  enjoyment.     11^  then,  the   Deity,  as  vrise,  amiable,  and  adorable,  and  as 

Creator  acts  on  the  aame  prirndple-— in  other   «  great  in  coonsel  and  mighty  in  opcnralioa/' 

weeds,  if  he  dispiaya  the  same  intelligence    in  If  we  beheld  an  aitiat  exerting  his  whcle 

other  aegionsof  tbeomverseaahedoeainoar   energiea,  and  spending  bis  whole  lifo  in  eo»- 

vortdfipemnat  admit  that  tiiepluietaiy  globes  stroctmg  a  large  complex  machine  which  pre- 

am  fiuiriahed  with  rational  inhabitants.  There   dooed  merely  a  soecessive  revolution  of  whesia 

a  one  eeaential  attribate  whidi  entem  into  aH  and  pinions,  vrithoot  any  osefbl  end  whatsier 

max  ciof  eprkms  of  the  Divine  Being,  namely,  in  view,  however  mnch  we  might  extol  the 

tkaikeufHmeBMdofv^fimU  toiadom.  This  ingemrity  dispbyed  in  some  parts  of  the  ma- 

petfodtioD  of  his  nature  la  diaplayed  in  all  the  chine,  we  could  not  help  viewing  him  as  a 

fneral  arranfements  he  hsia  made  in  this  fix»l  or  a  maniac  in  bestowing  so  much  laboor 

lower  vrarld,  where  we  find  one  part  niosly  and  expense  to  no  purpoee.    For.  it  ie  the 

adapted  to  another,  and  eveiy  thing  eo  b»-  evuf  or  design  intended  which  ieeds  us  to  infiv 

kneed  and  arranged  as  to  promote  ^e  com-  the  wiedom  of  the  aitirt  in  the  means  eai- 

6ft  of  sentient  beuiga.   In  consequence  of  his  pfoyed.   And  shall  we  consider  the  Ai.ib*wisB 

being  possessed  of  this  periection,  he  must  be   ahh  ABoaABis  CRXATom  or  tb*  wiYBnan 

centred,  in  o//  his  operationa  throoghoat  ag  acdng  in  a  rimilar  manner!    The  thought 

the  immenaitv  of  spaoe.  as  proportionating  the   wAnki  ^  impious,  blasphemous,  and  absurd 

neanato  the  end,  and  selecting  the  best  means  ft  is  only  when  we  recognne  the  Almighty  aa 

peariUa  for  the  accomplishment  of  any  design ;  ^pbying  infinite  vrisdom  in  all  his  arrangt- 

for  in  snch  eontrivancea  and  operationa  true  ments  throughout  creation,  and  boundieas 

wisdom  consiti.  beneficence   in   diffosing   bappniess  among 

Bat  BOW  lot  ua  suppoae  fin*  a  momeaA*  that  eountless  tanks  of  btelligent  existence^  that 

the  vast  regions  on  the  sarfooee  of  the  planets  ym  perceive  him  to  be  woirtfay  of  our  admire 

aie  enly  {maaeMs  and  fiightfiil  deserts,  devoid  tion  and  gratitude,  and  of  cor  highest  praisea 

of  inhafaitaBtB ;  toAeram  dbet  the  unadom  of  and  adorations.  We  are,  tiierefore,  irresistibly 

Ae  Creator  appear  on  this  euppoeUion  f   led  to  the  conclusion,  that  the  planets  are  the 

Far  what  purpose  eervee  the  grand  appaiatus   abodee  of  intelligent  beings,  nnoe  every  requi- 

ef  rings  and  moons  for  adorning  their  sky  and   nte  arrangement  has  been  made  for  their  en- 

lefleeting  light  on  their  hcmispheresl     Why    joyment   This  is  a  condnsion  which  is  not 

■re  they  made  to  perfimn  annual  and  diamd   merely  probable,  but  absolutely  certain ;  fiv 

tetoMona,  and  not  fixed  in  the  same  points  the  opposite  opinion  would  rob  the  Deitjr  of 

ef  infinite  spece  1     Why  are  the  brger  and   the  most  distinguishing  attribute  of  bis  nature^ 

Master  planeta  furnished  with  more  moons  by  vtrtually  denying  him  the  perfoction  m 

than  these  which  are  nearer  the  aooroe  of    infinite  wisdom  and  intelfigenoe. 

Igfati    Why  are  their  firmaments  diversified 


with  SB  ouny  splendid  and  magnificent  oh-  fiacxio*  TV. 

iMhi«    Why  is  their  eurfoee  arranged  into  „,     ^                 ^  .v 

■ '-^  and  vales!    Why  has  so  much  Argument  TV.    The  «anefy  of  the 

bsen  displav«d  in  deviring  taieana  vena,  as  viewed  from  Ibe  anrfiues  of  W0 
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hiw»  pluMli  and  tfieir  Mleffitos,  foniM  a  tha  material  anivane  cannot  aMwer  llik  eni^ 

pfaaamplna  proof  that  both  the  planata  and  and  might,  ao&ru  inch  a  daaignbconoeniefli 

Ibair  aoona  an  inhahitail    by  inieikdual  hare  remidnad  for  oTer  ahut  np  in  tboTwc— 

teinga.  of  the  Eternal  Mind,    dnch  aeenea  eonU  nut 

In  the  pracading  chapter  I  haw  deaeribad  have  bean  intended  merelj  for  the  iutiediaB 

9t  aoma  length  the  oeleatial  phenomena  of  the  or  gratification  of  the  inhabitants  of  the  earth. 

phneta,  both  primary  and  aeoondary.    From  For  no  one  of  its  popnlation  haa  yet  bdidd 

4heee  deacriptiona  it  appeaia  that  the  most  them  from  that  point  of  view  in  whirh  tbir 

glorious  and  magnificent  scenes  are  displayed  grandeur  is  displayed,  and  not  one  out  of  a 

In  the  finnament  df  the  remoter  planets,  and  hundred  thoooand  yet  knows  that  sodi  objedi 

particolariy  in  tfaoaeoftheiraateltitea.    Even  exisL  We  are,  therefore,  irresislibly  led  to  fiw 

■the  firmament  of  the  moon  is  more  striking  conclusion  that  intelligent  minds  eiisi  in  the 

•ad  sublime  then  ours.    But  in  the  firmap  regions  of  Jupiter,  Saturn,  and  Unnns,  ibr 

BMnts  of  some  of  the  aatallites  of  Jupiter  and  whose  pleasure  and  gratification  theae  sobfime 

flatum  there  are  celestial  aeenea  peculiariy  scenes  were  created  and  arranged.    Thorn 

grand  and  splendid,  suipaaring  every  thing  minds,  too,  in  all  probability,  are  endoirad 

which  the  imagination  can  well  represent,  with  foculties  superior  in  intellectual  €oagf 

mnd  these  scenes  diversified  almost  every  hour,  and  acumen  to  tlwoe  of  the  inhabitania  of  00 

What  should  we  think  of  a  g^obe  appearing  globe.  For  the  rapidity  and  complexity  of  tte 

in  our  nocturnal  sky  1800  times  larger  than  motions  presented  in  the  finnament  of  soom 

Ilia  apparent  aiie  of  the  moon,  and  eveiy  hour  of  the  satellitea  of  Jupiter  and  Saturn,  the 

aasuming  a  difierent  aspect  1  of  five  or  six  variety  of  objects  exhibited  to  view,  and  the 

bodies  twenty  or  thirty  times  larger  than  our  frequent  and  rapid  changes  of  tbeb  phasM 

moon  appears,  all  in  rapid  motion,  and  con-  and  apparent  magnitudes^  are  such  as  ts 

•tinnally  changing  their  phases  and  their  appa-  require  the  exertion  of  intellectual  Acokias 

-aent  magnitudes!    What  should  we  think  of  more  powerful  and  energetic  tlian  eon  la 

a  globe  filling  the  twentieth  part  of  the  sky,  order  to  determme  the  real  motions  and  poa- 

and  surrounded  with  immense  rings,  in  rapid  tiona  of  the  globiBs  around  them,  and  to  taoeh 

motion,  diffusing  a  radiance  over  the  whole  tain  the  order  of  the  planetary  sjraiem  of 

heavens  1     When  Jupiter  rises  to  his  satel*  which  they  form  a  part    And  it  is  EkewiM 

lites,  and  capecdally  when  Saturn  and  his  probable  that  their  organs  of  vision  are  wan 

rings  rise  to  his  nearest  moons,  a  whole  acute  and  penetrating  than  thoae  of  dbb; 

quarter  of  the  heavens  will  appear  in  one  otherwise  they  will  never  be  able  I0  dMoofter 

Uaie  of  light    At  other  timea,  when  the  sun  either  the  earth.  Mars,  Mercury,  or  Yeno^ 

u  eclipsed,  or  when  the  dark  sides  of  these  and,  conaequendy,  may  auppoae  that  sock 

l^obaa  are  turned  to  the  spectator,  the  storry  bodiea  have  no  existence, 
finnament  will  open  a  new  acene  of  wonders, 

and  planeta  and  comets  be  occasionally  beheld  .^...^ 
in  their  coursea  through  the  distant  regiona 

of  apaca.  Sicnov  V. 

The  sublime  and  magnificent  aeenea  dis- 
played in  those  regions ;  the  diversified  objects  Argument  T,  Tlie  doctrine  of  a  plan% 
presented  to  view ;  the  incessant  changes  in  of  worlds  may  be  argued  from  the  conridoa* 
their  phaaas  and  aspects;  the  rapidity  of  their  tion  that,  in  the  world  we  Inhabit,  twen/fui 
apparent  motions;  and  the  difiicuUy  of  deter-  of  nature  i»  destined  to  the  mtppmi  qf  oa^ 
mining  tbe  real  motiona  and  relative  positiona  moled  beinge. 

of  the  bodies  in  the  firmament,  and  the  true  There  ia,  doubtless,  a  certain  degree  of 

oyatem  of  the  world,  lead  us  to  the  conduaion  pleasure  in  contemplating  the  material  worM, 

that  the  globeo  to  which  we  allude  are  re-  and  surveying  the  various  forms  Into  whick 

planished,  not  merely  vrith  sensitive,  but  with  matter  haa  been  wrought  and  arranged,  parth 

mteikdiuU  beings.    For  such  sublime  and  cularly  in  the  admirable  structure  and  move- 

interesting  soanes   cannot  ailbet  inanimate  mentsofsystemsofbodies  such  as  those  whidi 

matter,  nor  even  mere  sentient  beings  such  as  compose  the  planetary  system.    Bat  there  ii 

axist  in  our  worid ;  and  we  cannot  suppose  something  still  more  interesdng  and  wsod0^ 

that  the  Creator  would  form  such  magnificent  fol  presented  to  the  mind  when  we  eonten* 

amagements  to  be  beheld  and  studied  by  no  plate  the  worids  of  life.    The  material  wiHd 

rational  beinge  capable  of  appreciating  their  is  only,  as  it  were,  the  shell  of  the  univerM* 

grandeur  and  feeling  delight  in  their  ccmtem-  the  mere  eubetraium  of  thought  and  seD» 

plation.  If  creation  was  uitended  as  a  display  tion  ;  living  beings  are  its  InhahitantB,  ftr 

of  the  perfections  and  grandeur  of  the  Divine  whose  sake  alone  matter  is  valuable,  and  Ibr 

B«ng,  there  muat  exist  intelligent  minds  to  whose  enjoyment  it  appears  to  have  been 

whom  such  a  dtspby  is  exhibited;  otharwisa  created.     In  the  organbalion  of  aninslBd 
(AM) 
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in  tlie  rmam  paitt  of  which  they  mutod  to  their  nature,  in  rodie  and  moontidB^ 

iff  compoiiBd,  in  the  adairtation  of  one  part  in  dene  and  cavee  of  the  earth.    The  ngioM 

flr  (Kigan  to  another,  in  their  difibrent  fano-  of  the  air  are  filled  with  winged  creatoree  of 

lione,  and  the  mnltiiarioiia  movementa  of  every  kind,  Irom  the  oetrich  and  the  eagle  to 

vhieh  they  are  auaoeptihle,  without  taking  the  nnmenraa  tribea  of  flying  inaecta  afanoat 

IdIo  coDflideration   the  aoul   that  aniniatee  inviaible  to  the  nnaaaisted  eyo.    The  oeeaa 

them,  there  ia  a  display  of  the  moet  admirdile  teems  with  myriads  of  inhabitants  which  no 

mechanism  and  the  niceat  contrivance,  which  man  can  nnmber,  of  every  ibnn  and  siae,  firom 

is  not  to  be  found  in  earth  or  stonea,  in  rocks  the  mighty  whale  to  the  nnmerous  triben  of 

flf  diamoDda,  or  even  in  the  fignte  of  a  planet  JfedtMos,  of  which  several  thouaands  of  Ml> 

and  its  motion  round  the  son.  Hont  are  contained  in  a  cubical  mile  of  water. 

Hence  we  find  that  the  world  in  which  we  Every  sea,  lake,  and  river  is  peopled  vnth  in* 

life  teema  with  animated  existence.    Man  is  habitants ;  every  mountain  and  marsh,  every 

the  principal  inhabitant,  ibr  whose  use  and  wiUemeas  and  wood,  is  plentifully  stocked 

accommodation,  chiefly,  the  terraqueous  globe  with  birds,  and  beasts,  snd  numerous  species 

was    ibnned    and   airanged.    Had  not  the  of  insects,  all  of  which  find  ample  aocommo- 

Creator  intended  to  place  upon  its  surfroe  dation,  and  every  thing  neoesaary  for  their 

beings  endowed  with  rational  fiiculties,  capa-  comfort  and  subsistence.   In  short,  every  part 

hie  o(enjo]ring  bappineaa  and  recognizing  the  of  matter  appears  to  be  peopled ;  almost  every 

peHeclions  of  its  author,  it  is  not  probable  that  green  leaf  and  every  particle  of  dust  has  its 

It  would  have  been  created.    **  God  made  man  peculiar  inbabitants.    Not  only  are  the  larger 

in  hii  own  image,"  and  "  gave  him  dominion  parts  of  nature  occupied  with  living  beings, 

over  the  fish  of  the  sea,  over  the  fowls  of  the  but  even  the  most  minute  portions  of  matter 

air,  and  over  every  living  thing  that  moveth  teem  with  animated  existence.    Every  plant 

upon  the  earth.**     After  the  light  was  formed,  and  shrub,  and  almost  every  drop  of  water, 

tlie  bed  of  the  ocean  pfepared,  and  the  watera  containa   ita   respective    inhabitanta.    Theb 

aeparated  from  the  dry  land ;  after  luminaries  number,  in  some  instances,  is  so  great,  and 

were  placed  in  the  firmament,  and  plants  and  their  minuteness  so  astonishing,  tibat  thou* 

animals  of  all  kinds  brought  into  existence,  sands  of  them  are  coimected  within  a  space 

the  world  appeared  ao  magnificently  adorned  not  larger  than  a  grain  of  aand.    In  aome 

that  it  might  have  been  thought  perfect  and  small  poob  covered  with  a  greenish  scum,  of 

complete.    But  all  nature  was  yet  destitute  only  a  few  yards  in  extent,  there  are  mora 

of  aentiment  and  gratitude ;  there  were  no  living  creatnrea  than  there  are  human  beings 

beings  capable  of  recogninng  the  Power  that  on  the  surfeoe  of  the  whole  earth, 

farmed  them,  or  of  piaising  the  Author  of  Multitudes  of  animated  bebigs  are  finrnd  in 

their  varied  enjoyments.    The  world  was  atill  aituationa  and  dreumstances  where  we  should 

in  a  state  of  imperfection,  till  an  intelligence  never  have  expected  to  perceive  the  principb 

waa  formed  capable  of  appreciating  the  per*  of  life.    The  juices  of  animals  .and  planta, 

fidions  of  the  Creator,  of  contemplating  his  eormpted   matter,  excrements,  smoke,  dry 

works,  and  of  oflering  to  him  a  tribute  of  wood,  the  bark  and  roots  of  trees,  the  bodies 

gntefiil  adoratioii.    inierefoie  *<God  created  of  other  animals,  and  even  their  entrails,  the 

nan  is  his  own  iiuage,**  as  the  masterpiece  dunghill,  and  the  dirty  puddle,  the  itch,  and 

of  creation,  the  visible  representative  of  hia  other   disorders  which   aie    attended   with 

Maker,  and  the  auboidinate  luler  of  this  lower  blotches  and  pimplea,  and  even  the  hardeat 

worid.  stonea  androcka,  aerve  to  lodge,  and  in  aome 

But  although  thia  globe  vraa  created  chiefly  meaaure  to  fi^ed,  numeroua  tribea  of  living 

far  the  reaidence  of  man,  it  was  not  destined  beings.    The  nuniher  of  such  creatures  ex« 

takhf  for  his  enjoyment    It  is  imposaible  for  ceeds  all  human  calculation  and  conception. 

him  to  occupy  the  v>hok  of  ita  aurfece,  or  of  There  may  be  reckoned  for  more  than  a  hun- 

the  appendagee  with  which  it  is  connected,  dred  thousand  species  of  animated  beings. 

There  are  extensive  maiahea»  impenetrable  many  of  theae  species  containing  individuals 

fareata,  deep  cavema,  and  the  more  elevated  to  the  amount  of  aeveral  hundreda  of  timea 

paita  of  lofty  mountaina,  where  human  feet  the  nnmber  of  the  human  inhabitants  of  our 

have  never  trod.    There  is  a  vast  body  of  globe.    It  is  suppoaed  by  aome  that  the  tre* 

water  which  covers  niom  than  two  thirds  of  mulous  motion  observed  in  the  air  during 

ftis  Bvfeea  of  the  globe,  and  the  greater  part  aummer  may  be  produced  by  milliona  of  in* 

tf  the  atraoapbere  which  suirounds  the  earth,  seete  swarming  in  the  atmosphere;  and  it  baa 

which  men  cannot  occupy  aa   permanent  been  found  that  the  light  which  is  seen  on  the 

ibodea.    Th  these  regions  of  our  world  are  suifeoe  of  the  ocean  during  the  nighto  of  eum- 

Mt  left  dcstiiute  of  inhabitants.    Numeroua  mer  is  owmg  to  sn  iimumerahle  multitude  of 

hibaa  of  anuoaala  range  through  the  uneulti-  small  lumuioua  worms  or  insecto  sporting  Id 

uted  desarts»  aad'fii^  ampl*  acoommodatton  the  waters.    All  the  numbarleaa  species  of 
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uumd»  wfaidi  oziit  on  tfie  dtflmnt  depart-  be  toppoeed  to  be  Ibraied  fiir  the  iiks  of  tm. 

ments  of  our  gfobe  m  likewiie  inflnttely  inferior.    A  ilulftil  artiel  would  never 

direrrifled  in   tiieir  IbiOM,   ofgene,   seneei,  of  designing  that  which  is  of  the  greelM 

nenbers^  fiiciiltiea^  movements,  end  gnKk-  nity,  orwhieh  reqoives  tlie  utmost 

aons  of  ezceUence.    As  Mr.  Addison  iiss  and  the  nicest  mechaniim,  for  the  sake  ef  the 

ebeerved,  **  the  whole  chasm  of  nature,  from  inferior  part  of  his  woifananship.    He  doas 

»  plant  to  a  man,  is  filled  up  with  diven  kinds  not  constrnot  the  wheels  and  pinions  of  an 

of  creatures  rising  one  shove  another  by  such  orreiy  for  the  sake  of  the  handle  by  wtucii 

a  gende  and  easy  ascent,  that  the  little  tran-  they  are  moved,  or  of  the  pedestal  on  wliidi 

eitions  and  deviations  from  one  species  to  the  inemment  stands ;  nor  does  he  eontriv*  a 

anotlier  are  almost  insensible.    This  inters  timepiece  merely  for  the  sake  of  the  slieB  or 

mediato   space  is  so  well   hmdianded   and  case  in  which  it  is  to  be  inclosed.    In  like 

managed,  that  ttteie  is  scares  a  degree  of  manner,  we  cannot  imagine  that  mmt 


perception  which  does  not  appear  in  some  made  for  the  sake  of  the  brutes,  or  the  infenor 
one  part  of  the  world  of  life."  Here  we  have  animals  for  the  sake  of  vegetables,  or  theyesalf 
an  evidence  both  of  the  infinite  wisdom  and  production  of  vegetables  for  the  relief  and  emn- 
inCelligence  of  the  Divine  Being,  and  of  his  fort  of  the  soil  on  which  they  grow.  This 
bomidless  goodneei  in  conferring  existence  wouki  be  to  invert  the  order  of  the  miivienB^ 
and  happinesi  on  such  a  countless  multitnds  and  to  involve  oa  in  the  most  palpaUo  ah- 
af  percipient  beings.  surdity.  The  order  of  things  always  rues  v^ 

Since,  then,  it  appears  that  every  portion  ward^  by  gentle  and  legolar  degrees^  from 
ef  matter  in  our  world  was  intended  for  the  inanimate  matter,  through  all  the  gndalioas 
anpport  and  accommodation  of  animated  be-  of  vegeteble,  animal,  and  immaterial  existapei^ 
inga,  it  would  be  absurd  in  the  h^sM  degree,  till  we  arrive  at  the  £temal  and  Ineoaqank 
and  ineonsistont  with  the  character  of  the  hensihle  Divinity.  Hence  it  appears  thai  che 
Deity  and  his  general  plan  of  operation,  to  earth  must  have  been  formed,  not  for itselCboC 
tepposa  that  the  vast  rrgfons  of  the  ptanetei  for  the  aake  of  the  vegeteble,  sensitive,  end  in* 
eo  exceedingly  more  expansive  than  our  glolie,  iellectaa]  beings  it  supporto ;  and,  by  a  pattftf 
aie  left  destitute  of  inhabitants.  Shall  one  of  reasoning,  the  fdanets,  most  of  whidi  on 
sBaM  planet  be  thus  erswded  with  a  popuUn  much  moie  wpuaoim  and  mora  magnificeiillf 
tlon  of  percipient  beinga  of  all  descriptions,  adorned,  must  hate  been  formed  and  ananged 
and  ahall  regions  four  hundred  times  more  for  the  sake  of  sapetlor  natures, 
expansive  be  left  without  one  living  inhiliife-  "  Exietenoe,"  as  a  certain  writer  las  ob* 
ant  1  Can  tlie  Deity  delight  to  communicate  terved,  '^  is  a  bteaifaig  to  those  beingi  ody 
enjoyment  in  so  many  thousands  of  varied  which  are  endued  with  perception,  and  u,  in 
forma  to  unnumbered  myriads  of  seniitive  ft  manner,  tfarowtt  away  upon  dead  mailer  aa^ 
existences  m  our  terrestrial  spAiere,  and  leave  ftirther  than  as  it  is  subservient  to  beiiigt 
the  noblest. pimiete  of  the  system  vrithout  a  which  are  conseloiia  of  thdr  existence.''  Ae» 
angle  trsos  -of  his  benevolence  t  Can  we  eordfaigly  we  find,  from  the  bodies  which  Ha 
suppose,  for  a  moment,  that  while  his  tmnfom  under  our  observation,  that  matter  is  mif 
shines  so  eonapieuous  in  the  mechanism  of  made  as  thebasis  and  support  of  living  being% 
die  various  tribes  of  aninuds  around  as,  no  mid  tlmt  there  b  little  mme  of  the  one  don 
similar  mailcs  of  intelligenoe  ate  to  be  ftmnd  what  is  neoasmry  for  the  existan<!«  and  ihm 
m  other  regiona  of  tlie  universe  1  Such  eon-  ample  aeoommodatien  of  the  other.  Theearth, 
eharions  can  never  be  admitted,  unlem  we  as  to  amplitude  of  space,  would  oonin  ft 
suppose  thai  infinite  wisdom  and  goodness  hundred  times  the  number  of  animated  bmga 
have  been  exhmuted  in  the  anangemente  itaotnallyaupporte;  and  the  ocean  might  per- 
wfaieh  have  been  made  in  relatkm  to  our  haps  contain  thouaanda  more  than  what  am 
world,  or  that  the  Great  Somoe  of  felicity  is  found  amid  ite  racemes;  but,  in  such  a 
iadifinent  about  the  eemmmfiioatinn  of  hap-  they  would  not  have  free  seope  fortheiri 
pinesi.  raents,  nor  experience  all  the  oomforta  and 

As  for  sa  oar  ehservation  extendi,  it  e^pears  eommodations  they  now  enjoy, 
that  the  material  world  is  useless,  except  in  From  what  bum  beeii  stated,  it  appeafs 
the  relation  it  beare  to  animated  and  intel-  the  Divine  Ooodnem  is  of  ao  communicative  a 
bctaal  lieinga.  Matter  was  evidently  framed  nature  that  it  aeenaa  to  deBgki  in  tonfaiiinf 
for  the  purpose  cS^mndf  and  If  we  could  sup-  existence  and  happinen  on  every  oiderof  pcfw 
pose  that  the  vast  masses  of  matter  in  the  bea-  captive  beinga,  and,  theonsfers,  haa  left  ne  pact 
vena  had  no  reUtion  to  mind,  they  must,  then,  donneeled  with  the  world  hi  vrhidi  we  fiat 
have  been  created  in  vain ;  a  supposition  wilfaout  ite  inhabitanto ;  and  diat  no 
which  would  derogate  from  the  moral  charae*  eapaUe  of  feeling  the  pleasure  of  es 
ter  and  the  perfediona  of  Him  vHio  is  <«the  might  be  omitted  in  the  plan  of  benei 
mkj  wise  Qod."  A  so^etior  natme  cannot  Ibeie  »  an  afawst  infinite  4hmUw  in 
0i«)  ^ 
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and  Older  of  pocipient  milcDoe.    The  prooeM  to  man,  by  a  parity  of  reasoning  we 

aHla  of  seiuutiTe  being   begina  with  those  may  suppose  that  it  still  proceeds  gndnalhr 

CNatuna  which  are  rused  just  above  dead  through  those  beings  that  are  endowed  wiia 

natter.   Commencing  at  the  polypus  and  oer-  superior  fibculties ;  since  there  is  an  immansaly 

tun  species  of  shellfish,  it  ascends  iy  nomerous  greater  space  between  man  and  the  Deity  than 

gradations  till  it  arrives  at  man.    How  &r  it  b^ween  man  and  the  lowest  order  of  sensitife 

may  ascend  beyond  this  point  is  b^ond  the  existence.  And  although  we  were  to  conceive 

finuts  of  our  knowledge  to  determine.    Had  the  scale  of  irUelkdual  existence  abova  man 

anly  one  species  of  animala  been  created,  none  rising  thousands  of  times  higher  Chan  that 

of  the  rest  would  have  enjoyed  the  pieasurss  which  intervenes  between  inanimate  matter 

of  eustence.    But  in  the  existing  state  of  and  the  human  soul,  still  there  would  be  an 

Ihinga,  all  nature  is  ihll  of  enjoyment,  and  that  infinite  distance  between  the  higheat  eBealad 

enjoyment  endleady  divenified,  aooonling  to  intelligence  and  the  Eternal  Mind  which  could 

tfie  rank  and  the  percipient  powera  of  the  di&  never  be  overpassed.    U  is  quite  aocordaut 

ferent  epedes  of  animated  existence.  It  would,  with  all  that  we  know  of  the  porfectioaa  and 

tberefoDe,  be  a  reflection  on  the  goodnen  as  operations  of  the  Deity  to  conclude  that  amh 

well  aa  on  the  wndom  of  the  Divine  Being,  a  progression  of  intellectual  beings   esiBls 

were  we  to  suppose  that  no  traces  of  Divizw  ihrou^iout  the  universe ;  and,  thmibra,  we 

beneficence  were  to  be  found  amid  the  ex-  have  reason  to  believe  that  in  some  of  the  pla- 

panstve  regions  of  the  planetary  globes.    It  note  of  our  ^stem  there  are  intellectual  na- 

would  form  a  perfect  eon/nu^  to  the  operations  tures  far  superior,  in  point  of  mental  vigour 

of  Infinite  Benev<dence,  aa  displayed  in  our  and  capacity,  to  the  brighteat  geniuaea  that 

temsstrial  system,  a^  would  almost  lead  nn  bavaever  appeared  upon  earth;  and  in  other 

to  oondttde  that  the  same  Ahnigh^  Agent  systems  of  creation  the  scale  of  sptritnal  pi9- 

did  not  preside  in  both  these  departmente  of  gression   may  be  indefinitely  extended  fiu 

the  universe.    But  we  may  rest  assured  that  beyond  the  Umite  to  which  human  imTigina- 

the  Deity  always  aote  in  harmony  with  haa  tion  can  penetrate.    In  the  contemplatian  ^ 

character  throughout  eveiy  part  of  hia  do-  such  scenes  of  percipient  and  inteUigant  ok* 

miniona ;  and,  therefore,  we  may  confidently  latenoe.  we  perceive  no  boundaries  to  ^ 

candnde  that  countless  muhitndaa  of  asnsitive  prospect;  the  mind  is  overwhelmed  amid  the 

and  intellectual  beings^  fiur  more  numerous  immensity  of  being,  and  feels  itself  unable  to 

and  diversified  than  on  earth,  people  the  pith  gmap  the  plans  of  Eternal  Wisdom,  and  the 

netary  regions.  innumeraUe  gradations  of  intelligwncs  aii8i« 

From  what  haa  been  ateted  on  this  subyeet,  which  the  moral  government  of  the  Dnit|  es* 

we  may  likevrise  conclude  with  eartainty  that  tends;  and,  thetefaie,  we  may  justly  conchidB 

fits  planetary  worlds  are  not  peopled  merely  wondera  of  power,  wisdom,  and  baneveJsnea 

with  animal  existences,  but  also  mthratiamil  atill  remain  Sat  the  admiration  of  mfaji^i>i^ 

mtdmUUeetuai naiureB.    Fortheacanesdia-  beiuga,  which  the  soenes  of  etanitlyaloiiaoan 

played  in  moat  of  the  planeto  cannot  be  appsfr*  disclose. 

dated  by  mere  sensitive  beings  nor  are  they       Intellectual  beinga  may  likewise  be  dis- 

fslfulaffd   to  afiG>rd  them  any  gratiiieatiofL  tinguished  into  those  which  are  linked  to 

Besides,  if  it  be  one  great  design  of  the  Ore*  mortal,  and  those  which  are  connected  with 

•tor  to  manliest  the  gloiy  of  his  peifectiaDs  to  mmortof  bodies.    In  thepieasnt  statoofour 

other  beinga,  n<me  but  thooe  who  are  fur-  terrestrial   syjsteus   immoital   bodiea   aannol 

Mbad  with  rational  fecuhiea  nre  capable  of  exist.    Had  taamortality  been  intended  fer 

laeogttixing  his  attributea  aa  diiplayed  in  hia  man  on  eartfi.  Infinite  Wisdom  would  hann 

worite,  and  of  -oaring  to  him  a  tribute  of  adopted  another  plan ;  ibr  the  consl.itntien  ef 

tfaanka^ving   and  adoration.    Such   inteUi-  the  earth,  the  atmosphere,  and  the  watan^  ia 

genoea,  we  Save  eveiy  zeaaon  to  believe,  may  not  adapted  to  the  8opp<»t  and  praaarvation  at 

hi  surpaaa  the  human  laoa  in  their  inteL  immortal  beings  ;*  that  is,  of  those  intelligsnoaa 

lectual  powera  and  capadtiea.    There  ia  an  which  inhabit  a  ajstem  of  corpoceal  organisn^ 

inflnito  gap  between  man  mid  the  Deity,  and  tion.  From  the  redprocal  aotmn  of  aolida  and 

wehave  no  leaaon  to  beUeve  Ihatit  ia  entirsly  fluids,  of  earth,  air,  and  vraler,  Ufe  Monhat 

unooGupied.    There  ia  a  aegnlar  gradafion  and  this  very  action  contiimed,  aocording  to 

from   inanimato  matter  and  vagetaAive  life  the  lasra  which  now  operate,  is  the  natuni 

Ihroui^  all  the  varieties  of  animal  exiatenee  eause  cidudk^ot  the  diasolufion  of  theceipe- 

till  we  arrive  at  man.    But  we  have  no  laa-  lealqrstam.    But  in  other  worlda  a  ajrstem  of 

sen  to  believe  thai  the  ascending  acafe  teraii*  means  may  be  adapted  for  pteaerving  in  m^ 

■atea  at  the  point  of  the  human  feculties,  un-  petual  activity,  and  to  an  indefinite  duialion, 

bmwe  anppoae  that  the  aoulof  man  k  the  the  functions  of  the  corporeal  madime  wfaioh 

■oat  perfect  intoUigenca  next  to  the  Divinity,  ia  animated  by  the  intellectu^  piineipla;  aa 

If  tim  aealeoC  being  risaa  tar  Nch  angular  would  probably  have  happened  m  the  csoe  o< 
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iDui,had  he  retained  hb  original  mofil  parity  viewed  in  all  their  hearing!,  and  in  eofmexioa 
and  hia  allegiance  to  his  Maker.    Intelligent  with  the  wiadom  and  henevolenoe  of  the  Di- 
beinga  may  likewiae  exiat  which  are  deatined  Tine  Being,  may  be  ooniidered  ai  amonntiug 
to  paea  from  one  itate  of  corporeal  organiza^  to  moral  demonatrationa  that  the  planeti  tnd 
tion  to  another,  in  a  long  aeriea  of  changea,  their  satellitea,  ta  well  aa  other  depvtmeoti 
advancing  fix>m  one  degree  of  corporeal  per-  of  the  univerae,  are  the  abodes  of  semitiTe  lod 
frction  to  another,  till  their  oiganical  Tehidea  intelligent  natarea.    Theae,  however,  we  not 
become  aa  pure  and  refined  aa  light,  and  ana-  all  the  conaideratioaa  or  argumentt  which 
eeptible  of  the  same  degree  of  rapid  motion,  might  be  brought  forward  in  proof  of  (hit 
The  butterfly  ia  first  an  egg,  then  a  worm,  poeition.    Many  others,  founded  on  a  coo* 
afterward  it  becomes  a  chrysalis,  and  it  is  not  sideration  of  the  nature  and  relations  of  thingi, 
before  it  has  burst  its  confinement,  that  it  and  the  attributes  of  the  Divinitj,  ind  pl^ 
wings  its  flight,  in  gaudy  colours,  through  the  ticttlarly  aome  pdwerfnl   arguments  derived 
air.    Man  is  destined  to  burst  his  mortal  coil,  from  the  recorda  of  Revelation,  might  htn 
to  enter  a  new  vehicle,  and  at  last  to  receive  been  stated  and  particuloriy  illustntad.   Bat 
a  body  **  incorruptible,  powerfiil,  glorioua,  and  I  shall  leave  the  fiirther  consideratioo  of  tfak 
immortal."    Varietiea  analogoua  to  theae  may  topic  to  another  volume,  in  which  we  ihil 
exist  throughout  other  regions  of  the  universe,  take  a  survey  of  the  scenery  of  the  stany 
If  there  are  not  in  nature  two  leaves  precisely  firmament,  and  of  other  objects  connected  with 
alike,  or  two  trees,  two  cabbages,  two  cater-  the  sdenoe  of  the  heavens, 
pillars,  or  two  men  and  women  exactly  simi-       On  the  whole,  the  doctrine  of  a  plonElj 
iar  in  every  point  of  view  in  which  they  may  of  worlda  is  a  aubject  of  considerable  import- 
be  contemplated,  how  can  we  auppoae  that  ance,  and  in  which  every  rational  being,  who 
there  can  be  two  planets  or  two  ^stems  of  is  convinced  of  hia  immortal  deatinatioo,  ii 
planets  exactly  alike,  or  that  the  corporeal  or-  deeply  interested.    It  opens  to  our  view  < 
gana  and  faculties  of  their  inhabitants  in  every  boundless  proepect  of  knowledge  and  fefiotj 
respect  resemble  each  other  1     Every  globe  beyond  the  limita  of  the  present  world,  ind 
and  every  ^stem  of  worlds  baa  doubtless  its  displays  the  inefiable  grandeur  of  the  Divioity. 
peculiar  economy,  laws,  productions,  and  in-  the  magnificence  of  his  empire,  and  the  bir- 
nabttanta.    Thia  conclusion  is  warranted  from  monious  operation  of  his  infinite  perfedkni. 
all  that  we  know  of  the  operations  of  the  Cre>  Without  taking  thia  doctrine  into  aoeoont,  «* 
ator;  it  exhtbita,  in  a  striking  point  of  view,  vCan  form  no  eonsigieni  views  of  the  chancier 
tfiedepthsof  his  wisdom  and  intelligence,  and  of  Omnipotence  and  of  the   arrangeoiati 
it  opens  to  immortal  beings  a  prospect  bound-  which  exist  in  the  universe.    Both  hie  wv* 
less  as  immensity,  in  the  contemplation  of  dom  and  hia  goodness  might  be  calkd  in 
which  their  Acuities  may  be  for  ever  exer^  question,  and  an  idea  of  the  Supreme  Rukr 
deed,  and  their  viewa  of  the  wondera  of  Ore-  preaented  altogether  diflerent  from  ^^^ 
ating  Power  and  wiadom  continually  extend*  exhibited  by  the  inspired  writers  in  the  recoida 
ing,  while  myriada  of  agea  roll  away.  of  Revelation.    When,  therefore,  we  lift  oar 

eyea  to  the  heavcna,  and  oontemplste  tbo 
mighty  globea  which  roll  around  oo;  when 

we  conaider  that  their  motions  are  gofcnied 

In  the  fweceding  pages  I  have  endeavoured  by  the  aame  common  laws,  snd  that  they  are 

to  illustrate  the  doctrine  of  a  plurality  of  ao  constructed  as  to  furnish  accommodatioo 

worlds,  from  the  considentions  that  there  are  for  myriada  of  perceptive  existence,  *^.^v 

bodies  in  the  planetary  syatem  of  auch  moff-  always  to  view  them  as  the  abodes  of  vom- 

mtudea  as  to  afibrd  ample  scope  for  myri^s  gence  and  the  theatrea  of  Divine  Wisdom  on 

of  inhabitants;  that  there  u  •.general  Htnu  which  the  Creator  displays  bis  ^'J^^ 

hriiv  among  all  the  bodiea  of  the  system,  neficence;  for  "his  tender  merdes,"  or  the 

which  afibrda  a  preaumptive  evidence  that  emanations  of  his  goodness,  ^  are  diflnoed^ 

they  are  intended  to  subserve  the  same  ulti-  all  Ms  worka/*    Such  views  alone  cao  w^ 

mate  designs;  that,  connected  with  the  planeta,  a  thouaand  doubts  which  maj  siiee  w(fj^ 

there  are  apeeUd  arrangtmenU  which  indicate  minds,  and  free  ua  ftom  a  thousand  ^^'^^j^ 

their  adaptation  to  the  enjoyment  of  sensitive  which  we  must  otherwise  entertain  '*^P!!^ 

and  inteUectual  beings;  that  the  scenery  q/'^Ae  the  Great  Sovereign  of  the  universe.   ^^ 

Aeoaens,  a»  viewed  frim  the  eurfaeu  of  the  out  adopting  auch  views,  the  science  of  ui| 

logger  pktneta  and  their  eatellSlee,  forms  a  heavens  becomes  a  comparatively  ''^'^'l^ 

preaumptive  proof  of  the  same  position ;  and  unmteresting  study,  and  the  splendour  ot^ 

tliat  the  fact  that  every  part  of  nature  in  our  nocturnal  sky  conveys  no  idess  of  ^7i^ 

world  ia  deatined  to  the  auppori  of  aninuUed  limity  and  grandeur,  nor  is  it  ol'^"      i 

heingay  aflforda  a  powerful  argument  in  support  inspire  the  soul  with  sentiments  of  ^^*f  "^ 

9t  this  doctrines    These  argumentau  when  adoratioo.    In  short,  there  appean  to  be  w 
(61(Q  ^9 
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Bwdiiim  between  remainiDg  in  ignonmee  of  cognized,  tiie  Iwdiee  in  the  hee^ipns  beeome 

■U  the  vrondera  of  Power  and  Wiadom  which  the  noblest  objects  of  human  contemplation, 

■ppeai  in  the  heavens,  and  acquiescing  in  the  the  Deity  appears  invested  with  a  character 

general  views  we  have  attempted  to  illustrate  truly  amiable  and  sublime,  and  a  prospect  ■ 

req)ccting  the  economy  of  the  planets,  and  opened  to  immortal  beings  of  a  perpetual  i»* 

their  destination  as  the  abodes  of  reason  and  crease  of  knowledge  and  felicity,  throughout 

Buty  when  such  views  an  le-  all  the  revolutioiis  of  an  interminable  existenee. 
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PHENOMENA  OP  THE  PLANETS  naked  eye  or  with  a  small  opera-glass.  On 
FOR  THE  YEARS  1888,  1839.  June  12  is  its  greatest  voettem  elongation,  at 

which  time  it  is  23^  6'  west  of  the  sun,  and 
'  Pom  die  sake  of  those  readers  who  may  is  to  be  looked  for  in  the  morning,  befora 
fed  a  desire  occasionally  to  contemplate  the  Banrise,  near  the  north-eastern  part  of  the  ho> 
heavens  and  to  trace  the  motiona  of  the  pla-  rizon;  but  the  strong  twilight  at  this  season 
Mtary  orbs,  the  following  sketches  are  given  ^iriU  probably  prevent  it  from  being  distiii- 
of  the  positions  and  motions  of  the  planets  for  guished  by  the  naked  eye.  Its  next  greatest 
two  yeaxe  posterior  to  1837.  toMttm  elongation  is  on  August  23,  when  it 

is  27}  degrees  from  the  sun.  It  will  be  seen, 
—  for  nearly  an  hour  after  sunset,  a  little  to  ibe 

south  of  the  western  point  of  the  compass,  and 

MMtne*.,  iTc  or  w  ruirm  roE  1838.  *  few  degree,  dx)^  die  horfaon,    R  mv  »• 
>       ■>  ggfn  ^ung  ton  Of  twelve  day.  befiire  the 

1.  Tie  Pbnet  Mtrtury.  W""^  !^'  "^  "?"  ^  ^y  ««« 

'  iL    This  will  form  one  of  the  most  favourable 

This  {rfanet  can  be  seen  distinctly  by  the  periods  which  occur  throughout  this  year  for 

naked  eye  only  about  the  time  of  its  greatest  observing  Mercury.    October  4  it  will  again 

ebngation ;  and  to  those  who  reside  in  north-  be  at  its  greatest  western  elongation,  when  it 

em  ktitodes  it  will  scarcely  be  visible,  even  at  will  be  seen  in  the  morning  in  a  diiectioii 

such  periods,  if  it  be  near  the  utmost  point  of   nearly  due  east    December  17  it  is  at  its 

its  southern  declination.  greatest  eastern  elongation,  but  its  southern 

The  following  are  the  periods  of  its  grittiest  declination  being  then  more  than  24  degrees,  it 

dongation  for  1838 :  January  the  3d  it  is  at  will  set  in  the  8.  W.  by  S.  point  of  the  com- 

iti  eastern  elongation,  when  it  is  19}  degrees  pass  a  few  minutes  after  tfie  sun,  and  will 

mst  from  the  sun,  and  will  be  seen  in  the   consequently  be  invisible  to  the  naked  eye. 

eeaung  about  thirty  or  forty  minutes  after       The  periods  most  favourable  for  detecting 

sunset  near  the  south-west,  at  a  little  distance  this  planet  in  the  eoemtigs  are  April  26  and 

from  the  point  where  the  sun  went  down.   August  23 ;  and  in  the  momines,  Pebruaiy 

But  as  it  is  tiien  in  20^'  41'  of  south  decluia-   12  and  October  4.    During  the  uiterval  of  a 

lion,  its  position  is  not  the  most  fiivoureble  week  or  ten  days,  both  before  and  after  the 

for  observation.    Its  next  greatest  elongation  timeof  the  greatest  elongation,  the  planet  maT 

is  on  February  12,  when  it  is  26^  lO'  to  the   generally  be  seen  in  a  clear  sky,  when  in  sun 

wed  of  the  sun,  and  vrill  be  seen  in  the  mam-  fovourable  positions  as  those  now  stated. 

Mg,  before  sunrise,  near  the  south-eastern 

qosxter  of  the  horizon.    April  26  it  will  again  #«    m         ir 

be  leen  m  the  evening  at  its  eastern  elonga-  *•  Tne  Ptanei  Venus. 

tkm,  20^  Vf  east  of  the  sun,  when  it  is  in 

21^  48^  of  north  declination.  It  will  be  seen  This  pisnet  will  appear  as  an  evening  ^ 
•t  this  time  about  16  degrees  north  of  the  during  the  months  of  January  and  Febmiy. 
western  point  of  the  horizon,  almost  immedi-  About  the  beginning  of  January  it  will  be 
ately  above  the  ph^e  where  the  sun  went  seen  near  the  sou^wert  <juarter  of  the  he*' 
down.  During  five  days  before  and  after  the  vena  a  few  minutes  after  sunset  About  the 
&Be  now  specified  there  vrill  be  fevourable  beginnmg  of  February  it  wiU  set  neariy  due 
opportunities  for  detecting  Mercury  with  the  vrest    It  vriU  be  viable  in  the  evening  tiU 
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«be«l  the  9Nk  of  V^bnuy,  after  whidi  Ht  right  naceomoa  17^  46}',  and  mmHtk  MBm 

•etriMMi  to  the  lun  will  prevent  it  ffom  being  tion  4|^.    It  will  be  on  the  meridian  at  mi^ 

^latinguiBhed.    Throughout  the  whole  of  its  night,  at  an  elevation  of  88}  degrees  abofi 

#0Qne  during  these  two  months  it  will  appear  the  southern  horizon. 

«f  the  figufB  of  a  eresoent  when  viewed  with  Neither  Ceres  nor  PaUas  will  be  in  eppM- 

tt  telescope,  and  the  crescent  will  appear  most  tion  to  the  sun  during  this  year. 

slender  about  the  end  of  February  (eee  Pigt 

18,  p.  38.)    On  March  6  it  passes  its  inferiat  5.  T%e  Planet  Jupiter. 

injunction  with  the  sun,  aiter  which  it  will  mi.*      «      .     •«       t. 

be  no  longer  seen  in  the  evenings  for  the  space  ^^  planet  will  make  a  Ycry  coupeaooi 

of  ten  months.    It  then  becomes  a  moving  »PPe»«^  ^  ^«  ^T!!f  *^*u™2j5!  .™5 

star;  and,  about  eight  days  after  its  conjon<>  !"** »?""»  '".^;»*"-    ^^^\^X  ^"^^^ 

lion,  will  be  seen  in  the  fkaming,  before  sun-  ^^"^  ^^''/"r'^'  ""u^  ^  the  north  of  As 

rise,  a  UtUe  to  the  south  of  the  eaitem  point  ^^^  P?"*  of  the  horizon,  a  few  nm^ 

or  the  horizon.    From  this  period  tiU  nei^e  a^^r  ten  o  clock  m  the  evemng  and  inU  poi 

middle  of  May  it  wiU  api^  of  a  crescent  ^^Tut""'^/""  ^?TJ*°"  ""^  ?^*  *?I!5 

Ibrm.    Its  greatest  brilliai^  wiU  be  on  April  "^"*.*J^  ^ ^^^  ""  **^«  ™<>™»gv /»«« 

10;  its  grntest  elongation  from  the  sun  on  Jhe  mddle  of  Febniary  it  wUl  rtae  abwtsjf^ 

Msj  14,  when  it  wm  appear  of  nearly  the  »»  the  •venmg,  neariy  m  the  «^e  directioD^ 

fi»^  of  a  half  moon,  audits  superior  coo,  ^  wiH  come  to  the  mendian  about  ha^pa^ 
joneaon  on  December  18,  soon  afS^r  which  »«»•»«  ^he  morning.    During  the  monthi  of 

Vfll  again  be  seen  as  an  evening  star.  January  and  Febrmiry  it  will  be  •en«l^ 

The  brilliancy  of  this  planet  is  such  that  H  »  the  cvenmgs  or  the  momings.    About  tibe 

4m  scarcely  be  mistaken  by  any  observer,  middle  of  Januaiy  it  vnll  be  seen,  m^ 

specially  ^  its  position  in  the  heavens  is  ^'^J^y  direcUon    about  six  o  cloA  m  ^ 

^^f^fj  ffnj^  mormng.    From  the  begmnmg  of  Maidi  til 

'^™"  the  end  of  August  it  will  be  seen  in  the  ewor 

ings  without  interruption  when  the  ikj  is 

8.  T%e  Planet  Miaars*  dear.    On  the  22d  September  it  is  in  oonjaDO* 

,^ ,                  .....             ,  ^O"  ^t^  *^e  sun,  but  it  will  seldom  be  nodoed 

Thui  planet  wdl  not  be  much  noticed  by  fo,  a  month  before  this  period.    Daring  the 

eomtiion  observers  UU  near  the  end  of  the  year,  months  of  November  and  December  it  wiD  be 

About  the  beginning  of  March  it  is  in  conjuno-  again  seen  in  the  east,  only  in  the  nioniii« 

ifon  with  the  sun,  when  it  is  forthest  from  the  .ome  time  before  the  rising  of  the  sun. 

•arth,  about  a  month  or  two  before  and  after  This  planet  can  scarcely  be  mistaken, «  it 

-whidi  period  it  is  scarcely  distinguishable  from  j,  next  to  Venus  in  apparent  magnitude  end 

m  small  star.    From  Apnl  to  Decembcrit  wiU  .piendour.    It  will  appear  most  briUisnt  tboiA 

%e  nsible  only  m  the  mormng,  m  an  ei^r  y  the  beginning  of  March,  when  it  is  in  eppen- 

idlrecuon ;  but  its  apparent  size  will  gradually  yon  to  the  sun,  and  its  saftemtes  and  bellsiia 

InereaK  Ull  the  end  of  the  year.    It  is  disUn-  ^^^t,  an  interesting  sight  when  riewed  with 

nished  frote  the  fixed  stais  and  from  the  other  a  good  telescope.    At  present  (No^wiberfl^ 

^bnets  by  its  ruddy  appearance.  igST,)  four  belts,  nearly  eqmdiatant  freni  eich 

other,  are  distinetly  visiUe  with  a  power  ef  MO 

SO  thats  considerable  change  has  taken  pha 

These  planets  are  not  peneptible  by  the  in  their  appearance  since  last  June,  when  thef 

naked  eye.    The  best  time  for  observmg  them  appeared '  neariy  as  in  Fig.  62,  p.  77.    At 

with  telesoopes  is  when  they  are  at  or  near  ^at  time  the  middle  belt  waft  the  only  OM 

Iba  period  of  tiseir  opposition  to  the  sun,  when  <»aily  perceptible,  while  ttie  other  two,  at  the 

they  aie  nearest  tiie  earth,  and  even  then  H  noi^  and  south  extremities,   appeared  ei- 

will  be  difficult  to  detect  tiiem  without  the  as-  ^emely  laint  and  obscure.    At  pressnt  sll  <1m 

aistance  of  transit  or  equatorial  instruments.  ^<>ur  belts  are  dislinctiy  marked. 
Feeto  will  be  In  opposition  to  the  sun  on 

Sfftw^A J?^!?^V''i"*!?* "SSTx"  ^^^  «•  ^  Pl°^  Saturn. 
^  81'  4r',  and  its  decimation  929  Ay  north. 

M  midnight  it  will  be  due  souUi,  at  an  eleva-  This  planet  passed  its  conjunction  wilh  the 

tbB  of  60  degrees  sbove  the  horizon,  in  the  sun  on  the  18tii  November,  1837.    From  the 

iriftnde  of  58  degrees  north,  about  15  degrees  beginning  of  Uie  year  till  about  Uie  middle  of 

lo-'ths  sooth-west  of  the  star  PoUux,  and  7^  April  it  vrill  be  visible  chiefly  in  tiie  morainge^ 

•daf(reee  north  of  Gamma  Gemini.  On  tiie  first  of  January  it  will  rise  iiesr  the 

Juno  is  in  opposition  on  the  17tii  June,  in  aouth-east,  about  twenty  minutes  past  fear  hi 


|,«Bd  wiH  pwi  thetDBiWlai  aboot  most  be  made  lor  th»  timef  of  liiiiif,  and  dM 
iiftjr  flight  mmatw  pa0t  eight,  at  an  elevalioii  altitudes  which  are  here  specified.  To  thoM 
of  SI  degrees  above  the  aoothem  hoiison.  On  who  reside  in  lower  latitudes  than  fiftj*two 
the  fint  of  April  it  will  riae  at  half  past  ten  degrees,  the  altitudes  of  the  diflerent  bodiaa 
in  the  etening,  and  aboat  midnigfat  will  be  wiU  be  htghtr,  and  to  those  in  higher  latitudaa 
seen  near  the  south-east  about  10  or  12  degrees  the  altitum  above  the  horiaon  will  be  hufir 
above  the  horizon.  From  tins  period  Saturn  than  what  is  here  stated, 
will  be  visible  in  the  evenings  till  near  the 

end  of  October,  rising  eveij  evaning  at  an  ...i... 

eariier  hour  than  on  ^  preoedfaig.    On  the 

I6th  May  it  is  in  opposition  to  the  son,  when     PHENOMENA  OP  THE  PLANE18 
it  mil  rise  mm  the  sooth-east  at  half  past  FOB  1839. 

■even,  and  come  to  the  meridian  at  midnight 

Daring  the  months  of  Aogost,  September,  and  1.  Mercury, 

Oetobo',  it  will  be  seen  chiefly  in  the  wu/A-       -,  ._.      _.  t        . .      ^  a^ 

west  quarter  of  the  heavens  after  sonset,  at  a  Tm  greatest  K^ofm  elongahon  of  flib 
anaU  elevation  above  the  horism.  ItvriUbe  ^anet  hapgm  on  Ae  86th  of  Janui^^^ 
"feiy  pertepiaile  during  September  and  Ocio-  "*■  ^  '^  r^  ®' ™  ■"**•  "wfllbesem 
bcr,  on  account  of  its  low  altitude  at  sonset  ^^^  ^  "^"T*  *  ^^  hcfore  seven  in  tl» 
It  will  be  in  conjunction  with  the  sun  on  the  ?»"»"&•  ^  On  tiie  seventh  of  Apnl,  and  a 
34th  November.  *^  ^7'  before  and  after  it,  it  will  be  seen  fai 

This  ]danet  ii^  not  distinguished  for  lU  bril-  *®  ?^f2^  11  *  ^*^?? '^^^  *7  "^^^    ^ 

Bancy  to  the  naked  eye,  though  U  exhibits  a  ?^«  ^^  ^  **?!  **  wiH  be  seen  in  the  mm- 

beautiful  appearance  through  the  telescope.  It  ««»»»»  Erection  a  Uttle  to  the  north  of  the 

Is  of  a  don  leaden  colour,  and  is  not  earily  ^Mtern  pomt,  before  sonrue.  Its  next  elonga- 

distinguished  from  a  fixed  star  except  by  the  ^^  ^"  happen  on  the  fifth  of  Augw«,whea 

steadiness  of  ite  Ught,  never  piesentmg  a  ? "  twcntynieven  and  one-Aitd  degrees  dis. 

twinkling  appearance  as  the  stars  do,  and  from  ?!!J..*?™  ™  "°h    ^J.  ™  J*™' ™  • 

which  circumstance  it  may  be  distinguished  ^ortn»«^^  ^^o"  •^  *  ^">«  •ft«'.  it  wiU  be 

fiom  neighbouring  stars.    The  best  times  for  ?f«'*^™*'  ?•  ^  point,  or  a  Uttle  north  of 

telescopic  observations  on  this  planet  wiU  be  »^»bo«t  nme  oclockm  the  evcnmg  or  a  few 

in  the  months  of  April  and  May,  when  its  "»««>««•  ^o«»  >^    This  wiH  be  a  ftvoorsble 

ring  wiU  appear  nearly  as  represented  m  Fiff.  oi>PO«<anity  for  distinguishing  this  planet  with 

63  pu  91.  the  naked  eye.    It  will  be  again  seen  m  the 

'  morning,  about  five  o'clock,  a  little  to  the  north 

7.  The  Planet  Uranue.  of  the  east  point,  on  September  18.    Its  next 

greatest  elongation  will  be  on  the  30th  of  No- 

TMs  planet  is.  for  the  most  part,  invisible  ^mber.  when  it  will  appear  in  a  direction 

t»  die  naked  eye.  The  best  time  for  detecting  ^th-west  by  south  abont  the  time  of  sunset 

^  by  means  of  a  telescope,  is  when  it  is  at  or  "Phis  will  be  a  very  unfavourable  position  for 

near  the  period  of  iti  opposition  to  the  son,  ^ttemptmg  to  dtstuiguish  Mercniy.    It  passes 

which  hai^iens  on  the  3d  September.  At  that  >t>  inferior  conjunction  with  the  sun  on  tbt 

liaie  it  passes  the  meridian  at  midnigfat,  at  an  I^  December, 
devatkm  of  about  90}  degrees  above  the  hori* 

son.    It  is  flitoated  neariy  in  a  straigfat  fine  8,  Venue, 

between  the  star  FomaUimU  on  the  sooth  and  t 

Uarkab  on  the  north,  bemg  nearly-in  the  mid-  This  planet  will  be  an  evening  star  from 

die  of  the  line,  abont  22^  d^pees  distant  from  the  beginning  of  the  year  till  6th  Octobar, 

each.    It  is  in  the  ndf^bomhood  of  several  when  it  passes  its  inferior  conjunction  with  the 

iiull  telesoo{ne  stars.    Onaecoontof  itsslow  ran.    It  will  not,  howerer.  be  much  noticed 

notion,  its'  position  in  respect  to  the  above  till  about  the  beginning  of  March,  on  account 

iters  wiU  not  be  much  altered  for  a  month  or  of  its  nearness  to  the  sun  and  its  southern 

two.    On  the  let  November  tt  peases  the  declination.    It  will   appear   most   brilfiant 

■HridBan  at  eight  o^dodc  in  the  evening.    Its  during  the  months  of  May.  June.  July.  Au- 

ny^A/  oieenstofi,  or  distance  from  the  first  point  gust,  and  beginning  of  September,  when  it 

of  Aries,  is  then  22i»  42^.  and  its  declination  wHl  be  seen  at  a  considerabte  elevation  is 

9^  V  soodi.  the  western  and  nortti-westem  quarter  of  tiv 

heavens  a  fow  minntes  after  sunset    Abswt 

N.  B.— In  the  above  stiitemeiits  die  obser-  the  noddle  of  October,  or  a  fow  days  before,  H 

i«  ia  soppooed  to  be  m  fi%4wo  degrees  north  '  will  appear  as  a  ffiommf  star  near  the  a 

iMitiide.    In  places  a  fow  degraea  to  the  north  coffcm  qinarter  of  the  sky.  and  wOl  oonthiot 

•  flooikof  this  Utitode,  a  certain  aUowanee  aaamonnDgstartiUneartheeiidoftheyear 

gg  3x3                (6tl) 
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B.  Man.  «adwill  be  mm  nattthe  ■ortfceM*p«t  cf  A» 

AM  th»  pl«Mt  Z'^Jtl^J^^'^^^*^  the  iOB.  wli«>  it  ^  .boot  hJfpor. 


huitTB.    It  will  be  in  oppoeitioii  to  the  suu  on  ^     ^^  "    *J:     ^v^        ,  **7 

the  ISth  Much,  .t  wwJh  period  it  b  ne««.t  '^J^^^  '^w^^lTP^t 
to  the  euth.  uid  will  .ppeitwenty-fi«.  times  ^*'  ^l^^f^^T^  •"  "^  *^  '  "S!: 
biser  hT^iftoe  then  STo  oppodte  put  of  JP^Ts^JH!  *",!"'H»«  *f  ?"  'T'*^ 
tooibit.  At tW. period UwiUri».b<iuth.lfS'^»f..?^lP^°*"-  ^J^'l^'^^^'^ 
p«tft«intheeyiniDg,.Utdetothei>orthof  '^  ^J**  *«„  ^  «  «^  ,«*>  O«ober.  .fcr 
STeoX  point. end  wiU  come  to  themeridiu  S^^J*r?J*  "!!I^<1^  w'TSf 

Srneighbouringrtar.b/it..iie^t.niddy  «*  one  o  dock  m  the  moniin«.dl  the  .atrfto 

appe»£ice.    At  thi.  t^ne  the  planM  Jupiti  S^i,"»?S' J^k-^STL '^  ^^"^f^ 

,Slw~m  •  direction  mboat  t^enty-l^o  ^^^l;!::^^*^  ^^'^''^^^ 

degJ;\»ath-ea.tofMu«.    FiamOieionth  f^teiice.  from  Jupiter.    The  nme  |^c«^ 

ofM^tmtheendoftheye«M«wiUbe  !SL'^^^';S!h^*«^T!i  ^^^^ 

tiflble  in  the  evenings,  but  if  appeieni  die  5^"*"  ^  ^^  ^  ^^  September,  it 
will  be  gradually  diminidiing,  and,  on  account       ''^' 
of  iti  iottthern  declination,  will  not  be  much  ^   Ad*im. 

noticed  after  the  month  of  September.  On  the  ^*  ^'^^'"^ 

19th  July,  at  forty-eiz  minutet   pait  nine  ^   Thii  planet  will  be  visible  only  in  the  raon^ 

o'clock  in  the  evening,  Mars  and  Jupiter  will  ing  during  the  months  of  January,  Fdmaiy, 

be  in  conjunction,  at  which  time  Mars  will  be  and  March,  and  will  then  be  seen  towards  tibe 

one  degree  and  a  half  to  the  south  of  Jupiter,  southern  and  south-eastern  parts  of  the  sky. 

They  will  then  be  seen  near  the  western  On  the  first  of  Febraary  it  will  rise,  aboui 

point,  at  a  small  elevation  above  the  horiion.  half  past  two  in  the  morning,  near  the  sontli- 

east,  and  will  come  to  the  meridian  at  fbi^- 

4.  VeHa,  Juno,  Ceres,  and  PaUae.  nine  minutes  past  seven,  at  an  elevatioa  ot 

_  .  eighteen  degrees  above  the  horizon.    On  the 

^^•^^^•^^^^'PP^^^^'^^  fint  of  April  it  wiU  rise  at  ibity^wo  minotes 

^  12th  October,  at  l*  sa'  poi.   JJ  pa«e«  pa«t  eleven  in  the  evening,  and  wiU  pass  the 

the  nwridum  at  midnigh^  or  at  12^4',  at  an  ^Hdian  a  few  minutes  before  four  in  the 

alUtude  of  »4o  21',  and  is  tiben  about  twelve  niominr.    It  will  be  in  opposition  to  Ae  eon 

^^'^'^  *'^^?J?'  ^'^    ?f^S*^'"'  «P  the%9th  May,  when  itwUl  rise  in  the 

^  ^^^'J^  ^^  "8*t  ascennon,  !••  26'.  .Juth-east  at  forty-five  minutes  past  sev«i 

PalloM  IS  m  opposition  to  the  sun  April  1,  ,^^   ^^  ^j,        -^  ^^  n,eridian  at  midnisilL 

^  7J  IC  A.if.    Right  asoenaon  13«»  12'  42".  ^  „  ^^^^^  ^eighteen  and  a  half  d»nMs 

DechnaUon  U«  21'  north.    It  I»»~  the  m».  ^^^  ^  southem>int  of  the  horiion.  Thk 

ndisn  at  midnight,  at  an  elevation  of  620  22^.  ^ai  be  a  (avourabiroppoitiinity  Ibr 


It  '^Wf^^n  be  about  fourteen  degrees  south-  itg  Hng  with  good  teleso^  when  it  will  ^ 

wot  from  the  bnght  star  ^rrfuras.  ^„  ^^^^    -^  -^  f^U  ^^^^  „  represented 

Cer«  IS  m  opposHion  Apnl  6   at  7^8'  pj^.  55  ^  g^.    y^„   ^^  ^J  S,^t^ 

'*^-    ^.*f*?.r*°2*'"  f^®    *^  1^'    ^^"  ^^^  generally  be  visible  in  thTevening  tffl 

nation  7^64'  north.    It  passes  the  mendian  .bout  the  end  of  October,  when  its  low  alt». 

at  midnight,  at  an  alUtnde  of  nwly  forty-six  tude  and  its  proximity  to  the  son,  wiU  pn> 

degrees.    It  mU  then  be  seen,  by  means  of  a  vent  its  being  distinguished  by  the  naked  eytw 

telescope,  at  about  twelve  degrees  south-west  About  the  middle  of  August,  at  nine  o'clock 

from  ilrrfurw.         in  the  evening,  it  wiU  be  seen  near  the  ecmth- 

The  planet  Vesta  is  not  in  opposition  tothe  ^est  at  a  small  elevation  above  the  horiiosi. 

sun  this  year.  It  ^m  ^  j^  conjunction  with  the  sun  00  the 


.    .  fifth  December,  after  which  it  will  be  i»..^ 

6.  Juptter.  lo  ^^  Q^^  gye  ^  ^  beginning  of  1840. 

During  the  months  of  January  and  Febm-  _ 

■ry  this  planet  wUl  be  chiefly  seen  in  the  ^'  ^^»''»^' 

morning.   On  the  12th  January  it  rises  about  This  planet  will  be  in  opposition  to  tKe 

midnight,  a  little  to  the  south  of  the  eastern  sun  on  the  7th  of  September,  at  30  minutea 

point  of  the  horiion,  and  comes  to  the  meri-  past  seven  in  the 'evening.    Right 


dian  at  forty  minutes  past  five  in  the  morning,  23^  4',  or  346^  east  from  the  point  of  Aiie% 

at  an  altitude  of  about  thirty-two  degrees.  On  reckoned  on  the  equator.    South  dedinstiaM 

tfie  12th  March  it  rises  at  eight  in  the  evening,  0^  62)'.    It  will  come  to  the  mebdiaD  al 
1622) 
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andnigfat  at  tn  eleration  of  31^  ^  above  the  fimn  oommon  lAmenen  u  to  the  letioiMi  of 
liorizoii.  At  thifl  tune  it  is  in  the  immAilUto  ibe  year  when  the  diflerent  planeta  may  be 
vidnity  of  the  star  PAs,  Aquarii.  On  the  seen,  and  the  qnaiten  of  the  heavem  to  which 
tB5tli  of  August*  at  20  minutes  past  one  in  the  they  are  to  direct  their  attention  in  order  to 
moming',  it  is  in  conjunction  with  this  star,  distingniwh  them. 

being  only  15',  or  one  q[uaiter  of  a  degree  to  It  may  not  be  iorfjproper  to  obserre,  that 
the  north  of  it,  at  which  time  the  planet  and  the  planets  in  general  cannot  be  distinp 
tbe  alar,  if  viewed  with  a  telescope  of  mod^  guiahed  by  the  n^ed  eye  for  about  a  month 
rmfte  power,  will  both  appear  in  the  field  of  before  and  after  their  conjunctioDs  with  the 
view.  The  months  of  August,  September,  Oo-  sun,  except  Venuif  which  may  firequently  be 
tober,  said  Tf  ovember  will  be  the  most  eligible  seeni  witlun  a  week  before  and  after  its  inft' 
periods  Ibr  detecting  this  planet  with  the  tele-  rior  conjunction.  But  this  planet  will  som^ 
scope.  On  the  1st  of  November  it  passes  the  times  be  inviable  to  the  naked  eye  for  a 
menifiaii  at  15  nunutes  past  eight  in  the  even-  month  or  two  after  its  superior  conjunction 
ins»  at  an  altitude  of  SOid^gTMs.  with  the  sun. 

Should  the  above  descriptions  of  celaatial 
f€*  B.*— mw  praoeding  descriptions  of  pla-  phenomena  prove  acceptable  to  general  read> 
phflDOBMUi  are  c^ially  intended  to  in-  fli%  they  may  be  continned  in  future  yean. 
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PREFACE. 


Tn  fiiToaiable  leception  which  the  yolume  entitled  "  Cclbstial  Sckitbrt*'  has 
met  with  from  the  public,  both  in  Britain  and  America,  has  Induced  the  Author  to 
extend  his  snnrey  to  other  sublime  scenes  connected  with  the  science  of  Astronomy 
The  chief  object  of  the  work  alluded  to  was  to  illustrate,  more  fully  than  had  pre* 
▼iously  been  attempted,  the  scenes  connected  with  the  planetary  system.  In  the 
present  Tolome,  the  Author  hais  directed  the  attention  of  his  readers  to  scenery  of  a 
still  more  elevated  and  sublime  description,  connected  with  the  **  Sidereal  Heayens." 
All  the  facts  related  to  this  subject,  which  can  be  considered  as  interesting  to  gene- 
mi  readers,  have  been  particularly  detailed,  and  in  such  a  manner  as  to  be  generally 
comprehensible  by  those  who  haye  little  knowledge  of  mathematical  science,  or  the 
more  abstruse  parts  of  astronomy* 

In  describing  such  sublime  scenes  as  are  here  unfolded,  the  Author,  as  on  former 
occasions,  has  freely  indulged  in  such  remarks  and  moral  reflections  as  were 
naturally  suggested  by  the  grandeur  of  his  subject ;  and  has  endeavoured  to  lead 
the  minds  of  his  readers  to  the  contemplation  of  the  attributes  and  the  agency  of 
that  Almighty  Being,  by  whom  the  vast  system  of  universal  nature  was  at  first 
brought  into  existence,  and  by  whose  superintending  care  it  is  incessantly  conduct- 
ed in  all  its  movements. 

The  subject  of  a  plurality  of  worlds  has  been  resumed,  and  additional  argumentSy 
both  from  reason  and  revelation,  have  been  brought  forward  so  as  to  exhibit  this 
position,  not  merely  as  conjectural  or  highly  probable,  but  as  susceptible  of  moral 
demonstration.  For  the  gratification  of  amateur  observers  possessed  of  telesoopes, 
particular  descriptions  have  been  given  ofthepotitiam  or  some  of  the  more  remark" 
able  phenomena  in  the  sidereal  heavens,  that  they  may  be  induced  to  contemplate 
them  with  their  own  eyes.  For  a  similar  reason  the  Autiior  has  described  the 
various  aspects  of  the  heavens  throughout  the  year,  and  the  position  of  the  planets 
for  1840  and  I84I.  As  tiie  subject  of  emneU  was  unavoidably  omitted  in  the  pr^ 
ceding  volame,  tiie  author  has  condensed,  in  the  concluding  chapter,  the  greater 
part  of  the  facts  which  have  been  ascertained  respecting  the  nature,  phenomena,  and 
influence  of  those  anomalous  bodies* 

It  vras  originally  intended,  had  the  limits  of  the  present  volume  permitted,  to 
direct  the  attention  of  the  student  to  other  subjects  related  to  the  scenery  of  the 
heavens,  and  to  the  construction  and  application  of  some  of  those  instruments  which 
tre  devoted  to  celestial  observations.  Should  the  work  now  published  meet  with 
a  &vourable  reception,  tiie  Author  intends — in  a  smaller  volume  than  the  present- 
to  elucidate  some  of  the  subjects  to  which  he  alludes,  especially  the  following  :— 
the  construction  and  use  of  optical  instruments,  particularly  the  reflecting  and  achro- 
natic  telescope,  and  the  equatorial.    As  the  Author  has  performed  a  great  varie^ 
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of  experiments  in  relation  to  such  instramentB,  he  hopes  to  have  it  in  his  power  ts 
idggest  sbme  new  and  useful  hints  in  reference  to  their  construction  and  improTe- 
ment.  The  doctrine  of  eclipses  and  occultations,  the  precession  of  the  equinoxes, 
Iec.— the  construction  of  observatories,  and  the  manner  of  using  astronomical  instru- 
ments,—the  deMidtrata  in  astronomy,  and  the  means  by  which  the  progrress  of  the 
science  may  be  promoted,— the  practical  utility,  physical  and  moral,  of  astronomi- 
cal studies,— their  connexion  witii  religion,  and  the  Tiews  they  unfold  of  the  Attri- 
butes and  the  empire  of  the  Creator,  with  seTsral  other  oorrelatiye  topics,  will  like- 
wise be  th^  subject  of  consideration.  The  whole  to  be  illustrated  with  appropriate 
engniTings,  many  of  which  will  be  original. 

BaotroHTT  Fhrt,  near  Duiidbb,  \ 
January  24,  lB4a  | 
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INTRODUCTION. 

Iir  8  work  Jately  published  under  the  title  and  splendour  of  the  bodies  thej  eontain. 

of  **  Cblsstial  Scbkxbt/'  I  endeavoured  to  The  telescope  has  enabled  us  to  penetrate  the 

exhibit  a  pretty  full  display  of  ail  the  promi-  vast  spaces  of  the  universe,  and  has  opened  a 

nent  &ct8  connected  with  the  motions,  dis-  vida  through  which  thousands  of  suns  and 

tances,  magnitudes,  and  other  phenomena  of  systems  are  distinctly  beheld,  which  would 

die  planets,  both  primary  and  secondary,  and  otherwise  have  been  for  ever  veiled  from  the 

of  the  observations  and  reasonings  by  which  view  of  mortals.    It  has  extended  the  bound* 

they  are  supported.    These  bodies  forming  a  aries  of  our  vision  thousands  of  times  beyond 

part  of  the  solar  system  to  which  we  belong,  its  natural  limits,  and  collected  the  scattered 

and  lying  within  the  limits  of  measurable  dis-  rays  of  light  from  numerous  distant  oibs» 

tance,  can  be  more  distinctly  surveyed,  and  which,  mthout  its  assistance,  would  never 

their  magnitudes  and  other  phenomena  more  have  entered  our  eyes.    It  has  served  the 

aocorately  investigated,  than  those  of  the  re-  purpose  of  a  celestial  vehicle  to  cany  us  U>> 

moter  orbs  of  the  firmament    Hence,  in  con-  waids  the  heavens,  and  hss  produced  the  same 

sequence  of  the  accurate  observations  of  mo-  efi^t  on  our  visual  powers  as  if  we  had  been 

dem  times,  we  can  now  speak  with  a  degree  actually  transported  thousands  of  millions  of 

of  certainty  and  precision  respecting  tibeir  miles  nearer  Uie  unexplored  territories  of  cre- 

order  and  arrangement,  their  periodical  revo-  ation.    Guided   by  this    noble    instrument^ 

lotions,  their  distances  from  the  sphere  we  scenes  and  objects  have  been  disclosed  to  view 

occupy  and  from  the  centre  of  the  system,  of  which  former  generations  coidd  form  no 

their  real  bulk,  the  appearance  of  their  sur-  conception,  and  which  lead  the  reflecting 

faces,  and  the  objects  which  diversify  their  mind  to  the  most  elevated  views  of  the  per- 

lespective  firmaments.    But  when  we  pass  fectiima  of  the  Deity,  and  to  the  most  expan* 

the  boundary  of  the  planetary  system,  and  sive  prospects  ofthe  grandeur  and  magnifioenoa 

attempt  to  explore  the  orbs  which  lie  beyond  of  his  empire. 

it,  we  have  to  travel,  as  it  were,  through  dark  For  a  considerable  period  after  the  true 

and  pathless  regions,  we  have  to  traverse  an  system  of  the  world  was  recognized,  astrono- 

tnunense  interval  which  has  hitherto  baffled  mers  were  ^sposed  to  consider  the  staxa  as  so 

aH  the  efTcnts  of  human  science  and  ingenuity  many  insulated  luminaries,  scattered  almost 

to  determine  its  extent    The  fixed  stars  lie  at  ruidom  throughout  the  vast  spaces  of  the 

completely  beyond  the  dominions  of  the  sun ;  universe.    Having  engaged  in  no  very  extent 

they  feel  not  lus  attractive  influence,  they  re-  nve  surveys  ofthe  celestial  vault,  and  resting 

voWe  not  around  him  as  a  centre,  nor  are  contented  with  the  idea  that  the  stars  were 

they  enlightened  by  his  effulgence.    It  fol-  so  many  suns,  dispersed  in  a  kind  of  niagni> 

k>WB  that  our  knowledge  of  those  remote  In-  fioent  confusion  through  the  immensity  of 

■inaries  must  be  extremely  inyeriect,  and  space,  they  seemed  to  have  formed  no  con- 

evr  views  of  the  distant  regions  in  which  caption  of  any  specific  diflerence  in  the  na- 

Aey  are  placed  comparatively, limited  and  ob-  ture  of  these  bodies,  or  of  any  systematic  ar 

seore.  rangement  as  existmg  among  them.    Hence 

But    notwithstanding   the    immeasurable  it  happened  that  no  discoveries  of  importance 

dislanee  ofthe  starry  regions,  and  the  limited  were  made  in  the  region  of  the  stars,  from 

nature  of  human  virion,  we  are  not  altogether  the  time  of  Huygens  and  Cassini  till  near 

ignorant  of  those  remote  and  unexplored  do-  the  latter  part  of  the  eighteenth  century ;  ao 

ndnsona  of  Omnipolenoe,  or  of  the  magnitude  that  a  whole  century  elapsed  without  mata-^ 

9t9  (^a3).  (ft) 
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liallj  enlajging  <rar  ynevn  of  the  ndereal  hea-  and  from  the  attention  iwhich  has  lately  ben 

vena,  and  of  the  variety,  order,  and  arrange-  paid  to  this  snbject,  and  the  aidoor  with  whidb 

nent  of  the  numeroua  bodies  which  eveiy  it  is  now  prosecuted  in  different  parts  of  tbe 

portion  of  those  expanaive  regions  presents  to  worid,  we  have  reason  to  expect  that  new 

^Piew.    During  the  last  sixty  or  seventy  years,  scenes  of  divine  wisdom  and  onmipoleDoe 

tfie  attention  of  astronomexB  has  been  more  will  be  gradually  unfolding,  and  new  and  in- 

panticularly  directed  to  sidereal  obserrations ;  teresting  results  deduced  from  the  noctomsl 

■id  among  those  who  have  laboured  with  labours  of  thooe  who  have  devoted  themsehw 

auocess  in  this  department  of  astronomical  to  celestial  investigationa.    To  what  extent 

investigation,  the  late  %  William  Herschel  our  knowledge  of  the  objects  of  this  Kienoe 

stands  pre-eminent    Fired  with  a  noble  zeal  may  yet  reach,  it  ii  impossible  for  us  to  inti- 

Ibr  the  improvement  of  his  fiivourite  sdenoe,  dpate.    The  objects  in  the  heavens  pieieiit 

and  for  the  enlargement  of  his  views  of  the  a  scene  which    u    absolutely  boondksir- 

distant  regions  of  creation,  he  set  to  work  which  all  the  generations  of  men  that  msf 

with  enthusiastic  ardour,  and  constructed  with  arise  till  the  termination  of  our  terrestziil 

his  own  hands  telescopes  of  a  aize  and  mag-  system  will  never  be  able  fully  to  explore;  t 

nifying  power  far  superior  to  what  had  ever  scene  which  will  doubtless  engage  the  study 

before  been  attempted.    Mounted  on  the  top  and  contcmplaticm  of  numerous  orden  of  in- 

of  his  forty-feet  reflecting  telescope,  he  not  tellectual  beings  throughout  all  Ubid  revoiutioiu 

only  discovered  new  bodies  within  the  limits  of  eternity. 

of  tbe  planetary  systemt  but  brought  to  light       In  the  following  woik,  I  propose  to  pn 

innumerable  phenomena  in  regions  of  the  only  a  very  condensed  view  of  the  leading 

firmament  where  the  eye  of  man  had  never  objects  which  have  been  lately  discovered  in 

before  dared  to  penetrate.    He  explored  the  the  sidereal  heavens.    The  facts  in  relatioD 

Milky-way  throughout  all  its  profundities,  to  this  subject  will  be  selected  chieilj  from 

and  found  that  whitish  zone  of  the  heavens  the  observations  of  Sir  W.  Herschel,  and  se* 

to  consist  of  a  multitude  of  stars  **  which  no  vend  other  astroDomers,  and  some  of  them 

man  could  number,"  fifty  thousand  of  them  from  personal  observation.    Most  of  the  &cti 

having  sometimes  passed  through  the  field  of  to  which  I  allude  were  ascertained  by  Sir  W. 

his  telescope  in  the  space  of  an  hour.    During  Herschel  by  means  of  telescopes  of  great  azs 

the  coldness  and  profound  silence  of  many  and  power,  and  a  considerable  number  of  the 

sleepless  nights,  he  surveyed   almost  every  double  and  triple  stars,  stellar  and  plaaetaiy 

portion  of  the  celestial  concave,  and  discover-  nebuhe,  and  other  phenomena,  cannot  be  per- 

ed  more  than  two  thousand  nebula^  or  stony  ceived  with  instruments  of  an  ordinary  diu 

systems,  of  various  forms  and  descriptions,  Certain  interesting  fiicts,  too,  particularly  with 

along  with  multitudes  of  double,  triple,  and  regard  to  the  motions  of  double  stars,  have 

quadruple  stars  which  had  formerly  been  un-  lately  been  brought  to  light  by  the  obsena- 

known,  and  ascertained,  from  the  change  of  tions  of  Sir  John  Herschel,  made  in  the  sontb- 

their  relative  positions,  some  of  their  real  mo-  em  hemisphere ;  but  the  bodies  to  which  I 

tions  and  periods  of  revolution.    After  more  allude  cannot  be  seen  in  the  northern  latitudes 

than  half  a  century  spent  in  unwearied  obser-  in  which  we  reside.    A  considerable  poition 

vmtions  of  the  heavens,  this  illustrious  astro-  therefore  of  our  information  on  this  Bubject 

nomer  departed  from  this  earthly  scene,  in  must  necessarily  depend  on  the  obscTvations 

1822,  vrithout  infirmities  and  vrithout  pain,  of  the  astronomers  to  whom  I  allude,  and  the 

in  the  eighty-fourth  year  of  his  age,  leaving  statements  they  have  published  to  the  world; 

a  son  to  prosecute  his  labours  endued  with  but  these  observations  have,  for  the  most  part, 

virtues  and  talents  worthy  of  his  fathor,  and  been  abundantly  verified  by  other  observers, 
whose  observations  and  researches  have  al-       It  shall  be  our  endeavour  to  state  the  pro* 

ready  enriched  the  science  of  astronomy,  and  minent  facts  connected  with  the  sidereal  hea- 

extended  our  views  of  die  sidereal  system.  vens  in  as  plain  and  perspicuous  a  manner  ai 

This  department  of  astronomical  science  possible ;  and  while  it  forms  no  part  of  oar 

may  be  considered  as  still  in  its  in&ncy.  plan  to  frame  hypotheses,  or  laundi  out  into 

Years,  and  even  centuries,  must  roll  on,  and  theoretical  disquisitions,  we  shall  ofier  tboas 

the  number  of  astronomical  observers  must  remarks,  and  fiieely  indulge  in  those  monl 

he  increased  a  hundredfold,  before  the  sidereal  reflections,  which  the  contemplation  of  iodi 

investigations  now  going    forward  can    be  angust  objects  are  calculated  to  suggest  Tb» 

nearly  completed.    A  more  extensive  know-  scenes  we  intend  to  exhibit  are  not  only  tbe 

ledge  of  the  history  of  the  heavens,  of  the  workmanship  of  God,  but  display  the  gloiy 

bodies  which  lie  hid  in  the  yet  unexplored  of  his  attributes  and  ihe  magnificence  c^  h^ 

regions  of  space,  and  of  the   changes  and  empire  in  a  degree,  and  upon  a  scale,  far  ma* 

diversified  motions  to  which  they  are  subject,  passing  what  can  be  seen  in  any  other  ds* 

is  doubtless  reserved  for  generations  to  come ;  partment  of  creation :  and  therefore,  in  ■& 
(034) 
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•or  muwejm  of  tfaoae  gnmd  and  mnhifiaioiis  emotions  which  may  inspira  hb  with  revercnce 

objects,  we  ooght  invariably  to  connect  our  and  adoration  of  that  glorious  and  incompi^ 

views  and  investigationB  with  the  supreme  hensible  Being  **  by  whom  the  worlds  we^ 

•gsncy  of  Him  who  brought  them  into  exist-  framed,"  ''who  created  all  things,  and  ftr 

•noe,  and  to  cherish  thooe  sentinients  snd  whose  pleasure  thej  are  and  were  created.'^ 


CHAPTER!. 

i 

ji  Chneral  View  cf  the  Starry  HemerUf  with  represeniatiom  of  ddakhed  portiom  cf 

ike  Firmament, 

Jr  we  eonU  suppose  a  community  of  ra-  of  the  aky,  the  view  thus  obtained  would 

HoDal  beings  to  have  lived  far  ages  in  some  somewhat  resemble  the  partial  glimpse  we 

■ubCennaneous  grottoes  far  beneath  the  surfiice  have  yet  acquired  of  the  splendour  and  Mvih 

of  the  earth,  and  never  to  have  visited  the  limities  of  the  distant  universe ;  and  were  we 

exterior  portions  of  our  globe,  their  ideas  transported  to  those  bx  distant  scenes,  which 

must  have  been  extremely  circumscribed,  and  appear  through  our  telescopes  only  like  dim 

their  enjoyments  extremely  imperfect,  even  specks  of  Ii(^  we  should,  doubtless,  be  as 

although  tiiey  had  been  furmshed  with  every  much  overpowered  with   astonishment  and 

thing  requisite  for  their  animal  subsistence,  wonder  at    the  magnificent    scenes  which 

Could  we  imagine  that  such  beings  were  all  would  open  to  our  view,  as  our  supposed  sub- 

at  once  transported  to  the  surface  of  the  earth,  terraneous  inhabitants  could  be  at  the  am- 

with  what  astonishment  and  wonder  would  plitude  and  grandeur  of  our  terrestrial  abode. 

they  be  seized  when  they  beheld  the  expan-  In  our  present  habitation  we  are  confined 

sive  landscape  of  the  world,  the  lofty  moun-  to  a  mere  point  in  the  infinity  of  space.  Ample 

tains    towering    to  the    clouds^    -the    hiHs  as  our  prospects  are,  it  is  not  improbable  that 

crowned  with  magnificent  forests, — ^the  plains  the  views  we  have  already  attained  bear  a 

stretching  to  the  boundaries  of  the  horizon,  less  proportion  to  the  whole  immensity  of 

and  adorned  with  colours  of  every  shade,—  creation  than  the  limited  range  of  a  microscopic 

the  expansive  lake,  like  a  magnificent  mirror,  animalcule  bears  to  the  wide  expanse  of  the 

embosomed  among  the  hills, — the  rivers  roll-  ocean.    What  ia  seen  by  human  eyes,  even 

ing  their  watery  treasures  towards  the  ocean,  when  assisted  by  the  most  powerful  Instru- 

— and  the  sun  in  the  firmament  revolving  ments,  may  be  as  nothing  when  compared  to 

around  the  circuit  of  the  sl^,  difiusing  Us  what  is  unseen  and  placed  for  ever  beyond 

light  and  heat  on  every  surrounding  object !  the  view  of  mortals.     Since  the  heavens  first 

Above  all,  with  what  emotions  of  admiration  began  to  be  contemplated,  our  views  have 

would  they  be  filled  when  they  beheld  the  been  carried  thousands  of  times  further  into 

solar  globe   descending  below  the  western  the  regions  of  space  than  the  unassisted  eye 

horizon,  snd  soon  after  the  moon  displaying  could  enable  us  to  penetrate ;  and  at  every 

her  silver  crescent  in  the  sky,  and  the  stars,  stage  of  improvement  in  optical  instrumenfs 

one  after  another,  emerging  from  the  blue  our  prospects  have  been  still  fiirther  extended, 

ethereal,  till  the  whole  celestial  <;oncave  ap-  new  objects  and  new  regions  of  creation  have 

peared  aJl  over  spangled  with  a  thousand  appeared  rising  to  view,  in  boundless  per- 

ihining  orbs,  emitting  their  radiance  fit>m  spective,  in  every  direction,  without  the  least 

every  part  of  the  cope  of  heaven,  and  all  indication  of  a  boundary  to  the  operations  ot 

moring,  iwith  an  apparently  slow  and  silent  Omnipotence ;  leaving  us  no  room  to  doubt 

motion,  along  the  spaces  of  the  firmament !  that  all  we  have  hitherto  discovered  is  but  a 

Such  expansive  and  novel  scenes  would  un«  small  and  inconsiderable  part  of  the  length 

doubtedly  overwhelm  the  ftunilties  pf  such  and  breadth,  and  the  height  and  depth  of 

beings  with  astonishment,  and  transport,  and  immensity.    We  may  suppose,  without  the 

wonder  inexpressible.  least  degree  of  improbability  or  extravagancci, 

We  are  pbced,  perhaps,  in  a  situation  that,  were  the  whole  of  the  viaible  system  of 

nearly  similar  in  regard  to  the  remote  regions  creation  annihilated,  though  it  would  leaved 

of  tlie  universe,  os  the  beings  we  have  sup-  void  immeasurable  and  incomprehensible  1^ 

posed  were  situated  with  respect  to  the  am-  mortals,  it  would  appear  to  the  eye  of  Omni- 

pie  prospects  we  enjoy  on  the  surfiu^  of  our  science    only   as    an    inconsiderable    bla^ 

globe.    Were  such  beings,  from  their  subter-  scarcely  discernible  amidst  Um  wonders  of 

nuwan  8bodes,to  look  through  a  narrow  fim-  wisdom  and  omnipotence  with  which  il  fe 

Del  which   presented   them  with  a  feeble  surrounded.             j  <    4*       , 

^pse  of  our  upper  world,  and  of  a  portion  Such  views  and  deducUona  have  been  d*- 
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rivad  firom  attontiva  mrwtjm  of  the  Stabbt  tioiifl  cnfjtA  to  •oaraboveall  ifsuifiil  piuwill 
Hbatihs.  lliese  hevrexu  preient,  even  to  and  its  transitoiy  eDJoymenti.  In  diort,  m 
tho  uotutored  obaerver,  a  rablime  and  elevat-  this  uniTDiaal  temple,  hung  with  innamenUa 
ing  qiectacle.  He  beholda  an  immenae  4Don-  lights,  we  behold,  with  the  eye  of  imagiiialioa, 
cave  hemispheie,  surrounding  the  earth  in  unnumbered  legions  of  bright  inteUigmoai^ 
every  region,  and  resting,  as  it  were,  upon  the  unseen  by  mortal  eyes,  celebrating  in  ecstttic 
circle  of  the  honaon.  Wherever  he  roams  strains,  Uie  perfections  of  Him  who  is  die 
abroad,  on  the  8urfiK»  of  the  land  or  of  the  creator  and  governor  of  all  woiids^— we  in 
ocean,  this  celestial  vault  still  appears  encom-  canied  forward  to  an  eternity  to  come,iiiudit 
paasing  tha  world ;  and  after  travelling  whoae  aoenes  and  revolutions  alone  tiie  me^' 
thousamda  of  miles,  it  seems  to  make  no  nificent  objecta  it  contains  can  be  oontesi* 
nearer  an  approach  than  when  the  journey  plated  in  all  their  extent  and  grandeur, 
commenced.  From  every  quarter  of  this  It  is  an  evidence  of  the  depraved  and  gio* 
mighty  arch  numerous  li^ts  are  displayed,  veiling  dispositions  of  man  Uial  the  fiimameBt 
moving  onv^ard  in  aofemn  ailence,  and  cidcu-  is  so  seldom  contemplated  with  the  eye  of 
lated  to  inspire  admiration  and  awe.  Even  reason  and  devotioiL  No  other  stodiee  caa 
the  rudest  savagea  have  been  struck  with  ad-  preaent  an  aasemblage  of  objects  so  woadeiihl 
miration  at  the  view  of  the  nocturnal  heavens,  and  sublime ;  and  yet,  of  all  the  departmeDli 
and  have  regarded  the  celestial  luminaries  of  knowledge  which  are  generally  proeeaited, 
either  as  the  residence!^  of  their  gods,  or  the  no  one  is  so  little  understood  or  appreciated 
arbiters  of  their  future  destinies.  by  the  bulk  of  mankind  as  the  science  of  the 

But  to  minds  enlightened  with  the  disco-  heavens.  Were  it  more  generally  studied, 
varies  of  science  and  revelation  the  firmament  or  its  objects  were  frequently  contemplated, 
presents  a  scene  incomparably  more  magnifi-  it  would  have  a  tendency  to  purify  and  ele* 
cent  and  august.  Its  concave  rises  towards  vate  the  squl,  to  expand  and  ennoble  the  iD> 
immensity,  and  stretches,  on  every  hand,  to  tellectual  facul^,  and  to  supply  intexeitiiv 
regions  immeasurable  by  any  finite  intelli-  topics  for  conversation  and  reflection.  The 
gence ;  it  opens  to  the  view  a  glimpse  of  orbs  objects  in  the  heavens  are  so  grand,  so  nume* 
of  inconceivable  magnitude  and  grandeur,  and  rous,  so  diversified,  and  so  magnificent,  bodi 
arranged  in  multitudea  which  no  man  can  in  their  size  and  in  the  rapidity  of  their  mo- 
number,  whidi  have  difiiised  their  radiance  tions,  that  there  appears  no  end  to  specuIatioD, 
on  the  earth  during  hundreds  of  generations ;  to  inquiry,  to  conjecture,  to  incessant  admin* 
it  opens  a  vista  which  carriea  our  views  into  tion.  There  is  ample  room  for  all  the  facnl- 
the  regions  of  infinity,  and  exhibits  a  aenai-  ties  of  the  brightest  genius  to  be  employe^ 
ble  display  of  the  immensity  of  space,  aqd  of  and  to  expatiate  in  all  their  energy  on  tfaii 
the  boundleas  operations  of  Omnipotence ;  it  boundless  theme ;  and  were  they  thus  em- 
demonstmtes  the  existence  of  an  eternal  and  ployed  more  fipequcntly  than  they  are,  our 
incomprehensible  Divinity,  who  presides  in  views  of  the  arrangement,  and  the  natoia  of 
all  the  grandeur  of  his  attributes  over  an  un-  the  magnificent  globes  of  heaven,  jnigfat  be 
limited  empire ;  it  overwhelms  the  contempla-  rendered  still  more  definite  and  expansive, 
tive  mind  with  a  display  of  the  riches  of  his  While  contemplating  the  expanse  of  the 
wisdom  and  the  Tories  of  his  OxiriPOTszrcx ;  starry  heavens,  the  mind  is  naturally  led  into 
it  directs  our  pro^iects  to  the  regions  of  other  a  boundless  train  of  speculations  and  in- 
worlds,  where  ten  thousand  times  ten  thou-  quiries.  Where  do  these  mighty  beavcni 
sands  of  intelligences,  of  various  orders,  ex-  begin,  and'where  do  they  end  ?  Can  imagi- 
perience  the  effects  of  divine  love  and  benefi-  nation  fathom  their  depth,  or  human  calcnia- 
cence«  Amidst  the  silence  and  the  solitude  tions  and  figures  express  their  extent?  Have 
of  the  midnight  scene,  it  inspires  the  soul  with  angels  or  archangels  ever  winged  their  flight 
a  solemn  awe  and  with  reverential  emotions ;  across  the  boundaries  of  the  firmament!  Can 
it  excitea  admiration,  astonishment,  and  the  highest  created  beings  measure  the  dimen- 
wonder  in  every  reflecting  mind,  and  has  a  aions  of  those  heavens,  or  explore  them 
liendency  to  enkindle  the  fire  of  devotion,  and  throughout  all  their  departments  ?  Is  there  a 
to  raise  the  afibctions  to  that  ineffable  Being  boundary  to  creation  beyond  which  the  cner- 
who  presides  in  high  authority  over  all  its  gies  of  Omnipotence  are  unknown,  or  does  it 
movements.  While  contemplating,  with  the  extend  throughout  the  infinity  of  space  1  If 
eye  of  intelligence,  this  immeuurable  expanse,  the  immense  fabric  of  the  universe  yet  ooa>> 
it  teaches  us  the  littleness  of  man,  and  of  all  pleted,  or  is  almighty  power  still  opcratis| 
that  earthly  pomp  and  splendour  of  which  he  throughout  the  boundless  dimensions  of  space, 
is  so  proud ;  it  shows  us  that  this  world,  with  and  new  creations  still  starting  into  existoioe  * 
all  its  furniture  and  decorations,  is  but  an  At  what  period  in  duration  did  this  mighty 
almost  invinble  speck  on  the  great  map  of  the  fabric  commence,  and  when  will  it  be  oooi- 
oniverse;  and  that  our  thoughts  and  afiec-  pleted  1  Will  a  period  ever  arrive  whn 
(A3« 
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Oife  opBratiaiii  of  croating  power  duJI  oease,  danng  fbe  day,  wlien  the  son  is  ■hining  in 

cr  will  they  be  conttmied  thronghoat  all  the  all  its  i^lendoar. 

revoiatknis  of  eternity  1  Whai  various  oideis  In  order  *o  prevent  confusion  in  our  first 
of  iDleUectual  beings  people  the  vast  regions  sarreys  of  toe  stany  heavens,  let  us  fix  npon 
of  dwrnuTersel     Wi&i  what  mental  eneigies  a  certain  portion  of  the  firmament,  and  the 
and  corporeal  powers  are  they  endowed  1  more  conspidoos  stars  whidi  lie  in  its  imme- 
Ari  they  confined  to  one  region  of  space,  or  diate  yidnity.  Let  ns  suppose  onrsehres  can- 
are  they  invested  with  powers  of  locomotion,  templating  Uie  heavens  about  the  middle  of 
wfaicn  enable  them  to  wing  their  flight  fiom  January,  at  eight  o'dodL  in  the  evening,  in 
woijd  to  worldl     Are  they  making  rapid  ad-  the  latitade  52®  nortib.    At  that  time,  if  we 
vuoes,  from  age  to  age,  in  intellectual  im-  turn  our  ftces  toward  the  south,  we  shall  be- 
provementl     Has    moral   evil    ever    made  hold  the  splendid   constellation  of  Orion  a 
inroads  into  those  remote  regions  of  creation,  little  to  the  east  of  the  meridian,  or  nearly 
or  are  all  their  inhabitants  confirmed  in  a  approaching  the  south.     This  constellsftioQ 
state  of  innocence  and  bliss  ?  Is  thdr  history  forms  one  of  the  most  striking  snd  beaatifiil 
diversified  by  new  and  wondeifiil  events,  and  dusters  of  stsrs  in  the  heavens,  and  is  gen^ 
do  cfaangea  and  revolutions  happen  among  rally  recognized  even  by  common  observers, 
them  1    Are  all  the  tribes  of  intellectual  nar  It  is  distinguished  by  four  brilliant  stars  in 
tores  throughout  creation  connected  together  the  form  of  an  oblong,  or  parallelogram ;  and 
by  certain  relations  and  bonds  of  union,  and  particularly  by  three  bright  stars  in  a  strai^j^ 
will  a  period  ever  arrive  in  the  future  revolu-  line  near  tiie  middle  of  the  square,  or  panl- 
tions  of  eternity  when  they  shall  have  had  an  lelogram,  which  are  known  by  the  names  of 
intimate  correspondence  with  one  another  1  "the  Three  Kings,"  or  the  **  Ell,"  or **  Yard." 
These,  and  hundreds  of  similar  inquiries,  are  They  are  also  termed  Orion's  belt ;  and  in 
naturally  suggested  by  serious  contemplations  the  book  of  Job,  **  the  bands  of  Orion ;"  and 
of   the   objects  connected  with    the    starry  the  space  they  occupy  is  ezacUy  three  degrees 
heavens,  and  they  have  a  tendency  to  lead  .in  length.    The  line  passing  through  these 
the  mind  to  subUme  and  interesting  trains  three  stars  points  to  the  Pleiadea,  or  seven 
of  thought    and  reflection,   and    to    afford  stars,  on  the  one  side,  and  to  Siritu,  or  the 
scope  for  the  noblest  energies  of  the  human  Dog  Star,  on  the  other.    The  equinoctial  dr- 
soul.  cle  passes  through  the  uppermost  of  these 
But  leaving  such  reflections,  in  the  mean  stan,  which  is  called  Mintihi.    They  are 
time,  let  us  now  take  a  general  view  of  die  situated  about  dgfat  degrees  west  from  the 
stany  heavens  as  they  appear  to  the  eye  of  a  aolHitial  colure,  or  that  great  circle  which 
coBUtton  spectator.                              .  passes  through  the  poles  of  the  heavens,  and 
When  an  untutored  observer  attempts  to  the  first  points  of  Cancer  and  Capricorn,  in 
take  a  serious  survey  of  the  stany  firmament  which  the  sun  is  in  his  greatest  declination 
for  the  first  time,  he  is  apt  to  be  bewildered  north  and  south,  which  happens  on  the  21st 
St  the  idea  of  the  immense  multitude  of  stars  of  June  and  21st  of  December.    There  is  a 
which  seem  to  present  themselves  in  every  row  of  small  stars  which  run  down  obliquely 
part  of  the  sky,  and  the  apparent  confusion  below  the  belt,  and  seem  to  hang  firom  it, 
with  which  they  seem  to  be  arranged.    He  is  which  is  denominated  the  sword  of  Orion, 
apt  te  think  that  they  are  absolutely  innumer-  About  the  middle  of  tiiis  row  of  stars  there  is 
tble,&nd  that  all  attempts  to  enumerate  or  to  perceived,  by  means  of  the  telescope,  one  of 
dssiify  them  would  be  in  vain.     There  is  the  most  remarkable  nebulsB  in  the  beavena. 
■omething  so  magnificent  and  overpowering  The  whole  number  of  stars  visible  by  the 
in  a  cursory  view  of  a  dear  starry  sky,  that  naked  eye  in  this  constellation  has  been  reck* 
the  mind  shrinks  firom  the  idea  of  ever  being  oned  at  about  78 ;  of  which  two  are  of  the 
able  to  form  a  distinct  conception  of  the  first  magnitude— namely,  Rigel,  in  the  lefk 
number  and  order  of  those  huninous  ortis,  or  loot  on  the  west,  and  Betelgueae,  on  the  east 
of  their  distances  and  magnitudes ;  but  the  shoulder.  They  sre  connected  liy  a  line  drawn 
genius  and  industry  of  man  have,  in  numer-  through  the  uppermost  star  of  the  belt  There 
OQS  instances,  accompliflhed  what  at  first  view  are  four  stars  of  the  second  magnitude,  tlirea 
appeared  beyond  the  reach  of  the  human  of  the  third,  and  fifteen  of  the  fourth ;  but 
Acuities.    All  the  stars  vimbk  to  the  naked  several  thousands  of  stars  have  been  pereeived 
tyt  have  been  numbered,  and  their  relative  by  good  telesc<^>es  within  the  limits  of  this 
pontions  determined,  with  as  much  preddcm  constellation. 

M  the  longitudea,  latitudes,  and  bearings  of  North  by  west  of  Orion  is  the  constellation 

plsoes  on  the  sur&ce  of  the  gfobe;  and  there  Taurus^  or  the  Bull,  one  of  Uie  signs  of  the 

M  not  a  star  visible  to  the  unassistod  eye,  aodiac.    The  Fleiades,  or  the  seven  stars,  so 

bat  its  precise  position  can  be  pomted  out,  firequentiy  alluded  to  both  in  andent  and 

ttot  only  during  the  shades  of  night,  but  even  m<»dem  times,  form  a  portion  of  this  constella- 

tf8  (637) 
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lion.    At  the  tinw  now  luypowd,  diey  are  a  Camu  MajoTf  at  fhe  Qnaiba  Do^  and  hai 

vetj  little  beyond  the  meridian  to  the  wait,  Hydra  on  the  east,  and  Orion  on  the  wml 

and  about  thn^-aeren  degreea  l  ith  by  west  It  conaiali  of  only  about  finirteen  atan  nnbls 

of  the  belt  of  Orion,  at  an  eleration  abofo  the  to  the  naked  eye,  the  prindpel  of  which  is 

horizon  of  about  lixty-fiNir  degieea.    Thia  .  Proeifo^  a  bright  atar  between  the  fiiat  and 

duster  waa  deacribed  by  the  ancienlt  aa  eoi^  aeoond  maginttude.  It  ia  abnoat  directly  aooth 

aiating  of  aeten  alan,  but  at  praaent  only  ax  from  PoUuz,  and  diatant  from  it  about  twen^- 

can  be  diatinguidied  by  the  naked  eye.  With  firar  degreea.    The  next  brightest  atar  in  tlui 

powerful  teleaoopea,  however,  mofe  than  200  oonateUation,  which  ia  oonaideiahly  amaDs 

atazB  have  been  counted  within  the  limits  of  than  Procyon^iB  called  Gamelza,  and  isotoai- 

this  group.    The  Hyade»  ia  another  duster,  ed  about  four  degrees  noith-weat  of  Procyao. 
•itnated  about  eleren  degreea  aonth-eaiit  from       Sooth  by  west  of  Cania  Minor,  at  the  die* 

the  Pleiadea,  consisting,  chiefly  of  amall  atarsy  tanoeofuMriy  thirty  degreea,  is  CortwJfi^, 

io  arranged  aa  to  form  a  figure  aomewhat  like  or  the  Greater  Dog.  It  is  soptlneast  from  Ihs 

the  letter  V.    On  the  lef^  at  the  top  of  the  belt  of  Orion,  and  due  east  from  the  constefl^ 

letter,  is  a  atar  of  the  first  magnitude,  named  tion  of  LeptUyOS  the  Hare,  at  the  distancf  of 

Aldebaran,  or  the  Bull's  Eye,  whidi  is  diik  tan  degrees.  Cania  Major  ia  easily  distinginhed 

tingnished  from  most  of  the  other  stars  by  its  by  the  brilliancy  of  its  princqMd  star,  Sirm, 

ruddy  appearance.     This  constellation    ii  which  is  apparently  the  laigest  and  bri^ilat 

situated  between  Perseus  and  Auriga  on  the  fixed  star  in  the  heavens,  so  that  it  is  gtne- 

north,  and  has  Gemini  on  the  east,  Aries  on  rally  considered  as  one  of  the  nearest  of  tbem 

the  west,  and  Orion  and  Eridanus  on  the  distant  orba,  though  ita  distance  from  the  earth 

south.    It  consists  of  about  140  atars  visible  is  computed  at  not  less  than  twenty  bilkoot 

to  the  naked  eye.  of  miles;  and  a  cannon  ball,  moring  over 

The  constellation  Gemmt  is  situated  north-  this  immense  space  at  the  rate  of  niMleea 

east  from  Orion,  and  almost  due  east  from  the  miles  a  minute,  would  require    mors  Ifasn 

Pleiades,  and  is  one  of  the  signs  of  the  zodiac  two  miUions  of  years  before  it  oootf  itadi 

It  has  Cancer  on  the  east,  Taurus  on  the  this  distant  orb.      Sirius  is  south  bf  east 

west,  and  the  Lynx,  on  the  north.     The  of  Betelguese  in  the  left  shoulder  of  Onfln,st 

orbit  of  the  earth,  or  the  apparent  drde  de*  the  distance  of  twenty-«even  dcgresi^  sad 

acribed.  by  the  sun  in  his  annual  course,  south-east  from  the  lower  star  in  the  bd^tf 

passes  through  the  middle  of  this  constellation,  the  distance  of  twenty-three  degreea^    A  Ens 

From  the  21st  of  June  till  the  23d  of  July,  drewn  through  the  three  atan  vriiidi  fiNmftt 

the  sun  passes  through  this  sign,  but  the  stars  belt,  towards  the  south-east,  leads  Att  ef% 

of  which  it  is  composed  are  then  invisible,  directly  to  Sirius,  which,  at  the 

being  overpowered  by  the  superior  brightness  hour  we  have  stated,  is  about  twelve 

of  the  solar  rays,    llus  constellation  is  easily  obove  the  south-easterly  point  of  the  1 

distinguished  by  two  brilliant  stars,  denomi-  a  line  dnwn  from  Betelguese  aontfa^ail  t> 

nated   Castor  and  Pollux,  which  are  within  wards  Sirius,  and  thence  to  the  nerthtsit 

&9Q  degrees  of  each  other.     Castor,  a  star  of  meets  Procyon  in  Cams  Minor,  and  inailiiwd 

the  first  magnitude,  is  the  northernmost  of  the  nearly  due  west,  it  again  meets  Bete^OBS^ 

two ;  and  Pollux,  a  star  of  the  second  magni-  so  that  theae  three  stan  seem  to  fbnn  alugs 

tude,  is  situated  a  little  to  the  south-east  of  it  triangle,  which  is  nearly  equilateral  Anodier 

Castor  is  fotmd  by  the  telescope  to  be  a  triangle  is  formed  by  drawing  a  line  eastwiri 

double  star,  the  smaller  one  being  invirible  to  from  Betelguese  to  Procyon,  as  a  bass,  froo 

the  naked  eye ;  and,  from  a  long  aeries  of  ob-  Procycm  straight  north  to  Pollux,  and  fien 

aervations,  it  is  found  that  the  smaller  star  is  thence  again  south-west  to  Betelguese,  wludi 

revolving  around  the  larger  with  a  slow  mo-  forms  a  right-angled  triangle,  having  the  right 

tion,  and  that  a  complete  revolution  will  angle  at  the  star  Proc^^on,  and  the  line  ei- 

occupy  more  than  300  years.    About  twenty  tending  from  Pollux  to  Betdgueae  forms  tbs 

degrees  south-west  of  Castor  and  Pollux  are  hypotlMnuse. 

three  small  stars,  nearly  in  a  straight  line.       In  order  to  render  theae  descriptions  moR 

snd  about  three  or  four  degrees  distant  from  definite,  I  have  sketched  in  Plate  I.  a  smaU 

each  other.    The  southernmost  of  the  three  map  of  this  portion  of  the  heavens,  in  whidi 

lies  nearly  in  a  line  with  Pollux  and  the  star  the  prindpd  stars  in  the  constellations  above 

Betelguese,  in  the  constellation  of  Orion,  but  descxibed  are  represented.     The  left-iuad 

somewhat  nearer  to  Betelguese  than  to  Pd-  side  of  this  map  represents  the  east;  tbe 

lux.    These  stars,  in  the  hieroglyphic  figure  r^A^hand  side  die  toes/;  the  lower  pa2t,th> 

of  Oemini,  form  the  feet  of  the  twins.  south ;  and  the  upper  part  the.  north,  or  higher 

Directly  south  of  (3emini  is  the  constellation  portion  of  the  heavens.    When  used  so  as  to 

of  Cams  Minor,  or  the  Lesser  Dog.    It  is  compare  it  with  the  real  firmament,  the  ob> 

situated  about  mid-way  between  Gemini  and  aerver  is  supposed  to  have  his  hoe  directed 
«M8) 
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ciuaSj  to  ttw  KMlh  md  tha  wMtheMtin  npittatai  bmj    tha   mUdle   ot    Uw  iiM 

paita  of  Ibe  Aj.    He  may  then  euilj  dia-  Almoit  liireetly  north  from  Aung*.  «1  IllB 

tinganb  the  i^iDc^nd  ilar*  laid  down  in  it  b^  diatanca  of  •eTsntean  degieea,  ia  tha  itai  Cth 

(be  following  dimciiaDa : — A  line  daain  fi«n  ptila,  in  the  muds  ooiMtellation,  nhieh  ia  one 

^  to  A,  at  dta  top  of  the  map,  paaa^mmmgh  ol  the  bri|^iteM  ilan  in  tha  baaToiu  next  to 

the  atai  Catiar  in  Oeouni,  which  ia  near  the  Sihni.  It  ia  aboDt  tw«n^-aight  dagrnea  oarth- 

left-hawl  aide.     A  line  dnwn  fiom  C  to  D,  eaat  from  the  Pleiadea,  but  ia  be^rond  Ibe 

paae*   tfaroi^   PoUax  in  the   amw  agn,  northern  liinila  of  the  map.    A  line  dnwn 

which  ii  foar  or  fire  degree*  to  the  aoutfa-  bom  B  to  F,  [iiiiw  Ihroogfa  Atdebaran,  at 

east    of  Cutor;    it    likatriae    paaaaa    near  tha  BoLI'i  E;e,  and  tha  Hjadea ;  north-weat 

Aur^ti,  a  itar  <£  the  aeoond  magnitada,  in  of  wUeh  ia  the  Plsiadaa,  or  WTan  atari,  oaar 

the  conatellalicii  of  the  WagDner,  wliieh  ia  tha  north  w«at  pait  of  tlw  map.  A  liiM  dnwB 
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from  G  to  if ,  pi— T-  through  the  atai  Beltl-  P  Q  puaea  thnmith  Sa!ph,»  «tar  of  the  third 

FUfjt,  in  the  eaat  ahoulder  of  Orion  ;  the  line  magnitude,  in  Orion'«  right  knee,  eight  and  a 

f™  J  lo  if,  jnaiKa  Ihrongh  flettrfrti.  in  the  half  degreed  eaitof  RigoL     The  too  form  tha 

veM  dioulder.  a  star  of  the  second  magnitude,  lower  end  of  the  parBlIologram  of  Orion.  Th« 

•mnihat  ken  brilliant  than  Betalgoeae,  and  line  R  S  paaaet  through  the  itar  Siriut,  in 

llflniB  pasiea  through  Pntevon,  in  Canii  in  Cania  Major,  which  ia  east  bf  south  from 

Minr,  which  appcan  near  the  left  side  of  the  8u[A,  at    the    distance  of   flfteen   degree* 

iDt|i :  and  the  line  from  ii  to  Vpasaeathroagfa  The  amall  stars  to  the  wert,  or  li^t  hand  of 

tie  nuddle  star  of  Orion's  belt.     The  line  Siriua  form  a  part  of  the    constellation  of 

from  N  to  O  pi  HITS  through   Bigtl.  in  the  Lepat.  or  the  Hare.     A  line  drawn  from  T 

UlfbolofOrion,  a  star  of  the  first  magnitude  to  I/,  from  Oe  norlfaem  to  the  aouthem  part 

SIbd  tkgrees  sooth  of  Bellatrix.    The  line  of  the  map,  will  pmnt  out  the  poaition  of  tha 
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Min  here  repceeenteJ  with  Teq)eet  to  the  fbnmil;  deKiibed,  uid  mo;  be  eairalj  tnnJ 

Mwridim,  at  the  tinie  then  obeerratioiu  are  in  the  beaTens.     Although  1  hsTc  fixed  en 

•nppoMd  to  b«  oude.   The  etara  on  the  right  the  middle  of  Juiuary,  U  eight  o'clock  in  dM 

of  Itlil  line  an  west  of  the  nwridiui,  and  all  eTemn^M)r  these  obeerratioiu,  yet  the  win 

IhoM  to  the  left  are  to  the  east  of  it.  ttan  id^  be  trared,  at  diflerEDt  houn,  during 

Bj  attending  to  the  above  directioni,  and  the  monthe  of  NoYember,  December,  Janaarr, 

oomparing  the  delineationj  on  the  map  with  Februuy,  and  Maich.     Aboat  the  middk  of 

the  heaTene,  all  the  >tan  and  coiutellationa  Norember,  at  midnight,  and  the  middle  of 

noted  abore    ma;  he   readiF;  dietingniAed.  December,  at  ten  o'clock,  r.  a.,  thia  poitioii 

The  tnanglM  formed  by  Beteigueee,  Procyon,  of  the  heavenj  will  appear  nearly  in  the  am 

■nd  ^lioi,  and  by  Prdhu,  Pioeyon,  and  Bo-  poatiDn  as  here  repreaented.   About  the  mil- 

lelgnaae,  will  likewiaa  be  aeen  ax  the  map,  aa  die  of  February,  Orion  will  be  on  the  moi- 

PLATE  n. 


dian  about  eight  ia  the  evening;  and  in  the  thia  portion  of  the  heavena  in  ttie  direcli<n> 

moDlh  of  March,  at  the  nme  hour,  conader-  b,  or  neaitf  cone^Kmding  to  the  liwi  L  Hi 

aUy  to  the  weet  of  it;  hat  all  the  adjacent  *o  that  it  paaiea  yet?  near  to  the  opperMr 

atara  and  conatellalions  may  be  traced  at  thil  in  the  bdt  of  Oktm.    lie  degrees  of  oeA 

time  in  the  maimer  already  deeoibed.    The  and  Booth  declination*  from  the  equator  u* 

Man  and  conatdlaliom  delineated  an  thia  m^  marked  on  the  margin. 

cos^rehend  a  apace  in  the  heaveru  extending  •  Tin  rfuliuijai  of  a  Ii«»v*n1ir  bodf  y  to  d*»- 

in  breadth,  from  north  to  aouth,  about  fifty  ""VurTiHl  t^'°>T  '"""  ""  ""'""'^  " 

degrsee — namely,  from   thirty-three    degreea    queoui  '-'-■■ ■- -'■ 

of   nivth  declinatlDn  to  aeventeen  degreea  (rnn  il 

•oulh;  and  in  lengltr,  frcnn  weet  to  east,  about  ^!"^ 

mi!cj  ilegrteai    Ilka  equaUr  runa  ttiroagli  S)  dEi 


EXPLANATION  OF  TH£  PLANISPHERE&  17 

Plate  II.  repreaentB  another  portkm  of  Uie  xnarkaUe  atan  may  be  eeen  at  Ihia  time  b»> 
heavens  aa  it  appean  about  the  beginnmg  of  aidea  thoae  noted  in  the  map,  particalarly  the 
September.    It  indudea  some  of  the  Ivger  aqoaie  of  PegamiB,  or  the   Flying  Horse. 
itan  belonging  to  the  conatellationa  Cygnus,  About  fifty-three  degreea  nearly  east  fiom 
LyrOj  Cerbenu^  Serpentarius,  Aquim,  Her-  Altair  ia  Marktdfy  a  star  of  tlie  aecond  mag- 
ciMBf ,  and  Corona  Borealis.    At  ten  o'clock  nitude ;  sixteen  and  a  half  degreea  east  of 
in  the  evening  of  the  1st  of  September,  the  Markab  is  A^enibj  another  star  of  the  second 
itar  Altair,  in  the  constellation  o£  Aqnxla,  or  magnitude;  finuteoi  degreea  north  of  Algenih 
the  Eagle,  will  be  nearly  on  the  meridian,  at  ia  A^keratz,  and  fourteen  degrees  west  of 
an  eleyation  above  the  horizon  of  about  forty-  Alpheratz  is  Sekeat,  both  of  them  stars  of  the 
six  degrees.     This  star,  which  ia  between  the  aeoiond  magnitude.  Theae  four  stars,  of  neariy 
first  and  second  magnitude,  la  aitnated  near  equal  magnitudes,  form  the  Sqttare  of  Pega- 
the  east  or  left-hand  side  of  the  map,  near  the  nu,  and  appear  nearly  half-way  between  the 
bottom,  and  has  a  small  star  to  the  south,  and  eastern  horizon  and  the  meridian, 
another  to  the  north-weat  of  it    A  line  drawn       All  the  stars  alluded  to  above  may  likewise 
fr(Mn  Tto  U  peases  through  the  star  Altair,  be  aeen  during  the  months  of  July  «nd  Au- 
and  a  line  from  Fto  Wpaaaea  through  the  gust,  when  th^  will  appear  in  a  more  eaa^ 
meridian  at  the  hour  supposed.  er/v  position  than  at  the  time  atated  above; 
The  seven  stars  which  are  nearest  Altair,  and  in  the  month  of  October,  at  eight  o'clock, 
towards  the  south,  and  weat,  and  north-west^  and  in  November,  at  six  o'clock  in  the  even- 
belong  to  the  constellation  of  Aguila,    All  ing,  they  will  be  seen  nearly  in  the  poaHiona 
the  stars  on  the  map  which  are  to  the  rig^t-  which  have  been  now  repreaented. 
hand  of  Altair,  are  ioea<  of  the  meridian.    A       Plate  m.  represents  a  view  of  some  of  the 
fine  drawn  from  X  to  Y,  near  the  top  of  the  principal  atars  around  the  pole,  extending 
msp^  passes  through  Denib,  a  bright  star  <^  from  the  polar  point,  in  every  direction,  about 
the  second  magnitude  in  the  ccmsteOation  of  forty-fi.ve  degrees.    In  using  this  map,  the 
CygnuBf  or  the  Swan,  which  is  the  star  next  observer  is  supposed  to  be  looking  towards 
the  left4iand  side,  nearly  due  north  finom  Al-  the  north,  in  which  caae,  the  left  hand  side 
tair,  at  the  distance  of  thirtf-aix  degreea;  the  of  the  map  is  towards  the  west,  and  the  right 
ether  four  atars  adjacent  to  it  belong  to  the  aide  towarda  the  eagt.    The  large  star  near 
«me  eonsteUation.    A  line  drawn  finnn  A  to  the  centre  of  the  miq)  is  the  Pole-star,  which 
B  paaaes  through  the  star  Vega,  or  a  Lyrm,  forms  the  tip  of  the  tail  of  Urta  Minor,  the 
i  brilliant  atar  of  the  first  magnitude  in  the  square  of  which,  and  the  two  other  stars  in 
eonsteUation  of  the  Harp.    The  six  small  the  tail,  will  be  seen  ascending  fimn  it  towards 
im  to  the  south-east  of  it  likewise  belong  to  the  ri^t  hand,  when  the  map  is  so  placed 
tkb  eonsteUation*    The  stars  on  the  riji^t,  or  that  the  1st  of  April  is  at  the  top.    There  ia 
to  the  westward  of  Vega,  belong  chiefly  to  only  one  star  of  the  first  magnitude  within 
the  constellation  of  Hercules,    A  line  dnwn  the  limits  of  this  map — ^namely,  CmeUa,  the 
from  C  to  D  peases  throng  the  principal  star  principal  star  in  the  constellation  m  Auriga^ 
Corona  BoreaHa,  or  the  Northern  Orown,  <qpposite  that  part  ofthe  map  where  the  month 
nanwd  A}phaeea,  which  ia  of  the  third  mag-  of  December  is  marked.    A  line  drawn  firom 
Aitade,  and  near  the  right-hand  aide  of  the  C  to  D  passes  through  this  star,  which  is  ad- 
Bap.    The  atars  north  and  east  from  it  be-  jacent  to  the  extremity  of  the  map.    There 
kog  to  the  aame  conateUation.     West  from  are  eleven  stare  of  the  second  magnitude; 
Alphaoca  is  Mirae^  at  the  distance  of  eleven  ^ve  in  the  square  and  taU  of  Vroa  Major,  or 
Agrees ;  and  aonth-west  of  Bfirac,  at  the  die-  the  Great  Bear — namely  the  two  pointers^ 
taaee  of  ten  degreea,  ia  Areturus,  a  bright  Dubbe  and  Merak,  Phad,  AUoth,  and  BerkeU 
Mar  of  the  first  magnitude,  whidi  ia  then  naeh.    The  othen  are  MenkaUna,  Etttnim, 
ibout  eighteen  degreea  above  the  weatem  ho-  Rastaban,  AJgerUb,  Delta  Cygni,  and  the 
liiOB.    Both  theae  atan  are  in  the  conateUa-  Pole'ttar.    A  line  drawn  from  AtoB  passes 
tioD  of  Bootes,  but  they  are  not  vrithin  the  through  Dubbe  and  Merok,  and  the  Pole>«tar 
fimits  of  the  m^     A  Kne  drawn  from  ^  to  at  the  centre  of  the  map;  and  on  the  other 
0  passes  throogh  JRas  AJgetki,  a  star  of  the  side  of  the  Pole-star  it  passes  through  a  part 
aeoond  magnit!^,  and  the  principal  star  in  of  the  eonsteUation  of  Cassiopeia — the  Pole- 
^  eonsteUation  of/ferctflBt,  which  is  twenty-  star  being  nearly  equidirtant  between  that 
fi^  degrees  aouth-«ast  of  Corona  BoreaUs.  A  eonsteUation  and  the  pomtera.    A  line  drawn 
hneirom  ffto  Jpaasee  through  Raa  Alhagae,  from  E\o  F  peases  through  Menkalina,  m 
*  "Ur  of  the  second  magnitude  in  the  head  the  constellation  of  Auriga,  about  eight  de* 
^  Serpentarius.    This  star  is  five  degrees  greea  finom  Capella.    A  line  drawn  from  G  to 
Mstby  aooth  of  Raa  AlgethL    Moat  of  the  if  paaaes  through  Delta  Cyjfvti,  in  the  Swan* 
0*^  Btara  to  the  south  and  east  in  the  map  whidi  is  placed  at  the  extremity  of  the  map. 
Mang  to  Serpentariua.    Variona  other  re-  A  Itne  from  /  to  JTpaaaea  through  Algenib^ 

SZ  (641) 
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tile  pfiiieipal  ilar  fai  dm  ooMteHalion  of  Per-  from  the  polMitar,  at «  pnttf  lu|^  deviliip, 

aeiM.    A  fine  from  LXo  M  pewwi-  tfarougli  with  IfimiiEaima  a  little  above  it,  and  to  tiw 

Eianinif  near  tho  right-hand  ode  of  the  nu^  eaatward. 

a  star  of  the  aecond  magnitude  in  the  «»>•       Beaidea  the  ataia   maiked  on  this  map^ 

fteUation  of  Draco,  near  to  which,  at  the  die-  there  may  be  aeen,  at  the  aame  time,  aerenl 

tanoo  of  four  or  five  degreea  ia  Raatabany  like-  brilliant  atan  of  the  first  magnitode.    Tnn^ 

wise  a  star  of  the  aaeond  magnitude  in  the  ing  the  eje  eaat  hy  south,  the  bright  dsr 

aame  oonsteUation.    With  two  odier  stars  AreturuBy  in  the  conalellation  Antes,  is  aera 

they  form  a  kind  of  irregular  square  or  tr»-  about  halfway  between  the  horizon  and  d» 

pezium,  and,  wiUi  another  small  star,  they  senith.    Looking  to  ^  north-east,  the  bil- 

form  a  figure  reaembling  an  italic  K.    When  liant  star  Vtga,  or  L3nna,  appeara  elevaied 

the  star  Etanim  ecmies  to  the  meridian  of  twenty  degreea  above  the  horixon,  in  a  dire^ 

London,  it  ii  exactly  in  the  lenith  of  that  tion  nearly  oppoaite  to  Ci^Ua,  in  the  west 

place,  which  has  rendered  it  of  peculiar  utility  Farther  to  the  nortii,  but  not  quite  ooekviled 

m  certain  nice  astronomical  observations.    It  aa  Lyra,  is  Deneb,  in  Ae  constellation  of  ths 

ia  celebrated  in  modem  times  as  being  the  Swan.    Turning  our  eye  to  die  wcat,  Csalor 

atar  which  Dr.  Bruiley  selected  to  determine,  and  Pollux  will  be  aeen  about  nadway  bs- 

if  poasible,  the  Annual  Parailaxf  and  from  tween  the  western  horiaon  and  nnith;  sod 

his  observations  of  which  he  deduced  the  im-  fiirther  down,  near  the  horizon,  afanost  dae 

portant  disooveiy  of  the  Aberratwn  of  Light,  west,  are  Betelguese  snd  Bellatrix,  the  tvo 

Let  us  now  suppose  that  we  are  to  con-  stars  in  the  Shoulders  of  Orion,  Betejgiicse 

template  the  northern  -part  of  the  heavens  appearing  the  more  elevated  of  the  two,  thf 

about  the  beginning  of  April,  at  ten  o'clock  other  portions  Orion  having  deaoended  beknr 

in  the  evening.    Turning  our  hees  towards  the  horixon,    To  the  south-west,  midwsy  be- 

tiie  pole-star,  or  directly  north,  and  holding  tween  Pollux  and  the  horizon,  is  Frtam,  a 

that  part  of  the  map  uppermost  which  is  o^  star  of  the  first  magnitude  in  ths  Leaier 

posito  to  the  beginning  of  April,  those  stari  Dog. 

which  are  marked  on  the  upper  part  of  the       Suppoae,  now,  we  were  to  tibwit  the 

map  will  i4>pear  not  far  from  the  zanidi,  or  aame  quarter  of  the  heavensy  at  fiie  nme 

nearly  overhead;  those  towards  the  lower  hour,  about  the  beginning  of  Odsber.   k 

part  will  appear  at  a  low  elevation,  not  fu  thia  case  we  have  mUy  to  reverse  the  wk^  m 

from  the  horizon ;  those  on  the  right  vrill  ap-  that  the  first  of  October  may  be  u|ipHiiinrt. 

pear  in  the  east,  and  those  on  the  left  in  the  At  this  season,  Cassiopeia  wiU  tfftu  vox 

west,  at  different  elevations,  are  here  repre-  the  lenith,  and  the  two  pointers  of  Das  Mfr 

sented.    The  two  pointers  in  the  Great  Bear,  jor  will  be  aeen  at  the  opposite  ride  of  ili* 

which  are  directly  opposite  to  the  Ist  of  pole,  at  no  great  elevation  above  die  horiiiOB, 

April,  will  be  seen  nearly  in  the  zenith,  and  Capella  will  appear  towards  tho  col,  an  tbs 

to  point  downward*  to  the  pole  star;  and  at  right,  at  a  conriderable  altitude,  and  Ike  inc 

nearly  an  equal  distance  below  the  pole  star,  stars  in  the' head  of  Draco  oonaidenftly'ts  tbe 

they  direct  the  eye  to  the  constellation  €09-  west,  while  Algenib,  and  the  otbsr  itei  ii 

tiopeia,  which  is  conceived  to  have  a  certain  Perseus,  will  be  seen  in  a  high  ahfalien,  tD 

lesemblanoe  to  a  cAatr,  and  which  appears  the  east  of  Cassiopaa.    Attfawtime^likewiBe^ 

only  a  small  distance  above  the  northern  ho-  by  turning  our  eyea  towaxda  &e  east  and  &• 

rizon.    To  the  west  or  left-hand  ride  of  Gas-  aouth,  Aldebaran,  or  the  Bttll'8-e|fl»  in  dte 

riopeia  is  the  constellation  Perteiu,  of  which  constellation  Taures,  wiB  be  seen  efevalsd 

Algenib  is  the  principal,  star,  and  which  is  about  twelve  degreea  above  the  custsin  li0i>> 

likewise  at  a  low  elevation.    To  the  right,  or  zon,  about  aixteen  degrees  above  idndi  ait 

east  ride  of  Casriopeia,  is  C^Jbus— four  stars  the  Pleiades,  or  seven  stan.   The  alar  Aiudr 

of  which,  two  of  the  thira  and  two  of  the  will  appear  near  the  south-vreat,  halfway  be- 

fourth  magnitude,  fonn  a  kind  of  square,  or  tween  that  point  and  the  meridian,  and  /*«■- 

rhombus.    The  stars  fiurther  to  the  east,  and  alhaut,  in  the  Southern  Fish,  will  be  leen 

in  a  more  elevated  porition,  belong  diiefly  to  nearly  on  the  meridian,  only  five  or  riz  d^ 

the  constellation  of  Draco,  or  the  Dragon,  greea  above  the  aouth  point  of  the  horison. 
The  star  Etanim^  in  thia  constellation,  vp-       In  like  manner,  were  we  wishing  to  obsens 

pears  nearly  due  east  of  the  pole  star,  at  the  the  porition  of  the  cironmpolar  atari  at  ss^ 

distance  of  forty  degrees.    The  stan  on  the  Mer  hour,  at  thia  period,  than  ten  o*doii 

western  side  of  the  map,  or  on  the  left  hand,  p.  x.,  suppose  at  eight  in  the  evening,  «• 

nearly  opporite  to  Etanim,  belong  to  the  con-  have  only  to  turn  the  line  whidi  marts  tht 

■tellation  of  Auriga ;  and  those  on  the  upper  beginning  of  September  uppeimost  iadni 

part  are  chiefly  some  of  the  prominent  staxa  of  October,  and  the  porition  at  that  hoarwifl 

connected  vrith  the  Great  Bear.    The  bright  be  seen ;  and  if  we  chooae  to  make  our  c^ 

t^ar  Capella  appears  nearly  weat  fay  aouth  aarvations  at  six  in  the  evenings  we  turn  ths 
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feitrfAngnit todicta^alknriiig twohMm,  "nwaa  oKumpdiaz  itan  may  Aerefise  be 

$1  IB  ivErage,  lix  enrjr  muitb.    If  we  wontd  wen  at  eraiy  aeaaao  of  the  year,  and  tbeii 

tnipcct  their  pontion  ml  twelve  midni^t,  Ilie  Telttne  poaitiona  dateimined  beforehand  bj 

£nt  of  Norember  moM  be  tnnied  roimd  to  amply  taming  round  the  map  to  the  month, 

Ihe  top,  and  eo  on  for  an;  other  hoar.     If  we  or  da;  of  the  month,  required,  k>  that  that 

would  make  our  obeerrBtiiMui  in  the  beginiuas  point  may  be  at  the  top ;  and  althou^  the 

of  JiDUu?  at  ten  F.  M.,  that  pant  muat  be  month*  an  airaaged  *o  u  to  correspond  with 

tamed  to  the  top,  and  tlien  the  two  pointen  ten  o'clock  r.  n^  jet  the  poaitioni  maj  be 

wiU  be  alien  on  the  ri^t,  atnighl  eaat  of  the  rapreaentad  tor  any  other  hour,  according  to 

pcrfe-Mar,    and  the  other  fire  atan  *""f'"f  the  directkma  pren  abore. 

down  from  Ihem,  ClMOpeia  neariy  atru^t  The  following  nnnrlu  m^  be  atated  in 

weat,  and  C^ielU  not  6t  fitan  the  aanilh.  nference  to  the  atan  depicted  mttuamaf^— 

PLATE  m. 
TflZ  NOSTB  CISCDMPOLAB  STAU. 


1.  Afltheaealaia  nerer  nt  inmr  Utitodt,  oTIheirooaTae  they  appear  to  more  from  eait 

but  i4>pear  to  mora  raond  oioac  tbe  horiioa  to  west,  and  in  the  tower  part  from  weat  to 

in  cin^  of  which  the  pok  ia  the  centre.   Aa  eaat    Those  nearest  the  pole  describe  rdsII 

the  olvener  ia  anppoeed  to  be  in  Gfty-two  circles  around  the  polar  point,  and  those  at 

Stgna  N.  latitude,  all  the  atara  wiOun  63'  greater  diataneea  deacribe  Urger  drcloa ;  tftit 

ef  the  pole  iierer  descend  below  the  horizon,  their  perioda  of  apparent  revolution  are  ex- 

lu  one  part  of  their  (Knmal  course  they  appear  actiy  the  aame — namely,  twen^-three  houra, 

ihoie  the  pole,  and  some  irf  them  near  the  SRy-az  tmnntea,  and  four  aeconda.    8.  The 

•mith,  and  m  the  opposite  point  they  i^ipear  atara  repieaented  in  this  map  are  only  thoao 

blow  the  polar  piHnt,  and  soinetimas  near  which  are  mort  prominent  and  obiious  to  the 

flu  oarthem  hoiisoa.    3,  In  the  hi^tar  put  naked  eye,  in  order  to  prevent  connuioD,  fl^ 
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ttat  tf^  imtatorad  oliaeiv0r  maj  not  be  d»-  nighty  and  IflBevriie  fiv  dMnrbf  tbe  poflte 

traded  with  too  many  objccta  at  one  view,  of  the  circnmpolar  atan  lor  any  boor  of  tba 

They  chiefly  conaiat  of  atara  of  the  aecond,  day  or  night     7.  The  delmeations  of  tba 

thiid,  and  fourth  magnitndea.    4.  In  order  apparent  diatancea  of  the  atara  en  this  map  m 

that  the  oUierver  may  be  able  readily  to  eati-  on  a  acale  of  only  one-half  the  size,  of  that  oa 

mate  the  apparent  dutancea  of  the  atara  from  which  the  two  preceding  map  were  constnieted. 
each  other  and  from  the  horizoni  it  may  be       Tlie  three  preceding  viewa  of  certain  por* 

proper  to  keep  in  mind  that  the  diatance  be-  tiona  of  the  heavena,  partly  delmeatcd  fitn 

tween  the  two  pointera  ia  exactly  five  degraea,  actoal  obaerration,  are  intended  to  convey  to 

and  between  Dubbe  (the  neareat  to  the  pole)  general  obaerrera  a  natural  represeotatkn 

and  the  pole-atar,  twenty-nine  degreea.    By  of  thoae  quartera  of  the  firmament  to  wbidi 

applying  theae  meaaorea  by  the  eye  to  other  they  refer,  so  that  by  a  fittle  further  attentign 

atara,  their  apparent  diatanoea  may  be  very  and  observation,  and  an  inapection  of  a  cdo- 

nearly  estimaJted.    6.  Although  I  have  atated,  tial  atlaa,  they  may  acquire  a  general  view  of 

in  general  terma,  that  the  pointers  come  to  the  principal  atara  and  conalellations  viable 

the  aouthem  meridian,  or  are  nearly  in  the  in  our  hemiaphere ;  for  on  most  celeatiil 

xenith,  at  ten  p.  x^  about  the  beginning  of  planiapherea  and  globea  there  is  such  a  gnnp 

Apiil,  yet  it  ia  not  before  the  aeventh  of  thia  of  eyea,  noaea,  lege,  taila,  daws,  and  wio^i 

month  that  they  are  accurately  in  thia  poei-  connected  with  the  mythological  figures  of  tbe 

tion  at  ten  in  the  evening ;  but  the  difierence  constellationa,  no  traoea  of  which  can  be  aea 

ia  not  much  perceptible  by  the  eye  during  the  in  the  heavens,  that  the  learner  is  sometimei 

conrae  of  a  week  or  two,  and  Uierefore  can  confounded,  and  can  acaroely  trace  aoj  r* 

lead  to  no  great  miatake.    6.  If  the  circle  con-  aemblance  between  what  is  depicted  on  aA 

taining  the  atars  were  cut  out,  and  aurrounded  globea  and  planiapherea  and  the  red  aqwd 

with  the  circle  of  montha  and  daya,  and  made  of  the  firmament,  the  atara  appearing,  in  loaoj 

to  revolve  within  the  circle  of  houra,  it  might  inatancea,  aa  accidental  apoU,  boned,  m  it 

be  made  to  aerve  the  purpoae  of  an  aatronomi-  were,  amidst  the  group  of  hieroglyphici  with 

cai  clock  for  pointing  out  the  houra  of  the  which  they  are  connected. 
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CHAPTER  II. 

On  the  Arrangement  cf  the  &an  into  Con»teUatxone^  unth  Sketehei  of  their  M^tkh- 

gical  Hietory. 

Ih  order  to  disdnguiah  the  atara  from  one  preciae  bounds  of  the  annual  cooneof  tiw 

another,  the  andenta  divided  the  heavena  aun,  they  were  under  the  necesdlj  d  an^ 

into  diflbrent  portions  or  apaoea,  called  eon^  fully  examining  what  atara  were  soocea^ 

ateHationSf  or  groupa  of  atars.    They  eup-  obscured  in  the  evening  by  tbe  modfln  of 

poaed  each  group  to  occupy  a  apace  which  that  globe,  and  what  atara,  afUi  aoff^ 

a  lion,  a  bear,  a  man,  a  haip,'or  other  object  from  ita  raya,  ahowed  themaehres  again  befin 

would  fill,  if  it  were  there  delineated ;  and  the  dawn  of  day. 

hence  the  different  oonatellationa  were  de-  Macrobiua,  an  ancient  Roman  aatbor,  and 

picted  aa  if  they  had  borne  a  reaemblance  to  Sextna    Empiricua,    a   Greek  writer,  hava 

dragona,  dogs,  rama,  altera,  ahipa,  and  aimilar  handed  down -to  ua  the  ingenioDs  method 

objecta,  whether  imaginary  or  reaL    The  in«  which  the  firat  aatronomera  uaed  to  dettf- 

Tentionoftheconatellationa,  particularly  thoae  mine  exactly  the  conrae  wfaidi  the  nm  ^ 

of  the  Zodiac,  ia  generally  attefimted  to  tfie  acribea  in  the    heavens,  and  to  divide  tba 

Chaldeana  or  the  Egyptiana ;  but  moat  pro-  year  into  equal  portiona,  of  which  the  foliar 

bably  the  merit,  anch  aa  it  ia,  ia  due  to  the  mg  ia  a  condenaed  deacription : 

former,  although  the  Egyptiana  appear,  at  a  They  every  day  aaw  the  aun  and  the  wfaole 

very  early  period,  to  have  derived  the  know-  heavena  turning  round  from  the  east  to  w<A 

ledge  of  astronomy  firom  the  inhabitanta  of  In  the  mean  time  they  obaerved  that  the  rBi 

Chaldea,  and   imparted   it  to   the   andent  1^  a  motion  peculiar  to  it,  receded,  froa  day 

Greeks  and  other  nationa.    The  firat  aeriea  to  day,  from  certain  atara,  and  took  ita  phg 

of  oonatellationa  which  were  formed  appear  under  others,  alwaya  advandng  towank  tba 

to  have  been  thoae  of  the  Zodiac    Finding  eaaL    Aa  they  found  that  twelve  lerohitMii 

that  the  year  consisted  neither  of  twelve  nor  of  the  moon  approximated  to  one  ^^^^'^ 

if  thirteen  lunations,  in  order  to  know  the  of  the  aun,  but  that  a  certain  aenaihie  diWf 
(644) 
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enee  eiiited,  th^  wuhed  that  iSbiey  nught  the  obserpationuidineasareineDtbl'Cht  otiier 
Jiave  twelve  divinons  of  the  year,  which  might  half  of  the  fimianient  till  the  oppoHte  aeami 
be  ezoc/fy  equTalent  to  the  year  it8el£    For  of  tiie  year,  when  they  proceeded  as  before, 
thn  purpoee  they  took  two  bnaa  open  yeateUf       Having  in  this  manner  determined  the 
the  one  piefoed  at  the  bottom,  and  the  other  twelve  divisions  of  the  heavens,  and  maifcad 
without  any  orifice  below.    Having  stopped  the  chisten  of  stars  peculiar  to  each,  they 
the  hole  of  the  first,  they  filled  it  with  water,  proceeded  to  give  them  names,  and  in  genenJ 
and  placed  it  so  that  the  water  mi^t  ran  out  termed  them  3ie  stations  or  Aociset  of  the  sim, 
into  the  other  vessel  the  moment  the  cock  three  of  which  were  asagned  to  each  season, 
should  be  opened.    This  done,  they  observed  The  paiticolar  names  given  to  each  of  the 
in  that  put  of  the  heavens  where  the  son  hss  twelve  constellations  of  the  Zodiac  are  gene- 
its  annual  course,  the  rising  of  astar,  remark-  rally  supposed  to  refer  to  certain  drmmstancee 
able  either  for  its  magnita(&  or  its  brightness,  peculiar  to  the  different  months.    As  the 
and  at  the  critical  instant  it  appeared  on  the  Chaldean  oboerven  seem  to  have  been  ef 
horizon  they  began  to  let  the  water  flow  out  opinion  th^  there  were,  during  the  tjpring^ 
of  the  upper  vessel  into  the  other,  during  the  no  productions  more  usefbl  than  lambs,  calvei^ 
rest  of  the  night  snd  the  whole  following  and  rams,  they  gave  the  constellations  throui^ 
day,  till  the  vexy  moment  when  the  same  star  which  the  sun  passes  during  that  season  the 
began  to  appear  anew  on  the  horizon.    The  names  of  the  three  animdb  by  which  they 
instant  it  was  again  seen  they  lock  away  the  were  most  enriched.    The  first  was  named 
under  vessel,  and  threw  the  water  that  re-  Aries,  or  the  Ram ;  the  second  TIkwim,  or 
mained  in  the  upper  on  the  ground.    The  the  Bull;  and  the  third   Gemim,  or  Ae 
ohserven  were  thus  sure  of  having  one  revo-  Twins, — that  is,  the  two  goats,  which  com- 
tution  of  the  whole  heaven,  between  the  first  monly  bring  forUi  two  young  at  a  time.  The 
rising  of  the  star  and  its  return.    The  water  Greeks  afterwards  represented  them  by  Castor 
whidh  had  flowed  during  that    time   now  and  Pollux,  two  twin  brotheis,  sons  of  Jupiter, 
aflbrded  them  the  means  of  measuring  the  by  Leda,  the  wife  of  Tyndarus,  and  as  wodk 
duration  of  one  whole  revolution  of  the  starry  are  represented  on  our  globes.    Having  re- 
firmament,  and  of  dividing  that  duration  into  marked  that  there  was  a  point  to  which  ttie 
eeveral  equal  portions.    They  then  divided  sun  approached  when  passing  these  mgm, 
the  water  of  the  under  vessel  into  twelve  but  which  it  never  went  beyond,  and  that  it 
yuiB,perfectfy  equal,  and  prepared  two  other  afterwards  receded  from  Aat  point  for  mx 
small  vessels  cttpablt  of  containing  exactly  months  together,  this  retreat  of  the  sun  beck- 
one  of  these  portions,  and  no  more.    They  wards  led  them  to  distinguish  it  by  the  name 
again  poured  into  the  great  copper  vessel  the  of  an  animal  which  walks  backwards^  and 
twelve  parts  of  water  all  at  once,  keeping  the  hence  it  was  denominated  Cancer,  or  the 
vessels  shut.    They  then  placed  under  the  Crab.  As  the  heats  in  ttke  next  month  (July) 
eo^  still  ahut,  one  of  the  two  small  vessels,  are  uKMt  intense,  they  compared  them  to  1l|e 
and  another  near  it  to  succeed  the  first  as  raging  and  fierceness  of  a  Kon,  and  henee 
soon  as  it  should  be  fiilL    All  these  prepare-  they  called  the  sign  Lto,  that  is,  the  lion. 
lisas  being  mdy,  the  next  night  they  ob-  As  in  the  next  month  harvest  commencei^ 
served  that  part  of  the  heavens  towards  which  and  as  young  girls  were  general^  set  to  glean 
thev  had  remarked  the  sun  took  his  course,  in  the  fields,  &ey  denominated  the  sign  oor- 
and  waited  for  the  rising  of  the  constellation  responding  to  this  month  Virgo,  or  the  Vir- 
which  has  since  been  cdled  Aries,    The  in-  gin,  which  is  represented  by  me  figure  of  a 
itant  Aries  appeared,  and  they  saw  the  first  young  woman  holding  an  ear  of  com. 
star  oS  its  ascending,  they  let  the  water  run       The  perfect  equality  of  days  and  nights 
into  the  little  measure.    As  soon  as  it  was  which  happens  when  the  sun  quits  the  sign  of 
fell  they  removed  it,  and  threw  the  water  yirgo,caiisedastnMiomen  to  give  the  next  sign 
out    In  the  mean  time  they  put  the  other  the  name  ai  Libra,  that  is,  the  Balance,  poised 
empty  measure   under  the  fidl.    They  ob-  so  as  to  represent  equal  day  and  night    Hie 
KTved  accuratelj  aU  the  stan  that  rose  during  finequent  diseases  which  are  produced  in  con* 
*&  the  periods  which  the  measure  took  in  sequence  of  the  sun  retiring  to  the  south  pr^ 
fining,  and  that  part  of  the  heavens  was  ter-  cured  the  next  sign  the  name  of  Scorpio,  or 
OMnated  in  their  observations  by  the  star  the  Scorpion,  because  it  is  mischevioui^  and 
W'birh  appeared  last  on  the  horizon  the  mo-  drags  after  it  a  sting  and  venom.  When  har- 
nent  the  measure  was  hist  fiilL    In  like  vest  is  over,  and  the  fields  cleared  o^  me  crops, 
nanncr  they  proceeded  with  the  other  vessel  then  is  the  season  for  hunting,  and  therefore 
>itenialely,  tUl  the  two  small  vessels  were  the  sign  in  which  the  sun  enters  at  that  time 
three  times  filled,  which  msiked  out  six  diri-  has  obtained  the  name  of  Sagittarius,  that  i% 
MS,  or  one4ialf  of  the  course  of  the  sun  in  the  Archer,  or  Huntsman.    The  next  oon- 
Ihs  heavens.    They  were  thev.  forced  to  defer  stellation,  Capricorn,  had  its  origin  from  tint 

m  *■*  <54ft) 
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wild  goat,  whoM  natare  being  to  seek  its  fiood  obKored  uid  eveipowend  hy  the  mi's  njt 
from  the  bottom  to  the  top  of  mountaiiu,  wae  as  he  paased  thrmigh  them,  they  oodd  mj^ 
eonadeied  erohlemAticai  of  the  Mcent  of  the  with  a  perfisct  aaniranoe,  **  the  aon  is  do*  ia 
eon  from  the  lowest  point  of  its  course,  in  the  Seorpie,  and  in  two  menths  henoe  the  riunt* 
beginning  of  thia  sign,  to  iie  highest  pitch  or  eat  aay  will  aime."  On  the  aightof  aongb 
•ommitin  the  siunmer  solatioe,  when  it  enters  constellation,  placed  either  in  the  eastenii 
the  agn  Cancer.  The  next  aign  is  called  western,  or  middle  part  of  the  hea^weos,  they 
ApuirhUf  or  the  Water-bearer,  emblematical  could  immediately  tell  in  what  aign  the  nm 
of  the  raina  which  generally  fall  at  this  aea-  was,  how  far  the  year  was  adTancod,  ind 
son  of  the  year ;  and  the  last  aign  is  named  what  kinds  of  labour  were  requisite  tobeper« 
iVseet,  or  the  Fishes,  which  name  aeema  to  formed.  It  is  therefore  to  astronomy  we  an 
hsfe  been  given  becainae  at  the  time  when  the  originally  indebted  for  our  knowledge  of  the 
MQ  enters  it,  fiahea  are  then  considered  as  lei^gth  oi  the  year,  and  the  commenoeineDl 
frtteat  and  most  in  seaaon  for  use.  of  its  different  seasons. 

Such  were  the  namea  and  symbols  which  The  ancients  next  proceeded  to  amnge 
the  andenta  appropriated  to  that  great  circle  into  constellations  the  other  groups  of  stan 
«r  aone  of  the  heavens  through  which  the  sun,  which  were  situated  to  the  north  and  sontk 
nooDt  and  planets  appeared  to  more.  As  of  the  Zodiac.  In  fonning  this  arrangement 
the  names  of  len  of  Uieae  eigne  or  oonstella-  they  proceeded  on  principles  similar  to  tbom 
tioofl  are  borrowed  from  several  animals,  as-  by  which  they  had  delioMted  the  signs  of  tfas 
tronomers  gave  the  annual  zone  which  they  Zodiac  They  conceived  the  difierent  grnipi 
oompoae  the  name  of  the  Zodiae,  that  is,  the  as  if  they  bore  a  certain  resemblance  to  binis 
cable  of  animala,  from  the  Greek  word,  {mo»,  beasts,  serpents,  or  to  certain  imaginaiybeingm 
m  animaL  By  this  division  of  the  heavens,  and  gave  them  namea  corresponding  to  nA. 
mankind  aotpiind  a  new  method  of  measuring  conceptions.  This  they  seem  to  have  dooe 
lime,  and  of  regulating  all  their  labours.  From  for  the  sake  of  assisting  the  memoiy  sDdiiiis- 
the  knowledge  of  the  Zoduc  they  obtained  an  gination  in  forming  a  general  idea  cf  As 
exact  knowledge  of  the  yeai  and  of  ita  several  forms  and  the  relative  positions  of  the  sevenl 
Mb-divisioosy  and  the  periodi*  when  aowing  clusters  of  stars,  and  to  enable  the  obsener 
ovgfat  to  commence,  and  when  the  fixiits  of  more  readily  to  distinguish  and  to  point  oak 
harvest  might  be  expected  to  arrive  at  m»-  any  particular  star ;  but  it  wouM  be  too 
tnrity.  When,  after  the  aetting  of-  the  sun,  tedious,  and  would  convey  little  pvofitsbk  in- 
they  saw  the  stars  of  the  sign  Ariti  ascend  stroction,  to  inquire  into  the  reasons  of  As 
the  opponte  horison,  and  distant  from  the  emblematical  figurea  they  adopted,  or  to 
ran  by  one-half  of  the  aphere  of  tne  heavens,  attempt  a  detailed  view  of  their  mythologial 
they  dien  knew  that  the  sun  was  under  the   histoxy. 

sign  Lfftfti,  which,  being  the  seventh  of  the  The  following  table  contains  a  fist  of  tO 
celestial  aigna,  was  distant  from  the  first  by  the  constellations,  ancient  and  modem,  with 
ene-half  of  the  whole  Zodiac  When,  at  the  the  number  of  stara  in  each,  as  stated  m  thi 
approadi  of  day,  they  saw,  in  the  middle  of  IRstoria  Cekttia  of  Flamateadj  haa^ 
the  firmament,  or  on  their  meridian,  at  an  Royal  Professor  of  Astrononry  at  Greenwick 
equal  distance  from  east  and  weat,  the  prin-  The  first  column  contains  the  name  of  tho 
dpal  star  of  the  sign  Lto,  they  understood  constellation,  the  aecond  column  the  nuinber 
that  the  sun,  then  about  to  rise,  was  at  the  of  stars  it  contains,  and  the  third  cohunn  the 
distance  of  tkret  signs  fit>m  Leo,  and  removed  principal  stan  and  their  magnitudes.  Tte 
towards  the  east  one-fourth  part  of  its  circle,  number  1,  expresses  stars  of  the  first  msgni' 
Thii%  without  seeing  the  stars,  which  were   tude ;  3,  those  of  the  second  magnitude,  &e. 

NORTHERN  CONSTELLATIONa 

Nams.  No.  of  Btaie.  Priaetpal  Stan. 

Una  Minoi^-4he  Little  Bear S4 Pole  star,  tt 

Urm  Majoi^-the  Great  Bear 87 Dubhe,  1 ;  Afioth,  ti 

Drao-^the  Dragon 80 Rastaben,  S. 

Oe^heu*  ^East  of  Draco] 85 Alderamin,  3. 

Bootes— ihfc  Herdsman 54 Aicturus,  1;  MirM^3. 

Corona  Boreau#— the  Northern  Crown  [East  >  „,  .,, ^ 

cf  Bootes]  J  ** Alpheoca,!. 

Heiculee,  writh  Cerberus 113 RasAlgetfai,f 

Lyrar~-the  Harp 21 V<!g«,  or  Lyn,  1. 

Cygnu»-4he  Swan 81  ...  Deneh,  S. 

tf40 
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Hum.  No.  of  Sun.  Frlaciiwl  8Un. 

I — ^Lady  in  ber  dudr 55     •    •    .    »    •    Schadir,  3 

feaeos,  mad  Head  of  Meduaa 59 Algenib^  3 ;  Algol,  S» 

Amiga—the  l^agoner        66 Capella,  Aliiyoth,  1. 

Beipentariaa    Serpent  Bearer 74 Raa  Alhague^  2. 

Seipene — the  Serpent 64 

Sagittft — the  Arrow  [N.  of  Aquila]   .    •    •    •  18 

Aqnila  and  Antinoii»— the  Eagle,  dee.   •    •    •  71     •    •    •    •    •    Altair,  1  or  S. 

Delphinufl — the  Dolphin .IS 

E^aleui — the  Horse'a  Head 10 

Pegaaofl— the  Flying  Horn 89 Markab,  S ;  Scheati  IL 

Andromeda •  66     •    .    .         .    Alamak,  S ;  Miiaek,  % 

Triang:iilum — the  Triangle 16 

Camelopardalia — Camelopaid 58 

Leo  Minor— the  Little  Lion 53 

Coma  Berenicca    Berenicea*  Hair  [NorUi  of  >  ^ « 

Viijo] $  *'. 

VnlpecQla  et  Anaer — the  Fox  and  Gooee  >  j|. 

[South  of  Cygnos] ^  oo 

Laeerto— the  Liiaid  [Eaatof  Cygnne]  ...  16 

SeatnmSobieaki  [North  of  Sagittariua].    .    .  8 

Canis  Yenatid — the  Grayhounda      .    •    •    •  25 

Lynx 44 

C/eibcms      •....••..•••  4 

Mona  Menelana  [S^E.  of  Bootea]      ....  11 

TaumaPoniatowaki — theBullofPoniatowaki  )  . 

rW.  of  Aquila] J       ^ 

Miiacar-4heFly  [N.ofAriea] 6 

Tarandiii    Reimleer  [at  N.  Pole]      ....  13 

Total  nnmber  of  atan  in  the  Northeni  >  .^j. 
Cooatellattona )  ^*** 


SOUTHERN  CONSTELLATTONa 

TVm  C»n9tMatUm9  wtarksd  tkut  f  mmt  Hm  i»  JV*.  UHimdt  9S  i^frm§, 

NmoM.  Ke.  of  Star*.  Principal  Burt. 

Cetua-tiie  Whale •    •    •    97 Menkar,  3 ;  Miia,  3. 

Orion 78 Betelgueae,  1 ;  Bigely  1. 

Eiidanoa— the  Riirer  Po •84 Achunar,  !• 

Lepoa— the  Hare  [a  of  Orion]    .    .    •    •    *    19 

Cania  Major — the  Oieat  Dog  ...•••81     •••••    Sirina,  1. 

Cania  Minor  [N.  of  Monoceioa]    •    .    .    •    •    14 Procyon,  1. 

Aigo  Navia— the  Argo 64 Canopua,  1 ;  Naoi^  X 

Hydra— the  Serpent 60     •    •    •    •    •    Cor  Hydra,  1. 

Crater— the  Cup  [a  of  Viigo] 31 Algorab,  3. 

C«nM— the  Crow  [a  of  Viigo] 9 Aftea,  3. 

CcDtanma— the  Centaur 35 

Lnpua-the  Woir 34 

Araf— the  Altar        9 

Conna  Aoatralia — Sonthera  Cremi  •    •    .    •    13 

Pi«aaAaatral]arS.of  Acfoariiia] 34  ....    Fomalhaiit,  L 

Colambo  Noechi-^Noeh'a  Dove 10 

RoberCaiolit[E.ofAigoNaTia1    .    .         .13 
Oniff--the  Crane     .••..••••    13 

Pbonixf ••••19 

lQdQ«t--the  Indian   •••••••••13 

Pa?o)'--the  Peacock 14 

Apotf-.the  Bird  of  Paradise 11 

Apii  Muacaf  Anatialia #4 
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N«tt«.  No.  of  Stan.  Frintlytf  Mui. 

Tiiangulmn  AoBtnliot  [Sooth  Trian^]    •    •  6 

PIm»  VoliBot'--^  ^^y"^8  Fidi 8 

Chameleonf  [iiearthe8.Pole] 10 

Dondfft— ^  ^word  Fuh « 

Tonconf — the  American  Goooe 9 

Hydniof--^«  Water  Snake 10 

Sextan*— the  Sextant  [8.  of  Leo]     ....  41 

Monoocroo— -the  Unicom    •••••••  81 

CRrx-«-tfae  Croflvf <l 

The  bcnlptor'i  Apparatna  •«•%...  IS 

Cireuraaf — the  Compaawa 7 

Brandenbfiigiain  Soeptnim  [S.  W.  of  Orioa]  •  ^ 

Equuleuo  Fictoriua    ...••••.•  8 

Fornax  Chemka 14 

Horologinrnf— the  Clock 18 

Mono  Menaaf— the  Table  Mountain      .    .    •  80 

Machine  Pneumaticar— the  Air  Pomp    •    •    *  84 

Norma,  or  Euchd's  Square t  18 

Octane  Hadleianur|-— Hadley'a  Octant  ...  43 

Pyxis  Gautic»-^Mariner's  Compaaa  •    •    .    .  8 

Reticula  Rhomboidaliaf 10 

Teleaoopimnf — the  Telescope 9 

Scuipioriof— 4he  EngraTor's  Tools   .    •    .    •  16 

Micraaoopium — the  Microscope    •    .    .    •    •  10 

Total  number  of  staza  in  the  Southern  >  mo^ 
Constellations ) 


*  ZODIACAL  CONSTELLATIONS. 
NaoM.  No.  of  Stars.  Principal  Stan. 


Aries    the  Ram    •    •    •         •         •         •    •    66  • 

Taurus— the  Bull 141  • 

Gemini — the  Twins 85  • 

Cancer— the  Crab 88  • 

Leo— 4fae  Lion.    ••••••••••96  • 

Virgo— the  Virgin 110  • 

Libim    the  Balance    ••••••••«    61 

Scorpio — ^theSoorpioa    ••••••  S444  • 

8agittariua—4he  Archer 89 

Ci^rioomus — the  Goat  ••••••    .4    61 

Aquari*— Che  Water  Bearer •108  •    •    •    •    Sdie«l»  8. 

Fishea •    •    «  113 


aArietis^S. 
Aldebaran,!; 
Castor,  ] ;  Pollux,  1. 
Aciibens,  3. 

Regulus,  1 ;  Denebola,  t 
Spica  Viiginis,  1. 
Zubeneschs  mil  iB)  Sk 
Antares^  L 


Total  number  of  stars  in  the  Zodiae   .    .    1016 

Total  number  of  etars  in  all  the  ConsteUationa 8487 

Thus  all  the  TisTole  stars  in  the  firmament  first,  are  claased  in  the  second  maiginitiide; 

baife  been  arranged  into  ninety-four  constella-  and  so  on  down  to  the  sixth  magnitude,  whicb 

tions^  of  which  forty-eight  were  formed 'by  comprises  the  smallest  stars  Tisible   to   the 

the  ancients,  and  the  rest  within  the  last  two  naked  eye  in  the  clearest  night ;  though  there 

or  three  hundred  yean.    Of  the  stam  aboye  are  but  few  eyea  that  can  distinguiah  those 

enumerated,  there  are  about  17  of  the  first  which  belong  to  the  sixth  magnitude.    AO 

magnitude,  76  of  the  second,  223  of  the  third,  the  stars  beyond  these  limits  oome  under  the 

and  the  remainder  of  the  fourth,  fifth,  and  general  denomination  of  Tekseopic  ttan  g 

sixth  magnitudes.    The  different  classes  of  and  with  the  most  powerful  telescopes,  wfan 

magnitudes  are  intended  to  express  their  ap-  may  be  peroei^ed  of  all  classes,  from  ^o  sixlh 

parent  brightness.    The  brightest  stars  are  to  the  sixteenth  order  of  magnitudes.    Braj 

said  to  be  of  the  first  magnitude;  those  which  increase  in  the  power  of  &eae  inetrumenti 

appear  next  in  brightness^  or  inierior  to  the  brings  into  view  innumerable  multitudes  of 
(648) 
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IhiMe  flrtswiiichwere  hefan  inviaible,8o  ihalt  ihould  inoieaae  or  diminish  in  tngoiiMtt 
BO  definite  Uznits  can  be  asagned  to  the  ap-  or  totally  disappear,  such  changes  mighl  to 
pvent  brightness  or  magnitude  oi  tiie  stars,  known  to  those  who  should  Uto  in  fiiturs  sges. 
T1iisdassificationintomagnitude8,howe^er,as  This  catalogue,  which  was  handed  down  l» 
it  is  entirely  arfaitary,  so  it  is  extremely  indefi-  us  by  Ptolemy,  an  ancient  Egyptian  astr^ 
Bite,and  can  convey  no  very  aocunte  ideas  eTen  nomer,  has  been  of  special  use  to  modom 
of  their  apparent  brightness  or  intensity  of  astroninners,  both  in  determining  fhn  rate  of 
ligfat  Tnis  consideration  has  led  some  emi-  the  preoession  of  the  equinoxes^  and  in 
nent  astronomers  to  endeavour  to  estimate  proving  that  certain  stars  which  then  existed 
the  q>parent  brightness  of  each  star  by  expo-  are  no  longer  to  be  seen  in  the  heavens ;  thus 
riments  made  with  the  photometer.  From  indicating  that  changes  and  revolutions  are 
larious  experimental  comparisons  of  this  kind,  taking  place  among  Uie  distant  bodies  of  tlw 
the  late  Sir  Wol  Hersehel  deduced  the  fai'  muverse.  Thecatelogue  of  Ifipparchns  ooi^ 
lowing  fonclusions;  tained  a  desa.^^ion  of  tiie  placea  of  lOM 

stars.  The  Arabians  are  die  next  whom  hiatoiy 

Magalmdes  repreeents  as  having  attempted  to  Ann  a  d^- 

Lifl^ofa«tvoftheaverBgelst   .    «.    100   scriptive  catalogue  of  the  stars.    This  was 

8d  -  —  25  effi»cted  by  Uhg  Beigk,  the  grandson  of 
,3d  •  "-■  18  Tamerlane,  from  his  own  observationB  made 
4th  -  -•  6  at  Samarcand,  whose  catalogue  contains  1028 
5th  -  —  2  atars.  Tycho  BhOie,  tiie  celebrated  Dannh 
6th  -    -•        1    astronomer,  who  lived  in  the  sixteenth  oen- 

tory,  by  means  of  the  large  and  aocnrste  in- 

So  that  the  light  of  a  star  of  the  second  magni-  struments  he  invented,  farmed  a  catalogue  of 

tudo  is  one-fourth  of  that  of  a  star  of  the  first  777  stars,  which  are  considered  as  superior  in 

magnitude ;  the  light  of  one  of  the  third,  one  correctness  to  those  of  Hippaidxus  uid  Ulng 

eight ;  of  the  fourth,  one  sixteenth ;  of  the  Beigfa.    He  was  prompted  to  this  laborioos 

fifth,  one  fiftieth ;  and  of  the  sixth,  <mly  one-  undertaking  by  the  sudden  appearsnoe  of  a 

hundredth  part.    Sir  John  Hersehel  informs  new  star  in  Cassiopeia  in  ttie  year  1572, 

us  that,  from  his  own  experiments,  he  has  which  shone  with  the  brillianqr  of  Yenns, 

found  that  the  light  of  SiriuSf  the  brightest  and  was  visible  even  at  noonday.     Bayer 

of  all  the  fixed  stars,  is  about  324  times  that  soon  after  published  a  catalogue  of  1  IfiOstan^ 

of  an  average  star  of  the  siith  magnitude.        in  which  he  introduced  the  pnictioa  distin- 

It  may  be  proper  to  observe  that  the  stars  guiahing  the  stars  by  the  letten  of  the  Greek 

specified  in  the  statements  inserted  above  are   alphabet    All  the  catalogues  now  mentjoned 

not  all  visible  to  the  naked  eye,  nearly  two-  ware  formed  before  the  telescope  was  tnvented, 

thuds  of  them  being  perceptible  only  by  the   and  contained  nearly  all  the  stars  which  could 

telescope ;  but  they  are  those   stars  whose  be  perceived  by  the  unassisted  eye.     Soon 

latitudes  and  longitudes,  and  whose  right  as-  after  the  invention  of  the  telescope,  in   die 

eensions  and  declinations,  have  been  aocu-  beginning  of 'the  seventeenth  centuiy,  the 

ntely  determined.     They  form  only  a  very  celebrated  Hevelius  composed  a  catalogue  of 

amaU  proporiion  of  those  which  are  found  to   1888  stars,  of  which  1553  were  obserred  by 

exist  in  the  most  dirtant  regions  of  the  firma-  himself,  and  their  places  computed  for  tli» 

aent ;  for  by  powerfiil  telescopes  there  have  year  1660.    But  some  of  our  modem  ebserv 

been  explor^  in  a  single  speck  of  the  hea-  ers  of  the  heavens  have  published  eataloguea 

vans,  a  number  which  for  exceeds  that  of  all  which  contain  the  positions  of  many  thousands 

the  visible  stars  in  the  sky ;  and  catal(>gues  of   stars,  besides  multitudes  of  nebula,  «f 

have  been  formed  in  modem  times  which   various     descriptions,    double,    triple,    and 

oomprise  from  fifty  to  a  hundred  thousand  oi   quadraple  stars,  and  various  other  celestial 

these  luminaries.  j^nomena. 

The  first  astronomer,  so  for  as  we  know.  The  division  of  the  heavens  into  eoostella- 
vhoattenqited  to  take  a  catalogue  of  the  stars,  tions,  and  the  names  and  figures  by  which 
was  Hipparehus  of  Rhodes,  who  flourished  they  are  distinguished,  seem  to  have  been  of 
■bout  120  years  befors  Christ  Having  ob-  a  very  ancient  date.  Job.  who  is  supposed 
■srvod  a  new  star,  which  he  had  never  seen  to  have  lived  in  a  period  prior  to  that  of 
t»fiii«,he  began  to  doubt  whether  there  might  Moses,  refers  to  some  of  them  by  the  sama 
not  bs  changes  occasionally  taking  place  names  which  they  still  bear.  «Canst  thoa 
ttaong  these  luminaries^  and  therefore  com-  bind  the  sweet  influences  of  PUiadet^—-<» 
■snoed  making  a  catalogue  of  them,  noting  the  seven  stars, — **  or  loose  the  bands  of 
down  the  position  snd  magnitude  of  each  star,  Orion  1"  that  is,  the  Ael^  of  Orion,  which  eon- 
with  die  view  that,  if  any  new  stars  should  sists  of  three  equidistant  stars  in  a  straigfat 
•gain  appear,  or  anyof  those  observed  by  him  Kne.    "  Canst  thou  bring  forth  Mazzaroth  ia 
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bk  Mtfon  1  or  ctnat  Uum  guide  Aretonif  was  of  paiticiilar  Krnoe.    Aa  As  ontSoth 

-with  his  tons!"    Aretanis  »  a  bright  star  of  ing  of  the  Nile  it  paiticalarfy  benefical  to 

the  iint  magnitnde  in  the  eonstellatioii  of  the  land  of  Egypt,  and  as  that  river  wai  o^ 

Bootes,  and  it  here  put  for  the  oonstellatian  served  to  begin  to  swell  at  the  liong  of  Soioi, 
ittel£    The  ezptesnon  "  his  sons"  is  ea^   or  the  Dog  Star,  so  they  had  a  social  fene- 

poaed  to  refer  to  Asterion  and  Chora,  the  Tation  for  that  orb,  as  tf  its  divine  inflooioi 

two  Grayhounds,  with  which  he  seems  to  be  had  contrihnted  to  that  fertili^  whidi  wh 

piiiauing  the  Great  Bear  around  the  North  produced  by  the  inundation  of  the  Nile. 

pole,  in  the  diumal  revolution  of  the  heavens.  That  the  Egyptians  wordiipped  all  the  ish 

MazzanAh  is  generally  supposed  to  refer  to  male  depicted  on  the  Zodiac,  and  thota  wfairii 

the  twelve  signs  of  the  aodiac,  which,  fay  their  represent  seTcral  of  the  other  constellttiQiii, 

appointed  revolutions,  produce  the  succession  is  provrd  by  the  testimony  of  seTcnl  indent 

of  day  and  night,  and  the  seasons  of  the  year.  authonS,  particularly  Herodotus,  who  nji 

In  snother  part  of  this  book,  7ib,  when  filled  that  «in  Egypt  all  aorta  of  bewls,  whether 

with  profound  reverence  of  the  majesty  of  wild  or  tame,  were  accounted  as  ncred,  ud 

(Sod,  declarea  tiiat  He  alone  ''spreadetb  out  received  divine  honours."    And  it  is  not  is- 

the  heavens,  and  maketh  Arcturus,  Orion,  probable  that  this  worship  of  thehoit  of  h» 

and  the  Chambers  of  the  South."    The  pn^  ren,  through  the  hieroglyi^iics  of  vinw 

phet  Amos,  who  lived  800  yeari  before  the  animals,  was  a  general  practice  during  tbe 

Christian  era,  alludes  to  the  same  objects  in  abode  of  the  chil^n  of  Israel  in  that  countiy, 

the  fifth  chqiter  of  his  prophecy — **  Ye  who  and  that  the  foUowing  admcmition  of  Men 

torn  judgment  to  wormwood,  and  leare  off  has  a  reference  to  this  circumstsnce>-^  Tike 

righteousness  in  the  earth,  seek  him  who  heed  lest  ye  corrupt  yourselves  and  make  70V 

maketh  the  aeven  stars  and  Orion,  who  turn-  a  graTen  image,  the  aimilitude  of  inj  fignc, 

eth  the  shadow  of  death  into  morning,  and  the  likeness  of  any  male  or  female,  the  Iik^ 

maketh  the  day  dark  with  night ;  that  calleth  ness  of  any  beast  that  is  on  the  earth,  the 

for  the  watcis  of  the  sea,  and  poureth  them  likeness  of  any  fowl  that  flyeth  in  the  lir^the 

out  upon  the  feoe  of  the  earth :  the  Lord  of  likeness  of  any  thing  that  creepeth  upop  the 

Hosts  is  his  name."  ground,  the  likeness  of  any  fidi  that  is  in  the 

The  names  of  the  constellations,  and  the  waten  beneath  the  earth ;  and  lest  thoo  lift 

hyeroglyphic  figures  by  which  they  are  repre-  up  thine  eyes  to  heaTcn,  and  when  thoa  ■e' 

aented,  appear,  however,  to  haTO  had  their  the  sun,  and  the  moon,  and  the  itara,  eieo 

origin  in    superstitious   and   idolatrous  no-  aU  the  host  of  heaven,  shouldest  be  driven  to 

tions.    The  Egyptians,  it  U  well  known,  worship  them  and  serve  them,  which  the  Lord 

worshipped  the  host  of  heaven  under  the  thy  God  hath  divided  nnto  all  natioDS  ante 

figurea  of  most  of  the  animals  which  repre-  the  whole  heaven.    But  the  Lord  thy  God 

sent  the  celestial  constellations,  particularly  hath  taken  yon,  and  brought  you  forth  out  of 

the  aigna  of  the  Zodiac.    They  imagined  the  the  iron  fiimaoe,  even  out  of  Egypt"  ^ 

sun,  which  they  called  OsirUy  to  be  a  proper  reference  hero  made  to  their  being  hnnght 

npresentative  of  the  Spirit  of  Nature,  or  the  out  of  Egypt  seems  evidently  intended  to  fnt 

Supreme  Being,  who,  like  the  sun,  appean  the  Israelites  in  mind  of  their  deiiTersnoe 

every  where  present,  ezerdsing  his  influence  from  the  idolatrous  praeticea  of  the  inhihi* 

ower  the  universe.    The  moon,  as  she  re-  tants  of  that  country,  as  well  ss  fiom  the 

ceives  her  tight  irom  the  sun,  was  looked  upon  slavery  to  which  they  had  been  flobjec(«l. 

as  a  female  divinity,  and  called  Itia, — ^which  and  consequently  implies  that  the  Eg]rpti^ 

goddess  was  made  to  sigiufy  universal  nature  indulged  in  the  superstitious  wonhip  to  whidi 

considered  as  passive,  and  susceptible  of  va-  we  have  aUuded. 

nous  imprcasiona,  fonns,  and  q^ialitiea.  They  As  it  is  the  practice  of  astronomeri  to  d^ 
found,  or  imagined  they  found,  in  various  note  the  relative  apparent  magnitudes  of  rftf* 
animals  some  properties  or  qualities  corres-  in  each  constellation  fay  the  letters  of  the  Greek 
ponding  to  the  motions,  appearances,  or  in-  alphabet,  the  whole  of  this  alphabet  is  here  in- 
fluences of  the  sun,  moon,  and  stais.  This  serted,  that  the  unlearned  reader  majbeeoi- 
induced  them  not  only  to  use  those  animals  bled  to  distinguish  the  diflerentcharaden,aDd 
in  their  hieroglyphic  representations  of  their  the  order  in  which  they  follow  each  other, 
deities,  but  also  to  pay  them  honours.  Thus,  The  first  letter  of  the  Greek  Alphabet  §> 
by  the  Ram,  a  prolific  animal,  they  repre-  denotes  the  largest  or  brightest  star  in  each 
sentcud  the  genial,  fertiUzing  influence  of  the  constellation.  Thus,  a  Lyrs  is  flie  brighter 
sun  in  spring;  and  by  the  hot  and  furious  star  in  the  constellation  of  Lyra,  or  the  L/R* 
Idon,  his  violent  scorching  heat  in  the  sum-  0  Lyne,  the  star  next  in  brightness  to  alphi; 
iner;  and  the  Bull  was  an  emblem  of  the  va-  and  so  on  throughout  all  the  letters  of  the 
lious  powers  of  the  sun  m  forwarding  the  Greek  alphabet  When  the  number  of  Hi" 
business  of  agriculture,  in  which  this  animal  to  be  distinguished  in  any  oonstellatioD  '» 
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gmler  than  the  number  of  letters  in  the 
Greek  alphabet,  aatronomers  have  recourse  to 
the  letters  of  the  English  alphabet,  and  dis- 
tingnish  the  remaining  stars,  according  to 
thetr  apparent  brillianqr,  by  the  letters  a,  b^ 
c,  d,  du.  i  and  if  more  stars  still  remain  to  be 
distingniahed,  they  resort  to  numerals, — thus, 
a',  d^  dec  From  this  mode  of  distinguishing 
tile  apparent  magnitude  of  the  stars,  the 
reader  will  easily  perceive  that  those  stars 
which  are  distingiiished  by  the  fint  letters  of 
the  Greek  alphabet  are  the  largest  in  any  par- 
ticular constellation,  while  those  whidi  are 
marked  with  letters  towards  the  dose  of  the 
alphabet  are  among  the  smaller  starSi 
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Greek 
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CHAPTER  in. 

On  Vu  PmprUly  ff  Moptitig  a  more  Natural  JrrangemeiU  and  Helmeo/ton  tf  iht 

Starry  Groupi* 

Tax  figures  of  the  celestial  constellations  ample  qwoes  which  surround  Aem,  and  in 

to  which  we  have  now  adverted  are  still  de-  which  they  perform  their  revolutions. 

picted  in  our  celestial  globes  and  planispheres,        The  terms  used  in  any  science,  the  mods 

and  present,  in  my  opinion,  a  very  awkward  of  conmiunicating  its  instructionj;,  and  the 

•nd  unncUural  representation  of  the  stany  delineations  which  such  instructions  require, 

heavens.     It  is  rather  a  strange  circumstance,  ought  undoubtedly  to  be  acrommodated  to  the 

that  for  a  period  of  more  than  two  thousand  discoveries  which  have  been  made    in  the 

years  the  firmament  has  been  contemplated,  course  of  ages,  and  to  the  present  state  and 

and  the  arrangements  of  the  bodies  it  contains  objects  of  that  science ;  and  unless  we  can 

studied,  through  the  medium  of  beaus,  ser-  show  that  the  terms  and  figures  to  which  I 

pents,  lizards,  rams,  whales,  centaurs,  dol-  aUude  are  the  best  calculated  to  the  present 

phins,  flying  horses,  three>headed  dogs,  hydras,  state  and  objects  of  astronomical  sdenoe,  and 

dragons,  and  many  other  grotesque  and  in-  fitted  to  assist  the  student  in  forming  natural 

congruous  figures.    The  sublime  wonden  of  and  correct  ideas  of  the  arrangement  of  the 

the  evening  sky  have  thus  been  associated  celestial  orbs,  it  is  expedient  that  some  change 

with  a  group  of  mean,  ridiculous,  and  imagi-  and  improvement  in  this  respect  should  be 

naiy  oljects,  of  which  we  have  scarcely  any  adopted,  in  accordance  with  the  new  modificai* 

prototype  in  nature,  and  in  which  there  is  tions  and  arrangements  which  have  been  in- 

not  the  least  shadow  of  a  resemblance  to  the  troduoed  into  other  departments  of  science* 

objects  they  are  intended  to  represent.  When  The  propriety  of  introducing  some  changes 

the  young  student  of  astronomy  wishes  to  in  delmeating  the  constellationsy  and  in  theb 

distinguish  particular  assemblages  of  suns  and  nomenclature  may  perhaps  appear  fiom  the 

sjrstems  of  worlds,  he  is  required  to  connect  following  considerations : 

them  in  his  imagination  with  wolves,  lions        1.  The  natural   and  hieroglyphic  figures 

sndtes,  and   numerous    fiintastical    figures,  now  in  use  have  no  resemblance  to  the  groups 

which  are  bent  and  twisted  into  unnatural  of  stan  they  are  intended  to  represent  MHial 

ibapes,  which  have  as  little  resemblance  to  resemblance,  for  example,  exists  between  an 

tt»  objects  in  the  heavens  as  the  g^oom  of  eagle,  a  wolf;  a  centaur,  a  fiving-fiih,  «r  Hev- 

midnight  to  the  splendouis  of  the  meridian  cules  with  his  club— and  the  consleltattons 

mm.    Such  represenUtions  have  a  tendency  which  bear  their  names  and  are  attempted  to 

to  convey  to  juvenile  minds  a  mean  idea  of  be  delineated  by  tiieir  ik;ures  1    Even  when 

Ihs  most  angust  bodies  in  nature,  and  of  the  imagination  has  sirelched  itself  to  the  utmosl 

;M1} 
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ia  <ndnr  to  fiocj  a  raieinblaiMe,  H  is  oUifBd  and  adoniiiig  the  canopj  of  our  bafaitalkB,  ft 
to  npTMent  luch  cremturefl  in  the  most  un-  might  not  appear  quite  lo  incongnMiii  to  iv 
natural  potitioM ;  and  titer  all,  it  ia  fiound  pieeeiit  their  different  groups  hj  **  oomplilb 
hnpowihle  to  bend  and  twist  their  wings, and  men,  and  birds,  and  fiNur-fbotod  besfta,atf 
lap^  end  tails,  and  daws,  in  such  a  manner  creeping  things."  But  now  that  the  artnno* 
•8  to  take  in  all  the  stars  in  the  group,  some  mer  views  the  stars  as  so  many  auns  tnd  tjh 
pfettjr  conqiicuous  ones,  being  rtill  left  un-  tems  of  worlds,  dispersed  throagh  the  immefr 
femied  in  the  inteimediato  spaces.  Besides,  sitj  of  space,  the  as80ciati<Ki  of  wcJi  aogttt 
the  discoreiy  of  new  stsn  by  the  telescope  objects  with  xepreaentations  so  ollj  ata 
has  now  completely  deranged  the  figures  of  whimsical  as  the  mythological  figmeideiiBal> 
the  sncient  constellations ;  so  that  however  ed  on  our  globes,  produces  not  only  t  faidi- 
much  the  legs,  8|ma>  and  fleet  of  the  figures  crous  aflect  by  the  greatness  of  the  oootiu^ 
may  be  twisted,  they  cannot  be  made  to  coin-  but,  tar  the  same  reason,  tends  to  lemn  da 
dde  with  hundreds  of  stsn  which  an  known  idea  of  sublimity  which  natartlly  rtnkei  tlii 
to  exist  The  only  constellations  which  may  mind  on  the  contemplation  of  such  a  iUipa> 
be  aaid  to  bear  a  veiy  rude  resemblance  to  dous  scene.  Eveiy  one  knows  hoir  mack 
the  natural  figures  an  Orion  and  Urea  Major ;  things  great  and  ncAila  an  debased  by  bdni 
but  even  in  these  the  resemblance  is  veiy  dia-  placed  in  intimate  connexion  with  little  am 
tsnt  Hence  what  is  commonly  called  a  bear  ignoble  objects,  and  must  feel  the  fane  tf 
is  also  conoeiTed  to  resemble  ^plough  and  a  this  aesociation  in  tho  ibUowing  linN  d 
Ufogon,  and  is,  by  the  vulgar,  distmguished  Hudibras : 
hy  these  names.    Hence,  also,  difierent  na- 

lUMis  represent  the  same  constellation  by  dif-  **  And  now  hs4  Phisbaa  In  the  kp 

fcrent  figures :— thus,  instead  of  our  hieitwly-  ?^  J??'*  *f  t"  **"w*  !?AV*j?  • 

IMUc  delineations,  the  Hmdoos  have  bespat-  Jtutsk  blaek  te  red  began  te  tan." 

tered  the  firmament  with  bedsteads,  dogs' tails, 
aar-iings,    couches,    elephanto'  teeth,    cate'   Again — 

claw^  redsaflTon,children'spencils,Uons' tails,  -cardaa  believed  great  eutei  depeal 

Mstoons,  wheels,  razors,  pieces  of  coral,  pearls,  upon  the  Up  of  tbe  Bear'e  taO *•  eed ; 

and  other  whimsical  objecte  equally  appro-  That  as  ebe  fvhbk'd  It  towards  tbe  na, 

w/gUjy^*  ^      "    M^F  Btrew'd  migbty  empires  op  and  dova " 

In  a  judicious  comparison  of  Ihe  figures  of  Again— 
the  di&rent  dustera  of  stan  with  any  other 

object,  for  the  purpose  of  a  name  or  reference.  ^^  ^^^^  <be  BaUnet^  and  wbcace  caw 

Jh.  figure  of  th.  p«tic«J«;  cl»-er  o«ght  6nt         J?/ J^f^.'^H*  ^t^fc  ^IV ?" ' 
to  be  accurately  considered,  and  then  an  ob-  Wake  Berenicc'a  Periwig  1 

ject,  having  as  near  a  relation  to  it  as  possible,  Whoae  livery  does  the  CMaaas  wfti  t 

A^  b.  fixed  upon  »  iu  »p»«nua«^  SSd'.hJ  "S,*!!  ^"^2^^^'^ 

But  an   order  exactly  the  reverse  of  this  With  us  may  hold  intelligence." 

ieems  to  have  been  adopted  by  the  andente 

In  their  arrangement  and  nomenclature  of  the  Such  an  efiect  the  celestial  hiengljpbia 
constellations.  They  first  fixed  upon  the  have  a  tendency  to  produce,  when  pUced  in 
heroes,  snimals,  and  mythological  figures  aasociation  widi  the  august  objedi  of  Am 
which  they  intended  to  plaoe  in  the  celestial   sky. 

▼ault ;  and  then  attempted,  if  possible,  to  bend  3.  They  tend  to  lead  us  back  to  ^,^ 
the  clysten  of  stan  to  correspond  with  them  and  rude  ages  of  the  world,  and  to  fiuniliarai 
—a  most  absurd,  unscientific  and  unnatural  our  minds  to  those  crude,  chimezical,  and  tb> 
procedure.  And  shall  all  succeeding  astrono-  surd  conceptions  which  ought  now  to  desood 
mere  in  eveiy  nation  tadtly  give  their  appro-  into  oblivion.  The  signs  of  the  fodiac  tad 
bation  of  such  rude  and  injudicious  arrange-  most  of  the  other  constellations  were  invented 
ments,  as  if  they  were  unqualified  for  forming  by  the  Egyptians  or  Chaldeans  to  peipetnala 
a  more  sdentific  and  de&iite  outline  of  the  the  memory  of  some  of  their  rude  and  bl^ 
sublime  'spaces  of  the  firmament  1  baroua  heroes,  to  assist  them  in  their  abraid 

8.  The  figures  now  in  use  tend  to  convey  and  idolatrous  worship,  or  to  servo  the  kM 
a  mean  idea  of  the  objecte  they  are  intended  and  impious  pretentions  of  sstrology.  In  neither 
to  represent  When  the  stan  were  considered  of  these  respecte  can  the  celestial  hieraglyplutt 
as  merely  a  number  of  tapen  or  studs  fixed  be  interesting  or  instructive  to  tbe  nodon 
in  the  vault  of  heaven,  solely  for  tho  purpose  student  of  astronomical  science ;  but  thej  tOt 
of  dbedding  a  iewglimering  rays  on  the  earth  in  almost  every  point  of  view,  astoriitsd  with 

opinions,  practices,  and  repreeentatiooiy  which 

•  Bee  '•Asiatic  Reaearehes,"  Vol.  U.  Art  16-   deserve  the  most  marked  reprobalion:  th^ 
Aatlquiiy  of  the  Indian  Zodiac.  also  distract  the  attention  by  taining  it 
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fiom  flie  diroct  injects  of  the  seieiioe  to  die  and  hieraglyphie  Bgarm  wn  to  preminautfy 
iDfestigsfeuMi  of  their  iUralous  histoiy.  How  engnfed,  and  the  ooloun  with  which  thej 
zidiciikNis  the  etoiy  of  Calisto  and  her  son  are  beepattered  ao  deep  and  Tirid,  that  the 
Aioeay  whom  the  lage  of  Juno  turned  mto  staia,  appeared  not  only  as  a  secondaiy  oh* 
bean,  which  now  circulate  about  the  north  joct,  but  were  almost  inYirible,  except  on  a 
Dokl— ^he  etoiy  of  Medusa,  whose  gulden  Tery  minute  inspection.  The  animals  wen 
Jiair  Minerva  turned  into  snakes,  and  of  the  so  nicely  diawn,  and  exhibited  such  a  glara 
winged  horae  which  sprung  fium  the  blood  of  TBiiegated  colours,  that  the  sphere  app«ured 
wUdi  gushed  out  in  striking  off  Medusa's  more  like  a  young  miss's  plaything  than  a  de- 
head  !---the  story  of  Orion,  who  was  produced  fineation  of  the  stany  heavens.  It  seemed 
from  the  hide  of  an  ox  moistened  with  wine  t —  as  if  the  engnver  had  been  a£raid  lest  his 
lbs  slovy  of  the  Dragon  which  guaided  the  jnUj  little  dogs,  and  serpents,  and  scorpions, 
golden  apples  in  the  garden  of  the  Hesperides,  and  flying-horses,  and  crabs,  and  lizards,  diould 
and  was  taken  up  to  heaven  and  made  a  co»-  have  been  disfigured  by  the  radiated  groups 
stellalkm  on  account  of  his  fiithful  services ! —  of  stars  which  spotted  the  pretty  creatures; 
the  story  of  Andromeda,  of  die  Swan,  of  Per-  and  therefore  he  threw  them  into  the  shade, 
■eus,  aiid  a  hundred  others  of  a  aindiar  de-  in  order  that  the  artificial  globe,  which  a  lata 
soiptaon !  ^  philosopher  calls "  a  philosophic  toy,"  mighl 

Such  is  the  heaven  of  the  pagans-— a  com-  prove  nothing  more  to  the  &ir  one,  who  o^ 
mon>  receptacle  of  all  ranks  of  creatures,  real  casionly  twirled  it    round  its  axis,  than  a 
and  tlnaginaiy,  without  distinction  or  order  ;  beautifully-coloured  ball  to  fill  up  a  niche  in 
a  wild  miscellany  of  every  thing  that  is  &lse,   her  parlour  or  bed-room.    The  same  thing 
grotesque,  and  diimericaL     Such  fantastical   appears  in  many  of  our  planispheres  of  the 
groups,  which  occupy  the  '*  houses  of  the  Zo-  heavens,  on  the  first  opening  of  which  one 
disc,    and  other  compwtments  of  the  sky,  would  imagine  he  was  about  to  inspect  the 
may  comport  with  the  degrading  arts  of  the  figures  connected  with  the  natural  history  of 
astrologer,  but  they  are  notonly  incompetent  to  animals,  or  the  fentastical  representations  il- 
the  pnrposea,but  completely  repugnant  to  the  lustrative  of  the  system  of  pagan  mythology* 
noble  elevation  ofmodomastronoimcal  science.  Whatever  may  be  said  of  the  utility  of  such 
How  inoongroous,  then,  is  it  that  such  repre-  delineations,  it  is  evident  ihey  present  a  very 
sentations,  the  wilest  hallucinations  of  the  hu«  awkward  and  unnatural  representation  of 
nan  mind,  should  be  blazoned  in  such  brilliant  the  beautifiil  and  variegated  scenery  of  a  star* 
colours  upon  our  globes,  and  that  a  consi-  ry  sky ;  and  hence  it  is  that  a  young  person 
dershle  portion  of  our  astrononiical  treatises  who  wishes  to  acquire  a  general  knowledge 
diottkl  be  occupied  in  detailing  their  mytfao-  of  the  positions  of  the  principal  stars  finds  it 
logical  history  ?     Because  a  lew  shepherds  extremely  difiScult  to  recognise  them  by  our 
ia  the  plains  o(  Babylon,  or  on  the  baidcs  of  the  present  maps  and  planispheres,  on  account  of 
Nile,  arranged  and  delineated  the  heavens  so*  their  being  so  much  interwoven  with  extra* 
eordiiig  to  the  first  crude  conceptions  which  neous  objects,  and,  on  this  account,  presenting 
srosB  in  their  minds,  are  these  chimerical  re-  ^tpearanoes  ao  very  difibrent  from  what  they 
presentations  to  guide  the  astronomers  of  every   do  in  the  heavens. 

Bition,and  throughout  all suooeeding  genera^       For  these  and  many  other  reasons,  it  ap- 

lionsl    It  becomes  the  astronomers  of  the   pears  expedient  that  some  change  or  modifi* 

pieient  day  to  consider,  whether  they  intend  cation  should  be  adopted  in  the  arrangeroont 

to  transmit  to  the  enlightened  generations  of    and  delineation  of  the  celestial  orbs.    V/ere 

tbetfrintieth  or  thirtieth  centuries  the  sublime   any  scheme  of  this  kind  attempted,  it  would 

discoveries  of  modem  times,  which  have  trans-  be  proper  to  proceed  on  the  following  princi- 

famed  the  beavena  into  an  immfiime  assem-  pie,  among  others— namely,  to  give  names  to 

bhge  of  sons  andworlda,-4ncorporated  and  the  starry  groups  from  objects  which  hear 

diifiguied  with  hydras,  gorgona,  flying-horses,  the  nearest  resemhlanee  to  the  actual  figure^ 

fluoe^hnaded  doge,  and  other  *<  dire  chimeras;"   which  appear  in  the  heavens,    I  shall  not 

wwhetherthey  might  not  be  as  well  qualified   presume,  at  present,  to  determine  what  are 

••  the  shepherds  oi  Chaldea  to  reduce  the  the  particular  objects  which  might  be  selected 

itany  gnwps,  in  the  concave  of  the  firmament,   for  representing  Uie  constellations ;  as  it  would 

to  a  more  natural,  simple,  and    scientifie  require  a  combination  of  astronomers  to  enter 

•ningenent  particulaiiy  into  the  discussion.    It  is  evident, 

^  The  constellations,  as  presently  depicted  however,  that  a  number  of  dusters  might  be 

^  our  globes  and  planispheres,  convey  an   reduced  to  mathematical  figures  and  diagrams; 

VMMlMia/  and  complex  representation  of  the   and  in  so  &r  as  these  were  found  to  resemble 

hwi^iis,  which  temkto  confuse  the  imagina-  the  starry  groups,  they  would  form  a  natural 

tHuef  the  juvenile  student    On  some  oelea-  representation.    For  there  actually  appear  in 

till  iMm  which  I  have  inspertfd,  the  natural  the  heaven    triangtos,  squares,  parallelogram^ 

70  *A  ^60^ 
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fBUtufooM,  riWM,  InpahuiM,  paqmilieakr  partiralu'  poatkm  t£  As  bsaviMa,  mnU  ip- 
and  pualkl  liim,  and  Tuimn  eofobiiutiuni  of  pe«r  ■  natiirol  u  well  m  accnnta  tqnm- 
fMnrtricBl  iclMmM,  mna  of  which  might  ba  tation  of  the  eomapoaibig  ortw  of  tbt  firw- 
■alselei]  for  tha  poipoae  propoaad.  It  would  be  menL  To  diatingniah  the  booiuiaiia  of  du 
•xpedient  that  sa  man;  aa  poadble  of  tba  old  conatelialkau,  a  dotted  IfaM  migfat  be  drtvi 
eonateUaliona  diauld  ba  pranrred  aitire ;  Mich  aioand  them,  and  each  of  then  reccire  a  Wf 
aa  Orim,  Una  Major,  and  otbeia ;  and  that  alight  tint  of  cokmring,  ao  diat  Aai  dap 
thoaewbich  bchoTcd  tobeaofDevhaldertnged  and  limita  ma;  be  diatingiiiahed  at  ■  gbnot. 
ahoold  be  ao  dirided  aa  thai  two  iH  mora  of  Or,  2.  Inatead  of  engraTing  flia  Man  m  t 
the  Dew-foRned  conaleUaliona  ahould  eiactt;  whiia  gnKud,  aa  it  abraya  done  on  the  ^obi^ 
correqwnd  to  one  of  the  old,  and  nee  verMi.  let  Ihem  be  engiaTsd  on  •  Uat^  oi  a  dok-Ual 
To  an;  propoaal  of  Ihia  kind,  however,  I  ground,  ao  that  tha  ae*enl  alan  ma;  tffm 
■m  aware  that  roan;  otijactiana  woold  be  aa  ao  man;  whiW  apedta,  vatjing  h  n  ■» 
laiaed,  paiticnlail;  that  it  woold  introduce  coo-  coniiog  to  their  qiparent  magnitudai,  nidi  l 
filBaa  into  the  Kiatice  of  aatronomj,  tapt-  white  border  (which  migiit  be  eolnnd  if 
<ialhr  when  referencea  are  made  to  ancient  deemed  expedient)  aroand  eack  cnmwHilit 
ealakiguea  and  obaerrationa.  It  ia  well  known  to  nmik  it*  boundariea.  On  Ibia  [ten  tb 
lunrenr  that  a  Bmilar  difficult  haa  been  principal  alan  in  the  conatellaliin  (km, 
VTercome  in  reference  to  the  acience  of  chant*-  with  ita  bomidai;,  would  appear  ntad;  ■ 
fry.  Tba  new  nomenclature,  which  wa*  in-  rBfaaaanted  in  the  fbOowing  cot. 
toidad  to  eipnaa  the  nature  of  the  aubalanca 

b;  the  ruMU  which  ia  attached  to  it,  though  Fi^  4. 

■I  flrat  acmted  b;  man;  eminent  chendita 

and  philoaophera,  ia  now  uniTeraall;  adopted,  J^fertL 

and  ha*  introduced  both  nmplicit;  and  pra> 
daaa  into  the  acience.  The  aame  ma;  ba 
■aid  of  the  duparimenla  of  geolog;,  botan;, 
Boologj,  mineralogy,  and  meteorology.  Tha 
principle  now  propoaed  in  reference  to  tha  con- 
iteUaliiHU  ia  materially  the  aame  aa  that  which 
led  to  the  adoption  of  a  new  chemical  nomencla- 
tore ;  and.  with  regard  ta  the  incouTeniencea 
attending  a  new  aet  of  teima,  it  ma;  be  ob- 
aened,  in  the  worda  of  M.  Bergman,  that 

"Ihoaa  who  are  almd;  poHeaaed  of  know*  ^  . 

ledge  cannot  be  depriTed  of  it  b;  new  tenoa ;   9  | 

and  thoae  who  have  Ih^  knowledge  to  ao-  ^  f 

qnin  will  be  enabled,  by  an  imgnxirement  in 
tiie  langu^e  of  the  aeiance,  to  acquin  it 


religion,  the  high  reapect  in  which 
ever;  thing  is  held  which  haa  the  aanclion  of 
antiquity,  the  difiicul^  of  farming  each  an  ai> 
rangement  aa  would  combine  aimplici^  with 
accura^,  and  meet  the  approbation  of  aatro* 

noroera,  »il!  probably  poa^oae  the  attempt  to       Thia  (. .  _ _  . 

aume  distant  period.    I  would  Iheiefbte  pro-  uoat  aatural  repfeaentatton  which  e 

poae,  in  the  mean  time,  aa  mattera  DOW  (bind,  made,  on  a  conTez  aur&ce,  of  the  ^ipeaiana 

one  or  other  of  the  following  plana  br  adop-  of  the  etaii;  aky.    I  am  Gill;  pcmiaded  ttitf 

lion; — 1.  Thai  the  atara  be  depicted  on  celes-  globea,  with  either  of  theae  modca  of  drJin* 

tial  globes  and  planiapherea  in  their  true  posi-  tion,  particolari;  the  laat,  would  be  prianl  ^ 

tiona,  and  apparent  magnitudea,  without  being  a  numeroua  claai  of  indiaiduali ;  ai  I  ban 

connected  with  any  hieroglyphic  delineatiom ;  aeldom  conTeraed  with  an;  peiam  on  Ihii  ail>' 

the  diJTercnl  conHtellationa  still  retaining  their  Ject  who  would   not  have  preferred  an^  * 

fbnner  name*.    By  this  plan,  the  diSeiBnt  nmple  and  natural  delineation  to  Iboae  wUd 

clnstcrs,  not  being  encumbered  and  buried,  aa  are  bespattered  with  the  m;thi4ogiiaI  figCR^ 

It  were,  in  a  medley  of  grotesque  and  extra-  Should  it,  howercr,  be  deemed  neeeaaij,  D 

neous  rcpreseiitations,  would  appear  in  their  caaea  of  particular  and  minute  Tefrniw>,l> 

natural  simplicity,  without  distorlion  and  con-  hare  globes  and  pianiapberea  ea  tha  nauas 

fiiaion,  ao  thai  the  globOj  being  rectified  to  an;  plan,  a  number  of  delineatkuka  tf  both  kii>h 
(4M) 
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ini^t  be  engmved  to  mit  the  teate  of  dififr-  ^oonflenatioiui,'  Ihey  ha-ve-a  eertein  oonipe- 
rentindiindaab;  and  those  to  whom  money  nience;  bat  as  they  are  otherwiee  entirely  artn- 
M  no  great  object  would  fimush  tfaemseWes  trsiy,  snd  conespond  to  no  natural  subdin- 
with  one  of  each  description,  so  that  the  one  sions  or  groopings  of  the  stazs,  sstronomen 
glebe  would  prove  a  mutual  assistance  to  the  treat  th^  lijffhtly,  or  altogether  disregard 
other.*  them,  except  for   briefly  naming  particular 

•That  the  opinions  I  have  now  expressed  on  stars,  as  a  Leonis,  ^  Scorpio,  dec.,  by  letters 
ibis  subject  are  not  altogether  singular  will  of  the  Crreek  alphabet  attached  to  them." 
spptar  firom  the  following  extract  firom  Sir  J.  And  again, — **  Thisdisiegard  is  neither  supeiw 
Ilerschers  ''Astronomy/'  «0f  course  we  dlioiis  nor  causeleasL  The  constellatioos 
do  not  here  speak  of  those  unooudi  figures  seem  to  have  been  ahaost  purposely  named 
and  outlines  of  men  and  monsters  which  are  and  delineated  to  cause  as  much  confusioik 
usually  scribbled  over  celestial  globes  snd  maps,  and  inconvenience  as  possible.  InnumeraUe 
in  a  rude  and  barbarous  way,  to  enable  us  to  snakes  twine  through  long  and  contorted  areas 
talk  of  groups  of  stars,  or  districts  in  the  of  the  heavens,  where  no  memory  can  follow 
heavens,  by  names  which,  though  absurd  or  them;  bears,  lions,  and  fishes,  large  and  8ma% 
puerile  in  their  origin,  it  would  be  difficult  to  northern  and  southern,  confiise  all  nomencia* 
dislodge  them.  In  ao  for  as  they  have  really  tore,  dec  A  better  sy^tom  of  constellations 
any  s^ght  lesemblanoe  to  the  figures  called  up  mig^t  have  been  a  material  help  as  an  artifi 
in  imagination  by  a  view  of  the  more  splendid    dal  memoiy."!* 


CHAPTER  IV. 
On  the  DUtaneeM  of  the  Slan. 

To  measure  the  length  and  breadth  of  an  is  but  a  fii:&om,  and  the  length  of  bis  chsfai 
extensive  kingdom,  and  to  compute  its  dimen-   but  a  score  of  fothoms,  and  such  measures 
sions,  or  to  determine  the  distances  between   dwindle  into  mere  pdnts  when  compared  with 
two  large  islands  or  continents,  was  formerly   the  dimensions  of  the  earth.    Hence  it  bap- 
reckoned   an    achievement    of  considerable   pened  that  many  ages  elapsed  before  the  figure 
magnitude ;  but  to  measure  the  whole  earth,   and  dimensions  of  the  world  in  which  we 
to  compute  ite  area,  and  to  determine  its  ex-  dwell  were  nearly  ascertained.    The  powers 
act  figure  and  magnitude,  were  considered  as  of  the  human  mind,  however,  when  called 
the  most  astonishing  enterprises  ever  attempt-  into  action  and  properly  exercised,  are  not 
ed  by  man,  and  almost  b^ond  the  reach  of   only  capable  of  such  enterprises,  but  adequate 
the  powers  with  which  he  is  endowedl  Con-   to  the  performance  of  still  more  elevated 
fined  to  a  small  spot  in  the  world  in  which  Achievements.    When  the  mind  of  man  is 
be  dwells,  having  no  scale  of  measurement,   determined  on  the  pursuit  of  knowledge,  and 
in  the  firrt  instance,  but  his  own  dimensions,  bent  upon  improvement,  difficulties,  however 
or  the  length  of  a  rod  or  chain  formed  fi-om  great,  only  serve  as  indtemente  to  action  and 
these  dimensions,  how  can  he  measure  spaces  perseverance,  and  to  stimulate  bis  energies  to 
hundreds  of  tinies  greater  than  the  extent  of  their  highest  pitoh  of  exertion.    He  multiplies 
lus  whole  visiMe  horizon t  how  can  he  com-   small  measures  till  he  arrive  at  greater;  he 
pute  the  distance  and  dimensions  of  places  combines  unite  into  tens,  tens  into  hundreds, 
which  he  has  never  vinted,  and  some  of  which  hundreds  iifto  thousands,  and  thousands  into 
be  never  can  visit,  and  embrace  the  whole   millions.     He  combines  fines  into    angles, 
amplitude  of  a  world  which  has  never  been   angles  into  triangles ;    compares   triangles, 
thoroughly  explored  t  The  height  of  his  body  squares,  and  circles  together :  ascertains  their 

*  Tlie  aboTe  reasarki  are  abrldf ed  from  two  the  meetinff  at  Birminf ham,  Aaguit,  1830,  the 

papers  on  this  subject,  which  the  author  comma-  coomaittee    appointed  to  report  on  this  subject 

aicaied  twenty  years  ai^o  to  the  London  **  Month-  stated,  "  That  some  progress  has  been  made  in 

ly  Manaine"  Tor   October,  1818,  and  January,  reforming  the  nomenclature  of  the  northern  con- 

1819,  Vol.  46,  pp.  901,  and  SOO.  Bt«lIations ;  and  that  the  stars  in  the  southern 

f  Since  the  above  was  written  in  April,  1838, 1  have  been  commenced  laying  down  on  a  plant- 
am  happy  to  learn  that  the  '*  British  Association  sphere,  aecording  to  their  observed  actual  magnl- 
for  the  advancement  of  Science"  has  had  Its  at-  tudes,  for  the  purpose  of  irrouping  them  In  a  more 
tentlon  directed  to  ihb  subject.  At  the  meeting  convenient  and  advantageous  manner."  It  Is 
at  New  Castle  in  August,  1838,  it  was  resolved,  hoped,  '^srefore,  that  we  shall  soon  be  presented 
**Tbat  ii  b  desirable  that  a  revision  of  the  nomen-  with  an  arrangement  and  nomenclature  of  the 
datare  of  the  stars  should  be  made,  whh  a  view  starry  groups,  accordant  with  the  sublime  con- 
to  ascertain,  whether  or  not  a  more  correct  dietri-  eopilons  and  discoveries  of  modern  astronomy, 
Ntinn  or  them  among  the  present  constellations,  and  which  shall  present,  on  our  globes  and  plani* 
or  tach  other  eoniaellations  as  it  may  be  consi-  bpheres,  a  more  pernplcuoua  and  natural  reprs- 
4sred  dcairable  to  adopt,  amy  be  formed.**    At  sentatlonoftbe  heavens. 
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peculiar  prapeitiw  and  idatioiia ;  and,  from  planets  ia  deCenunad  hj  meana  of  tfie  krt 
tile  concluaiona  he  dedncea,  oonatructs  inatiu-  xenial  paraUax,  or  the  angle  under  vhkk 
mania  and  aaoertatna  prindplea  which  enable  the  earth'a  aemi-diameter  ia  aeen  it  any  </ 
lum  not  only  to  meaaure  the  dimenaiona  of  thaae  bodiea.*  ButaachamodeiBtltogttha 
thia  lower  world,  hut  the  magnitudea  and  dia-  inapplicaUe  to  the  fixed  ataia,  who«  distaoce 
lanoea  of  the  gldbea  which  roll  around  him  in  from  the  earth  ia  ao  great  that  the  horixaotil 
the  heavena.  parallax  ia  qinte  imperceptible,    Aitnnomen 

There  ia  no  aaying  at  what  point  the  ho-  have  therefore  attempted  to  find  a  pariQu  I7 
man  fiuultiea  will  atop  when  once  they  are  naing  the  whole  diameter  of  the  earth'f  an- 
arooaed  to  active  operation,  and  atimulated  nual  orbit  as  a  hose  UtUi — namely,  one  Iran- 
lo  exert  all  their  energiea.  We  hare  not  died  and  ninety  milliona  of  milev— end  en- 
only  aaoertained  the  bulk  of  the  terraqueoua  deaTouring  to  aaoertain  whether  any  of  tiie 
globe,  ita  apheroidal  figure,  ita  diurnal  and  fixed  atara  appear  to  ahift  their  pooiaoD  wbei 
annual  motiooa,  and  the  relation  in  which  it  viewed  from  the  oppoeite  extremitiei  of  tfak 
atanda  to  other  bodiea  in  the  uniyerfle,  but  Une.  The  nature  and  mode  of  thii  'mnA 
we  have  determined  the  dimenabna  of  the  gation  will  appear  firom  the  following  expl^ 
aolar  ayatem,  and  the  diatancea  and  magni-  nationa: 

todea  of  moat  of  the  bodiea  it  oontaina,  ao       The  axia  of  the  earth  extended,  beng 
that  we  can  now  ipeak  with  aa  much  oei^  eanied  parallel  to  Itaelf  during  its  anniiil 
tainty  of  the  diatance  of  the  aun,  or  of  Jupiter  leyolntion  round  the  ann,  deacribea  a  dick  m 
and  Saturn,  aa  we  can  do  of  the  diatance  of   the  sphere  of  the  fixed  atara  equal  to  tbe  oriit 
London  from  Paria,  or  of  the  diatancea  of  any   of  the  earth.    Thua,  (fig.  6,)  ItXABCD 
two  placea  on  the  aur&ce  of  the  earth.    This  be  the  orbit  of  the  earth,  ^  the  son,  the  dol- 
ia  an  achievement  which  at  first  view  mi^t   ted  lines  the  axia  of  the  earth  extended;  tba 
have  appeared  beyond  tfie  power  of  human   axia,  when  the  earth  ia  at  ii,  pomti  it  a  m 
geniua  to  aooompliah;  but  by  the  unwearied   the  sphere  of  tfie  heavena ;  when  the  eirtliii 
obaervationa  of  modem  astronomers,  and  the   at  ^,  it  points  at  b ;  when  at  C^  it  pointi  it 
application  of  mathematical  principlea  to  such  c ;  and  when  at  D,  it  pointa  tXd\  so  thit  m 
obaervationa,  they  have  been  enabled  to  trace   the  course  of  a  year  it  describes  the  drde  a  \ 
the  exact  movementa  of  the  machinery  which  cif  in  the  s|Aere  of  the  heavens,  equl  to  ds 
ia  in  operation  around  us,  and  to  determine   circle  A  3  C  D.    But  although  the  oirtiit  of 
with  precision  the  relative  distance  and  posi-   the  earth,  and  consequently  the  circle  a  bed, 
tion  of  every  planet  within  the  eyatem  of  the   be  immensely  large,  no  I^  than  many  id3- 
aun.    There    are    limits,   however,  beyond   lions  of  miles  in  diameter,  yet  it  is  bot  1  pdnt 
which  it  is  difficult  tar  the  human  faJculties  to  in  comparison  of  the  boundless  sphere  <:i  the 
penetrate.    The  planetary  system  comprises  heavens.    The  angle  under  whidi  it  ippeu* 
an  area,  so  vast  that  imagination  is  almost  lost   to  an  inhabitant  of  the  earth  is  inseiu3)k  I7 
in  the  oonoeption.    A  circle  drawn  around   any  instruments  or  observations  that  hiie 
its  dreumferenoe  would  measure  more  than  hiUierto  been  made,  and  therefore  the  oeb* 
eleven  thouaand  millions  of  miles;  and  abody   tial  poles  appear  in  the  same  pointi  of  tbe 
moving  at  the  rate  of  thirty  miles  an  hour  heavens  during  the  whole  of  the  eartfa'i  10- 
would  require  above  forty-two  thousand  years   nual  course.    The  atar  ff  is  nearer  the  point 
to  complete  the  circuit;  atiU  these  vast  di-  a  than  it  is  to  the  point  e  by  the  whole  kng^ 
menaiona  are  within  the  UmitB  of  measurable   of  the  line  a  e,  yet  if  this  line  a  e,  great  11  it 
distanca.    But  when  we  attempt  to  pass  be-  is  when  viewed  from  the  earth,  should  occnpT 
yond  the  boundariea  of  this  system  mto  the  no  aarmbk  space  in  the  sphere  of  the  heavai^ 
illimitable  apaoea  which  lie  beyond,  all  our  the  star  will  appear  at  the  aame  distance  fitnn 
usual  modes  of  computation  begin  to  £ul,  and  the  pole  throughout  every  portion  of  the  aD- 
the    mind  ia  overpowered  and  bewildered  nual  revolution,  and  consequently  will  baie 
amidst  boundless  space,  and  the  multiplicity   no  parallax, — which  is  found  to  be  the  iict 
of  orbs  which  fill  the  regions  of  immensity.       If  the  annual  parallax  of  a  fixed  atar  woe 
We  can  tell  that  some  of  the  nearest  of  these   sensible,  the  star  would  appear  to  ^^^^ 
orbs  are  not  within  a  oertun  distance,  but  place  ao  as  to  describe  a  small  elfipof  in  thr 
how  ftr  they  may  lie  beyond  it  the  most  ex-   sphere  of  the  heavena  in  the  coone  of  s  yetf* 
pert  astronomer  baa  never  yet  been  able  to  or  an  aimual  revolution  of  the  earth.   ^^ 
compute.  let  (?  £  F /(fig.6)  betheotbitoftheeiio. 

Ilie  principal  mode  by  which  the  distance  and  K  the  star  to  be  observed,-— if  we  ud*^ 

of  the  fixed  stars  has  been  attempted  to  be  gine  a  atraight  line  to  be  drawn  frMi^ 

determined  is  by  endeavouring  to  ascertain  earth  at  G  through  the  star  to  a  point  in  tM 

whether  any  of  them  have  an  annual  parol-  heavens,  aa  at  t,  that  visual  line  G  i  bo>ng 

lax.    I  have  already  explained  the  mode  by  carried  along  with  the  earth  in  ita  anal* 
which  the  distances  of  the  sun,  moon,  and  »  «  oaiMtial  Seenery  *'  pp.  141.  IA 
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win  denrJlM  tha  eJ&pm  k  n  i\  'm 
•ther  woida,  tiia  motion  of  tbs  earth  round 
flriiit  G  £  F  /will  make  Um  star  appear 


Fig.  ft. 


Fig.0. 


to  go  round  the  ellipae hnu  IT  the  star  K 
if«TO  in  the  pole  of  the  ecliptic,  the  elUpae  it 
deacilbed  would  hare  the  «une  eccentricity 
is  the  orbit  of  the  earth,  and  consequently 
wovdd  difler  veiy  little  fivnn  a  circle ;  if  it  were 
at  any  distance  from  the  pole  of  the  ecliptic,* 
the  greater  that  distance,  the  more  oblong 
wcrald  be  the  ellipse.  If  Uie  star  were  in  the 
plane  of  the  ecliptic,  the  ellipse  would  become 
a  straight  line,  as  t  A,  in  which  the  star  would 
ajipear  to  move  one-half  of  the  year  accoidr  g 
to  the  order  of  the  signs,  and  contraiy  tr  the 
oidn  of  the  signs  during  the  other  Lalf, — 
flomewhat  similar  to  the  appearance  which 
the  moons  of  Jupiter  present  when  moving 
between  the  opposite  points  of  their  orbits. 
If  therefore  the  stars  were  at  a  moderate  dis- 
tance from  the  earth,  so  that  the  diameter  of 
the  earth's  orbit,  O  F,  bore  a  sensible  pro- 
portioQ  to  that  distance,  die  star  would  be 
found  at  one  time  of  the  year,  suppose  the 
month  of  December,  at  the  point  t ,  and  at 
the  opposite  season,  in  the  month  of  June,  at 
the  point  k  ;  and  if  the  angle  t  K  A,  which  is 
•qua!  to  the  angle  G  K  F  could  be  found, 

•  Tb«»  fU  or  the  elllpM  h  that  point  In  the  h«a. 
reac  wbwk  b  Ihrtbeit  disunt  froai  the  plane  of 
Uie  oanh't  orbit,  or  W^  from  every  part  of  it,  at 
the  north  pole  of  the  earth  Is  the  point  diitant  M^- 
from  the  e^iuatnr.  The  pole  otmnp  etrele  is  a  point 
on  the  earlhce  of  the  splMre  W*  distant  from  every 
pan  of  that  eirale  of  whkb  h  Is  the  pole. 


it  would  cenatitnte  what  is  termed  the  anmm 
parallax f  and  having  obtained  this  parallax, 
and  knowing  the  extent  of  the  base  line  G  F, 
or  the  diameter  of  the  earth's  orbit,  the  dis- 
tance of  the  Stan  whose  parallax  was  asoep- 
tained  could  then  be  determined  by  an  easy 
process  in  trigonometary ;  for  as  radius :  is  to 
the  sine  of  the  angle  t  IT  A  -.  GKF;  :  so  is 
the  diameter  of  the  obit  of  the  earth,  I90r 
000,000  of  miles :  to  a  fourth  number,  which 
would  express  the  distance  of  the  paiticiilar 
ifan  from  our  globe. 

But  this  angle,  in  respect  to  any  of  the  stars, 
has  never  yet  been  ascertained ;  although  as- 
tronomen  for  more  than  a  century  past  have 
used  the  most  accurate  mstramenti  which 
ingenuity  could  contrive,  and  the  most  un- 
wearied observations  in  order  to  determine  it. 

Galileo  appears  to  have  been  the  first  who 
thought  of  tiying  whether  the  annual  paral- 
laz  of  the  stan  vrere  ^sooverable.  Taking 
for  granted  that  the  stan  are  ptaosd  at  dilfo- 
rent  distances  from  the  earth,  and  tiiat  tiiose 
stan  vrhich  are  nearest  wUl  appear  the  largest, 
he  suggested  that,  by  observing  with  a  teW 
scope  two  stan  very  near  each  other,  one  of 
the  greatest  and  the  other  of  the  least  magni- 
tude, their  apparent  distance  from  each  oUier 
might  perhaps  be  found  to  vary  as  they  were 
vk^red  from  diflersnt  parts  of  the  earth's  op- 
bit  at  different  times  of  the  year;  but  no 
change  of  position  whatever  was  at  that  period 
perceived. 

If  any  change  of  this  kind  isere  peroeptibli, 
it  behoved  to  be  a  change  either  in  the  longi- 
tude or  latitude  of  the  stare  fixed  upon  as  dbe 
subject  iar  observation.  These  are  found,  not 
directly,  but  by  firrt  determining  their  declina^ 
tion  and  right  ascension.  The  decHnation 
of  a  star  is  found  by  taking  its  meridian  ahi* 
tude,  and  subtracting  the  height  of  the  equa- 
tor; the  light  ascension  is  found  by  the  time 
of  its  coming  to  the  meridian.f  We  have 
thus  two  m^ods  pointed  out  of  attempting 
to  determine  the  annual  parallax  of  the  stan: 
one,  by  observing  if  any  change  can  be  dis* 
covered  in  the  meridian  ahitudes  of  the  samo 
star  at  different  times  of  the  year ;  the  oihetf 
by  examining  whether  the  intervals  of  time 
between  any  ti^o  Stan  coming  to  the 


f  The  UtUmit  of  a  star  is  Its  disunee  from  the 
teUptic^  either  north  or  south,  eounied  towards  the 
pole  of  the  ecllplic.  Its  longitud*  if  «is  distance 
from  the  first  point  of  Aries,  reckoned  eastward 
on  the  selipets.  The  declination  of  a  star  is 
he  distance  f^om  the  tqninoetUl  north  or  south, 
and  the  greatest  declination  it  can  have  is  W* 
Its  rirht  lUceMion  is  its  disUnce  from  the  flrsl 
point  of  Aries,  reckoned  on  the  sgate^ctte/  east. 
ward  round  the  sphere  of  ihe  heavens,  or  that 
decree  of  the  equinoctial  which  comes  to  tb« 
meridian  with  the  star.  By  the  right  ascenstoa 
and  declination  'the  situation  of  stars  In  ihS 
beavens  Is  determined,  as  that  of  plaees  on  the 
earth  by  longitude  and  latitude. 
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we  equal  fhronghoat  the  yeu.    If  there  be  Apnl  than  in  September,  and  greater  io  Jvlf 

any  eeiuible  ehange  of  declination  in  any  of  and  May  than  in  April ;  and  from  the  wbola 

the  etan,  it  moat  be  greatest  in  those  which  of  hii  ohseirations  he  dednoed  that  its  nppa 

•re  near  the  poles  of  the  ecliptic;  but  the  rent  distance  from  the  pole  in  June  mnal  be 

change  of  right  ascension  must  be  greatest  in  forty-six  seconds  diflerent  from  that  in  I>e* 

•Ian  in  the  solstitial  colure,  and  nearest  the  oember.    But  eren  Flamstead  himself  speak* 

pole  of  the  equinoctiaL  of  these  obserrations  with  a  great  deal  ai 

The  following  is  the  plan  by  which  the  dii^  diffidence,  owing  to  hisdoubti  about  the  ngo- 
ooveiy  of  the  annual  parallax,  fay  the  change  lar  diTisions  of  his  instruments. 
of  ike  deeUnaium  of  the  stars,  may  beat-       From  these  observations  of  Hook  anJ  Flam- 
templed.    Let  a  telescope  be  placed  peipen-  stead,  supposing  diem  to  be  nearly  correct, 
diculaf  to  the  horiion,  and  through  this  instru*  Mr.  Whuton  computed  that  the  greatest  an- 
raenl,  when  eGairately  adjusted,  observe  some  nual  parallax  of  a  star  in  thepoleof  the  eclip- 
•tar  in  or  near  the  sokrtitial  colura,*  which  tic  is  forty-seven  seconds ;  and  hence  he  eat 
pasMs  through  the  aenith,  or  very  near  it  If  culated  the  distenee  of  such  stan  to  be  about 
the  parallax  of  the  star  be  sensible,  there  will  INKM)  umidiametere  of  the  earth's  oriiit,  tfaea 
appear  a  difierenoe  in  ite  altitudes  at  di£E»ent  estimated  at  eighty  millions  of  miles,  or  about 
periods  of  the  year,  and  ite  altitudes  at  the  two  700,000,000,000,  that  Is  seven  hundred  diou- 
•olsticesf  will  di&r  most  from  each  other,  sand  miUions  of  miles,-- a  distance  so  great 
In  the  month  of  June  a  star  that  passes  that  it  would  require  a  cannon  ball,  moving 
through  the  aenith  of  any  place,  in  nortfi  lati-  600  miles  an  hour,  more  than  160,000  yean 
tode,  will  in  December  peas  wuih  of  the  le-  to  move  acroas  this  immense  intervaL    Bat 
nith,  and  a  star  tiiat  in  December  passes  we  have  reason  to  believe  that  the  dirfance 
through  the  aenith  will  in  June  pass  to  the  of  the  nearest  stan  from  our  globe  is  at  least 
north  of  it,  if  there  be  any  sensible  parallax,  forty  tiroes  the  distance  now  stated ;  far  mn^ 

The  celebrated  Dr.  Robert  Hook  was  among  dera  astronomen  would  long  sbice  hared^ 

the  first  who  suggested  this  method  of  attempt-  termined  the  annual  parallax  had  it  been 

ing  to  find  the  parallax  of  the  stars.    In  the  nearly  so  great  as  'Hock  and  Flamstead  su|n 

year  1669  he  endeavoured  to  put  it  in  prao-  posed ;  nay,  had  it  amounted  to  8^'  instead  ii 

tioe  at  Gresham  College,  vrith  a  telescope  of  47"  this  grand  problem,  as  it  respecte  the 

thirty-six  foot  in  length.    His  observation  was  nearest  stars,  would  have  been  resotvied. 
made  on  the  6th  <2  July,  on  the  bright  star       The  human  mind,  when  ardently  engaged 

in  the  head  of  Draco  marked  Gamma*    On  in  the  pursuit  of  any  object,  is  seldom  deteiied 

that  day  it  passed  ^  \9f'  north  of  tiie  aenith.  fay  difficulties ;  and  astronomen  in  partimlaT, 

On  Ju^  9th  it  passed  at  the  same  dietance  as  notwithstanding  the  intricacies  and  difficuhies 

before.    On  the  6th  of  August  the  star  psssed  connected  with  muiy  of  the  objecte  of  then 

north  of  the  aenith  ^  6'\  and  on  the  21st  of  investigation,  have  persevered  in  their  pbssr 

October  it  passed  I'  48^'  north  of  the  senith.  vations  and  researches,  and  have  not  anfia> 

But  at  that  period  astronomical  instnimente  quently  anived  at  the  most  important  and  im-> 

were  not  oonstnicted  with  such  accuracy  as  to  expected  results.     In  the  year  17S5,  Ifi^ 

enable  the  observer  to  determine  with  preci-  Molyneux,  doubtful  of  the  accuracy  of  tlia 

•ion  the  quantity  of  so  small  angles ;  and  even  observations  of  Hook  and  Flamstead^  began 

Dr.  Hook  himself  oould  place  no  great  reli-  a  aeries  of  observationa,  to  aseertain,  if  pfiasi 

•nee  on  such  observstioiis.  Inthe  ye^r  1689,  Ue,  the  true  umual  parallax.    Asosted  by 

Flamstead,  the  astronomer  royal,  commenced  Dr.  Bradley,  he  placed  a  telescope  of  tweo^* 

aimikrobservstions  with  an  instrument  adapted  four  feet  long  peipendiculariy  at  his  bourn  at 

to  a  refracting  telesoqw  seven  feet  long,  and,  Kew,  and  began  to  observe  the  same  brightslar 

after  numerous  observations,  he  supposed  that  in  Draco  as  Hook  had  done.    From  the  3d  of 

he  found  the  pole  star  nearer  the  pole  in  Do*  December  that  year  it  was  fonnd  that  the  rtar 

comber  than  in  the  months  of  April,  May,  did  not  sensibly  change  ite  distance  fiom  dm 

July,  August,  or  September;  and  that  ite  ap-  Muith  for  several  days.    On  Decembsr  ITIh 

parent  distance  from  the  pole  was  greater  in  it  passed  a  little  more  southerly,  and  oontiiiiied 

gradually  to  pass  more  and  more  sontherif  at 

•  TiM  fluru  arc  two  great  circlet   paiiing  every  transit  over  the  meridian  till  the  begin* 

Sissr.bX!r'ti°4»ta~rurp^.rA?i.:'s3  r««fMm^  when  h  ^^^  *» ,- 

Libra,  which  1>  called  the  •cuiuBciial  ecUrt ;  :h«  twenty  aeconds  more  southerly  than  at  tbe 

other  tbroofh  the  soletUlai  polnte  Cancer  and  time  oif  the  first  observation.  About  the  middb 

Capilcorn.  called  the  soUtUial  tolurt.    Thty  are  ^  ^-^1  it  appeared  to  be  returning  towaido 

drawn  on  fcU  celestial  globes  and  planiipberes.  *7  -^I""  "  •KF^«~  •"  ""^  .^.-.MmMB 

fThe  »al$taial  points,  or  solstices,  are  where  the  north,  and  at  the  begmnmgof  Jime  it 

tbe  ecliptic  touches  the  first  points  of  Cancer  and  passod  the  meridian  at  &e  same  distance  from 

Capricorn.    The  summer  solstice  Is  on  tbe  Slst  of  fu.  ••„uu  •«  in  TVkMmK*^  wKaii  it  vsa  ^t^ 

June;  tbe  winter  solsUce  is  on  the  Slst  of  De-  ™  *•'")**  ^i™  December,  when  it  was  fin* 

cember.  otMervecL    JTrMn  tnat  tmie  n  appearea 
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Aid  more  nortbeiij  at  ereiy  trandt  till  8q>- 
tember  following,  being  then  twenty  seconds 
iDoie  northerly  than  in  June,  and  no  less  than 
thii^-nine  seconds  more  northerly  than  in 
Maidi.  From  September  the  star  returned 
towards  the  south  till  it  airived,  in  December, 
It  the  same  sitaation  in  which  it  was  found  a 
twelvemonth  before. 

The  result  of  these  observations,  ao  dif&- 
lent  from  what  was  expected,  was  a  matter 
of  great  surprise  to  the  obsenrers;  for  it  ap- 
peued  that  the  star  was  thirty-nine  seconds 
more  northerly  in  September  than  in  March, 
futi  the  contrary  to  what  it  ought  to  opptat 
oy  the  arinuai  parallax  of  the  stars.  This 
any  be  illostnted  by  the  mllowing  figure : 


Let  J  B  C  I>  npresent  Oe  oibit  of  the 
etitfa,  and  A  and  C  the  place  of  the  earth  at 
two  opposite  periodsof  the  year;  then  a  fixed 
fbject  at  B  will  be  seen  from  the  earth  at  ii, 
ID  the  line  A  E,  which  will  point  out  its  ap- 
parent place  at  G^  in  the  concave  expanse  of 
^  iky.    But  at  the  opposite  period  of  the 
rev  it  win  be  seen  from  the  earth  at  Cm  the 
&«  C  £,  which  will  project  its  place  in  the 
beavens  at  F;  so  that  while  the  earth  has 
P>*Kd  from  il  to  C  the  object  will  appear  to 
have  moved  from  G  to  F,  throufl^  the  space 
^  ^f  |irovided  there  be  any  sensible  parallax. 
Now,  in  the  case  of  the  observations  stated 
■^•i  the  dbseivers  who  in  September  saw 
Ibe  itar  at  F,  did  in  March  foUowing  observe 
tt  at  IT,  m  the  right  line  ^  iC,  parallel  to  C  F, 
^  not  tt  G,  when  it  ought  to  haTe  appeared 


by  the  parallactic  motion;  so  that,  mstead 
cd:  finding  a  parallax,  they  found  a  result  di« 
lectly  opposite  to  what  they  expecte«l,  which 
exceedingly  perplexed  the  observers,  and  one 
of  them,  Mr.  Molyneux,  died  before  the  true 
cause  of  it  was  discovered. 

Some  time  afterwards  Dr.  Bradley  iei«ated 
the  same  observations  with  an  instrument  of 
great  accuracy,  to  which  was  appended  a 
telescope  twelve  and  a  half  feet  long.  With 
this  instrument,  which  was  so  nicely  adjusted 
that  he  could  depend  upon  it  even  to  half  a 
second,  he  continued  his  observations  for  more 
than  two  years,  not  only  on  the  bright  staria 
Draco,  above  alluded  to,  but  on  many  otlier 
stars,  and  always  observed  the  same  appear- 
anoea  and  arrived  at  the  same  results.  At 
last,  after  many  reflections  and  conjectures  on 
the  subject,  he  arrived  at  the  following  con- 
clusion— ^namely,  that  the  phenomenon  he 
had  observed  was  owing  to  **  the  progressive 
motion  of  light,  and  the  sensible  proportion 
which  its  Telocity  bears  to  the  velocity  of  the 
annual  motion  of  the  earth."  In  other  words, 
tiud  the  motion  of  light,  combined  with  the 
progreenve  motion  of  the  earth  m  its  orbit, 
causes  the  stews  to  be  seen  in  a  different 
position  from  what  they  would  be  if  the  eye 
were  at  rest.  This  position,  after  it  was  ex- 
plained and  demonstrated,  was  considered  as 
one  of  the  most  brilliant  discoveries  which 
had  been  brought  to  light  during  the  last 
oentuiy.  It  agrees  with  the  velocity  of  light 
which  had  been  deduced  firom  the  eclipses  of 
Jupiter's  satellites,  and  it  amounts  to  a  sensi- 
ble  demonstration  of  the  annual  motion  of 
the  earth.  The  observations  which  led  to 
this  d&Bcoveiy  likewise  prove  the  immense 
distance  of  the  stars  firom  the  earth ;  for  Dr. 
Bradley  assures  us,  firom  the  accuracy  with 
which  they  were  conducted,  that  if  the  annual 
parallax  had  amounted  to  so  much  as  one  seooful 
he  should  have  diacoTered  it. 

U,  then,  the  greatest  annual  parallax  of 
the  nearest  stars  does  not  amount  to  one 
second,  their  distance  must  be  immense. 
Supposing  the  parallax  to  be  exactiy  one 
second,  the  distance  of  a  star  having  this  per* 
allax  will  be  found  by  the  following  trigono- 
metrical proportion  >— As  the  sine  of  1'' :  is 
to  radius ::  so  is  the  semi-diameter  of  the 
earth's  orbit :  to  a  fourth  number,  which  ex- 
presses the  distance  of  the  star.  Now,,  a 
parallax  of  one  second  determines  the  object 
to  be  812,000  times  further  from  the  earth 
than  is  the  sun.  The  distance  of  the  sun  is 
9fi,000,000  of  miles,  which,  multiplied  bj 
212,000,  produces  20,140,000,000,000,  or 
more  than  twenty  bilUons  of  miles.  This 
distance  is  absolutely  certam  :  it  follows,  a#  a 
matter  of  course,  if  the  annual  parallax  were 
determined  to  be  one  second.    It  is  the  very 
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leoff  ditiance  at  wliicli  any  of  the  ftz«d  item 
can  be  aituated  fifom  our  globe  ;  bat  as  the 
parallax  does  not  amount  to  this  quantity, 
their  distance  most  be  much  fiutiier  tlum  what 
ii  here  staled,  perhi^  not  leas  than  doobte  or 
treUe  that  didtanoe.  We  may  acquire  some 
laint  idea  of  the  immense  distance  stated  above 
by  considering  that  a  cannon  ball,  flyingwith 
ttnilbrm  Telocity  500  miles  ereiy  hour,  would 
require  four  mUlUnu,  and  fiot  kandrtd  and 
nmeiy^Jke  thousand  yean  befiire  it  could 
reach  an  object  at  the  oistance  we  have  stated. 
Buck  are  the  ample  andinooncetvable  dimen- 
sions of  the  spaces  of  the  universe. 

Several  other  methods  have  been  veaorted 
to  by  astronomen  in  order,  if  possible,  to  d^ 
termine  the  distance  of  the  stars,  but  most  of 
them  are  founded  upon  assumptions  which 
have  not  yet  been  proved.  The  celebrated 
Huygens,  as  recorded  in  his  "  Cosmotheoros," 
despuiing  of  being  able  to  find  an  annual 
panllaz,  resorted  to  the  following  method:-^ 
supposing  that  the  star  SiriuSf  one  of  the 
brightest  fixed  stars  in  the  hMvens,  to  be 
equal  in  lustre  and  magnitude  to  the  sun,  he 
endeavoured  to  diminish  the  apparent  diameter 
of  the  sun  to  the  0ye,so  that  it  should  appear 
no  laiger  or  brighter  than  Sinus  appters  to  a 
common  observer.  For  this  purpose  he  closed 
one  end  of  a  twelve  feet  tube  with  a  veiy 
thin  plate,  in  the  middle  of  which  he  made  so 
•mall  a  hole  that  a  very  minute  glass  globule 
being  put  into  it,  so  veiy  small  did  the 
sun  appear  to  the  eye  placed  at  the  other  end 
of  the  tube,  that  the  light  transmitted  to  tho 
eye  seemed  not  more  splendid  than  that  which 
we  behold  transmitted  fiom  Birins  with  the 
naked  eye.  Having  calculated,  on  the  princi- 
ples of  optics,  the  quantity  of  diminution  of 
the  son's  ^>parent  diameter,  he  found  it  to  bo 

only  the  vrUx^  P^«  ^>  ^^  ^^  "^ 
diameter  of  the  sun  appeared  27,664  times 
•mailer  than  what  we  daily  aee.  Hence  he 
concluded  that  were  the  sun  at  27,664  times 
his  present  distance  from  us,  he  would  appear 
as  small  as  Sinus ;  and  consequently,  if  Sinus 
be  of  the  same  magnitude  as  the  sun,  the 
distance  of  that  star  must  be  27,664  times 
greater  than  the  distance  of  the  sun  fnm  the 
earth,  or  2,628,080,000,000,— that  is,  two 
billions,  six  hundred  and  twenty-eight  thou- 
sand and  eighty  millions  of  miles.  This 
method  of  determining  the  distance  of  the 
•tars  depends  upon  two  assumptions : — 1st, 
that  the  sun  and  Sinus  are  equal  in  magni- 
tude ;  and  2d,  that  the  eye  judged  correctly 
of  the  equality  of  the  small  ihteicepted  portion 
of  the  sun  to  Sirius;  both  of  which  must  be 
considered  as  uncertain.  But  it  corroborates 
tiie  general  position  of  the  veiy  great  distance 
of  the  stars. 
On  a  principle  somewhat  similiar,  but  by 
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experiments  conducted  witfi  for  gnaler  aiv 
curacy,  Dr.  WoUaston  endeavoured  to  deter 
mine  the  same  problem  in  relation  to  the  ftam 
"  This  genUeman,"  Sir.  J.  Herscfael  lemiki, 
«  by  direct  photometrical  expeiimeots,  opoi, 
as  it  would  seem,  to  no  objectioos,  hss  •§• 
certained  the  light  of  i&ius,  so  received  bj 
us,  to  be  to  that  of  the  sun  as  1  to  20,000, 
000,000.  The  sun,  theivfore,  in  oider  Ibst 
it  should  appear  to  us  no  brighter  thanSiriiii, 
woidd  require  to  be  removed  141,400  timeiiti 
actual  distance.  We  have  seen,  however 
that  the  distance  of  Sirius  cannot  be  lo  flBall 
as  200,000  times  that  of  the  sun. .  Heoee  it 
follows  that,  upon  the  lowest  pooBble  campo- 
tation,  the  light  really  thrown  out  liy  Smsi 
cannot  be  so  littler  as  doubk  that  eoBtted  bf 
the  sun ;  or  that  Sirins  must,  in  point  of  in' 
trinsic  splendour,  be  equal  to  /too  wm,  nd 
i%  in  all  probability,  vastly  greater." 

The  late  Sir  William  Herschel  pnpoad 
another  method  of  determining  the  simal 
parallax  by  means  of  doubk  stan,  vhieb  lie 
supposed  would  be  free  finom  the  oron  of 
other  methods,  and  of  such  a  nature  Ihit  tbe 
parallax,  even  if  it  should  not  exceed  tbe  kaUk 
part  of  a  second,  may  still  become  riabk- 
The  following  figure  and  descriptioD  wtDeaa- 
vey  a  general  idiea  of  this  method: 

Fig.  8. 
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earfiiit  two 
opponte  point!  IB 
Its  ortit,  and  C 
and  D  twoM 
ofdiflerentiDigD^ 
tudes.  Then,if 
when  die  esrtk  ii 
atB,thstwoiiin 
sfipear  to  w  Mir 
each  other,  ai  it 
C  and  £,itwai 
thought  that  vhea 
the  earth  aiiiitd 
atii  thetwuitaii 
might  appear  fb^ 
tiler  aMUt,af  It  C 
and  V;  m  otbtf 
words,  that  the  angles  at  which  tfaejr  vool^ 
appear  to  us  in  the  two  cases  would  be  difleient, 
the  angle  D  AC  being  larger  than  the  angk 
D  B  C,  in  which  case  the  angle  of  psiabz 
might  be  computed.  But  it  does  not  appitf 
that  any  diflerence  In  the  angles  refeind  to 
has  yet  been  found,  or  that  any  definite  coo* 
elusions  respecting  parallax  have  hitherto 
been  deduced  fifomthis  method,  excepting  tbi 
general  position  that  the  stars  are  at  too  great 
a  distance  to  be  subjected  to  our  caknlation^ 
or  that  our  angobir  instruments  are  rtiU  in 
too  imperfect  a  state  to  detect  so  smallit 
angle  as  that  of  the  annual  paralhT. 


DISCOYBRT  or  TBK  TARAUMi  OF  61  CT6NI.  tl 

"^!T'**fTOHy*r^ffr***^,  ^iia#t«— fcap^  IS8S|^  MlMMMMMnk    I  fiuul  uwvBnffe  onrjr  ^glte  Ms 

I  fenmftd  an  uuuninDeme&t  in  eertaia  lito-  genenl  eonchuion,  which  seems  to  be  legiti* 

luy  jooniaJfl,    thai    ProfiMsor    Besel,    of  mately  dedaoed  fhnn  his  obserrations  and 

Koai^itrng^  had  addzeand  a  letter  to  Sir  John  leasoimigs,  and  may  be  considered  at  least  as 

Hendiel,  which  was  immediately  oommton-  a  fery  near  approximatian  to  the  point,  if  not 

cited  to  the  Boyal  Astioiiomioal  Society,  pesieedy  conreet    The  resalt  then  is,  that 

containing  an  aoooont  of  the  diseoveiy  of  the  the  annual  parallax  of  the  star  61  Cygm  is 

annual  parallax  and  the  obsorvatioiMidnwfaiefa  <K'.dl36;  that  is,  somewhat  less  than  cnC' 

it  was  founded.    In  the  introdnction  to  this  Mrd  of  a  tecond.    It  follows  that  the  die* 

commnnicaition  Profass or  Beasei  «tys"*^  After  tanoe  of  this  star  from  the  san  is  667,700 

so  many  uDsnoceaafbl  attempts  to  deteimine  times  the  mean  distance  of  the  earth  from  the 

the  parallax  of  a  fixed  star,  I  thought  it  worth  sun ;  and  as  the  distance  of  the  sun  from  the 

while  to  try  what  mig^  be  accomplished  by  earth  is  06,000,000  of  miles,  tiiis  number 

means  of  the  aooniacy  which  my  great  Fmm-  multiplied  by  the  former  produces  62,481, 

hofer  heltonieter  gives  to  the  observations.    I  500,000,000,  or  sixty-two  billioitb,  four 

undertocdc  to  make  this  jnveatigalioB  upon  te  hundred  and  eighty-one  thousand  five  %un- 

star  61  Cygmif  which,  byieasoa  of  its  gnat  dred  xillioits  of  miles,  which  is  the  distance 

proper  motion,  is  periuqps  the  best  of  aH,  of  the  star  01  Cygni  fromtiie  sun,  and  whidi 

which  aiKvds  the  adrantagoof  heingadoBhle  of  course  is  neany  about  the  same  distance 

star,  and  on  that  aoeonnt  may  be  observed  from  the  earth ;  the  earth  being  in  one  part 

with  greater  aoeurai^,  and  which  is  so  near  of  its  course  ninety-fiye  millions  of  i^es 

the  pole  thai,  witii  the  exception  of  a  small  nearer  the  star  than  this  distance,  and  in  the 

part  of  the  year,  it  can  always  be  obsened  at  opposite  part  of  it  ninety-fiTe  millions  of  miles 

night  at  a  sufficient  distancw  from  the  hon-  beypnd  it.    This,  I  have  no  doubt,  wiH  be 

ion."     The  prafiMsor  began  his  observations  considered  as  one  of  the  most  interesting  and 

in  September,  1834,  but  vaiiouscireumstanoes  splendid  diseoreries  which  have  been  made 

prevented  them  from  being  regokrly  oontip  in  astronomy  for  a  eentury  past.    It  lays  a 

nued  at  that  peiiod.    They  were  rasumed  in  foondation  for  precise  and  definite  conceptions 

1837  with  certain  hopes  of  success.     He  a»-  of  the  distances  of  some  of  the  stany  oibs, 

lected  among  the  small  stem  which  surround-  of  the  amf^tude  of  the  celestial  regions,  and 

ed  the  double  star  61  Cygni  two  stars  be-  of  the  magnitude  and  grandeur   of  tfaooe 

twecn  tho  ninth  and  ten£  magnitudes,  of  countless  orbs  which  diveraily  the  spaces  of' 

which  one  (a)  is  nearly  perpendicular  to  the  immensity.    It  likewise  proves  to  a  demon- 

line  of  direction  oi  the  double  star,  the  other  stiation  the  annual  motion  of  the  earth  round 

(&)  nearly  in  this  direction.    He  measured  the  sun,  and  all  the  psinciples  and  j^nomena 

with  the  heliometer  the  distances  of  these  with  wfaieh  it  is  connected,  as  well  as  corro- 

itara  from  the  point  which  bisects  the  distance  borates  the  geneial  views  of  former  astrono- 

between  the  two  ^tars  61  Cygni,  and  gene*  meis  respecting  the  inmense  distance  of  the 

nlly  repeated  the  observations  sixteen  times  fixed  stars. 

every  night,  and  when  the  atmo^here  was  Professor  BesMl  concludes  his  communiea- 

UDUsually  steady  he  «ude  mors  numerous  tion  in  these  words  ^-«^  As  the  anunal  proper 

lepetitionfl.    The  i^aces  of  both  stars,  leferred  motfon  of  a  Cygni  amoonts  to  S^'.\9B  of  a 

to  the  middle  point  of  the  double  star,  he  cal-  great  cirele,  the  reiaiive  motion  of  this  star 

colaled,  for  the  beginning  of  1838,  to  be—  and  the  sun  must  be  eonoderably  more  than 

sixteen  seau-diameters  of  the  eartii's  orbit, 

Diiunes.            Angle  of  Position.  [that  is,  one  thousand,  five  hundred  and 

a    461''.617        301^    W    W  twenty  millions  of  miles,]  and  the  star  must 

&    706'^379         100^    ^     W  have  a  constant  abenation  of  moie  than  53^^ 

"When  we  ahall  have  succeeded  in  determin* 

In  these  observations,  he  coneentiated  biff  ing  the  elements  «f  the  motion  of  both  the 

attention  aa  ftr  as  he  could  on  the  duiantt  stars  finmring  the  double  star,  round  their 

of  the  small  stars  from  the  douUe  star,  as  conunon  centre  of  gravity,  we  shall  be  able 

being  Uie  most  important  point  to  be  aseei^  to  determmo  tiie  sum  of  their  maases.  I  hava 

tained.    His  conummication  contains  tables  attentively  considered  the  preceding  observa- 

of  all  his  measures  oi  distance,  fieed  fimn  the  tions  of  their  relative  positions,  but  I  consider 

efiects  of  refraction  and  abeiration,  and  v^  them  as  yet  very  inadequate  to  afibrd  the 

dnosdto  the  beginning  of  1838.  elements  of  tiie  brbit.    I  consider  them  aa 

It  would  be  uninteresting  to  the  general  sufficient  only  to  show  that  the  annual  angn* 

reader  to  enter  into  all  the  detaik  of  obeei^  lar  motion  is  somewhere  about  two-thirds  oi 

ntions,  corrections  and  calculations  which  a  degree,  and  that  the  distance  at  the  begm* 

ProCeaeor  Beaiel's  *»^*m«mni#^riAn  contains,  ning  of  this  century  had  a  mmimum  of  aboat 

as  they  em  only  be  undentaod  b$  pnctioal  1^' .    We  an  enabled  hence  to  conduda 
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ibftt  the  time  of  a  rerolutioii  ia  more  tliaii   hiradnd  and  fiAj-aiz  laiUiaDi,  tkres  liimdnd 
540  yean,  and  that  the  aemi-iiu^r  axis  of    and  dgfatj-fire  thoonod,  fisnr  famidicd  mi 
the  orbit  is  aeen  nndar  an  angie  of  more  than   aiztj'«z  yeara  bafbfe  it  oould  ptm  from  on 
W,    lit  however^  we  proved  from  theaa   globe  to  Ae  ater  alluded  to  above— a  niunbe* 
Bunibenh  which  aie  merely  UmiU,  we  find   of  yeasa  aixly-one  thaneand  times  greattr 
the  sum  of  the  maaMS  of  both  stan  ie«  than   than  the  whole  period  whidi  has  elqwd 
half  the  son's  mass.    But  this  point,  which   since  the  Moaaic  creation, 
is  desenring  of  attention,  cannot  be  estd)lished       Soch  dislanoeB  are  amaiingj  and  afaaort 
till  the  observatioiis  shall  be  aoffident  to  do-  tenifynig  to  the  human  imagination.    The 
termine    the    elements    aocmately.    When   mind  as  bewildend,  conlwmded,  and  afaaort 
kmg^conttnued  observation  of  the  plaoea  which   overwhelmed,  when  attemptmg  to  ionn  a 
the  double  atar  occupies  amongst  the  small   conception  of  such  portions  of  immenHty,aBd 
stars  which  surround  it  shaB  have  led  to  the   feels  its  own  littleness^  the  iimiied  natun  of 
knowledge  of  its  centre  of  gravity,  we  shall   its  powers,  and  its  utter  incapadty  lor  giaqp- 
be  enabled  to  determine  the  two  maeses  sepa^  iug  the  amplitudea  of  creation;  but  althoo^ 
rately ;  but  vre  cannot  anticipate  the  time  of   it  were  possible  fiir  ns  to  wing*  am  fiigfat  t» 
these  fiirther  reseaidie^  I  have  here  troubled   audi  a  distant  wh  as  that  to  whick  we  hue 
you  vrith  many  particulars;  but  I  tnwt  it  is  lefemd,  we  should  still  find  oanelves  slaad- 
not  necessary  to  oflbr  any  ezeuae  fiur  this,   ing  only  on  the  extreme  verge  of  the  slany 
anoe  a  correct  opinion  as  to  whether  the  in-   firmament,  where  tea  thousands  of  other  oii% 
vestigation  of  the  parallax  of  61  CygrU  has  a  thousand  times  more  distant,  would  oMt 
already  led  to  an  approximate  result,  or  must   our  view.    We  have  reason  to  beheve  thtts 
still  be  carried  further  before  this  can  be   qwce  nearly  equal  to  that  whidi  we  are  novr 
affirmed  of  them,  can  only  be  formed  from  a   considering  intervenea  between  most  of  tbo 
knowledge  of  these  particulars.  Had  I  merely  atan  which  diversify  our  nocturnal  sky.  The 
communicated  to  you  the  result,  I  could  not  atara  i^^pear  of  diflerant  magnitodea;  bat  m 
have  expected  that  you  would  attribute  to  it  Imvo  the  strongest  reason  to  condnde  fiat  in 
that  certainty  which,  according  to  my  own   the  majority  of  instances  this  is  owing,  aot  to 
judgment,  it  possewed.**  the  difierence  of  their  real  magnitudes^  bat  Is 

The  distance  inferred  from  the  panUax  as-   the  difierent  distances  at  which  they  are  phoed 
oertained  by  Beaael  is  more  than  three  times  from  our  globe.    If,  then,  tiie  distance  of  t 
greater  than  what  vras  fimnerly  oonsiderad   atar  of  the  first  or  second  magnitude,  or  tboss 
the  kaai  dittanee  of  any  of  the  fixed  stars,   vriiich  are  nearest  us,  be  so  immensely  great, 
In  order  to  acquire  soma  rude  conceptions  of   what  must  be  the  distance  of  stan  of  the  six- 
this  distance,  it  may  not  be  inexpedieBt  to  teenth  or  twentieth  magnitodea,  vriiieh  cib 
iUustnte  it  by  the  times  which  certain  moving  be  distinguished  only  by  the  most  pewofei 
bodies  would  require  to  move  along  such  a   teleoeopesl    Some  of  dbess  must  be  sevnal 
space.    Light  w  the  swiftest  moving  body  thousands  of  timea  more  distant  than  tho  itv 
with  which  we  are  acquainted ;  it  fiies  firora    61  Gygni,  whose  distance  now  appean  to  he 
the  sun  to  the  earth,  a  distanee  of  ninety-five   detenmned.    And  what  shall  we  think  of  fiw 
millions  of  miles,  in  about  eight  minutca,  or  diatanee  of  those  which  lie  beyond  the  lesch 
at  the  rate  of  193,000  milea  every  moment  of  of  the  most  poweriul  telescopes  that  have  jet 
time;  yet  light,  incomprehenstvely  swift  aa   been   eonstrncled,    stretching   beyond   tba 
its  motion  is,  would  require  ten  yean  and   utmost  limits  <^  mortal  vision,  vridun  the  un- 
114  days  to  fiy  acroas  this  mighty  interval;   ei.plored  regions  of  immensitf  !    Here  evea 
so  that  if  the  star  61  CygfU  were  supposed   Ae  most  vigorous  imagination  dropB  its  win^ 
to  be  only  just  now  lanndied  into  existence,   and  feels  itself  utterly  unable  to  penetFite  this 
it  would  be  more  than  ten  yean  before  its  mysterious  and  boundless  unknown, 
lig^t  could  reach  the  distant  globe  on  which       The  vastness  of  the  spaces  and  greatnes 
we  dwell,  so  as  to  appear  liira  a  small  star  of  the  distances  to  whidi  we  have  adverted 
twinkling  in  our  akf.    Suppose  a  caimon   ought  not,  however,  to  prevat  any  one  fion 
baU  to  move  500  mileo  every  hour  vritfaout   acquiescing  in  the  statements  we  have  now 
intermission,  it  vrould  require  fourteen  mil-  made ;  for  space  is  boundloss^    sbsohitely  in* 
lions,  two  hundred  and  fifty-five  thousand,   finite.    A  seraph  might  wing  its  flight  widi 
four  hundred  and  eighteen  years  before  it  the  swiftness  of  bfjtit  for  millions  of  yeais 
conld  move  across  the  same  intervaL    But  to   through  the  regions  of  immensi^,  snd  nefct 
come  to  motions  with  which  we  are  more   arrive  at  a  boundary  where  it  might  be  nid, 
fiuniliar :  su^iose  a  steam  carriage  to  set  out   "  Hitherto  mayest  thou  qiproach,  but  bo  fa^ 
from  the  earth  vrith  a  velocity  of  twenty   ther;*'  and  we  have  reason  to  believe,  fiooi 
miles  an  hour,  or  480  miles  a  day ;  at  thia   what  we  already  know  of  the  Creator  and  hii 
rate  of  motion,  continued  without  intermis-   woriu,  that  during  the  whole  oonrse  of  ooch 
aion,  it  would  require  366,385,466,  or  three   an  excursion,  new  oljecto  and  new  scenes  d 
iJMm 
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gloiy  and  magnificence  would  be  continuaHy  Diyinity,  so  that  acienee  and  vevelation  com* 
nmng  to  his  view.    To  suppose  otherwise  pletely  harmonize  in  the  liews  they  unfold  of 
would  be  to  set  boundaries  to  space,  and  to   the  plans  and  anangements  of  tiie  Deity,  and 
presoribe  limits  to  the  infinite  perfections  of   of  the  immense  spaces  which  intervene  among 
the  Drrinity.    That  incomprehensible  Being  the  systems  of  the  universe, 
who  formed  the  universe  fills  immensity  with       Whether  man  will  ever  be  permitted  to 
his  presence ;  his  power  and  wisdom,  and  all   traverse  any  of  the  vast  spaces  of  the  univene^ 
his  other  perfections,  are  infinite  /  and  there-  to  which  we  have  now  adverted,  is  a  questioii 
fore  we  should  expect  that  the  plans  on  which  which  is  at  present  beyond  our  province  to 
he  has  constructed  the  systems  of  the  uni-  resolve.    In  our  present  state  of  ooiporeal  or* 
verae  should  be  fike  himself^  vast,  boundless,   ganizadon  it  is  impossible  to  wing  our  flight 
and  inconceivable  by  mortab.    Were  we  to  even  to  the  nearest  celestial  oib  in  that  sys* 
find  the  plans  of  the  universe  circumscribed  tem  of  which  we  form  a  mot,  much  less  to  tiie 
like  those  which  were  represented  by  the  an-  distant  starry  regions.    How  pure  spirits,  dii- 
dent  astronomers, — who  imagined  tiie  firma-  connected  with  material  vehicles,  may  tran^ 
ment  a  solid  sphere  with  a  number  of  tapers  port  themselves  from  one  region  of  creation  to 
whirled  round  the  earth, — we  should  be  apt  another,  it  is  impossible  for  us,  in  the  present 
to  think  that  the  Creator  of  the  worid  was  a  state,  to  form  a  conception.    But  it  is  posttUe 
limited  being ;  but  when  we  contempbte  the  to  conceive  of  a  s^em  of  organization  fat 
vast  amplitude  of  planetaiy  systems,  and  the  more  refined  than  the  present,  and  susceptible 
immense  spaces  by  which  they  are  separated  of  a  power  of  motion  for  surpassing  what  we 
from  each  other,  we  behold  plans  and  opera-  have  an  opportunity  of  witnessing  in  this  ter- 
tions  which  are  in  perfect  unison  with  the  restrial  sphere— a  locomotive  power  which 
Immendtf  of  lus  nature,  vrith  his  boundless  might  enable  an  intelligent  agent  to  keep 
power,  his  uncontrollable  agency,  and  his  uni-  pace  with  the  rapid  motions  of  the  celestial 
versal  presence.    Wherever  we  turn  our  eyes   oxbs.    We  have  only  to  suppose  orgameal 
throughout  the  scene  of  nature,  and  fix  our  vehicles  constructed  with  matter  for  mon 
attention  on  its  plans  and  movements,  we  subtile  and  refined  than  hydrogen  gas,  or  the 
cmformly  fold  the  Creator  acting  Uke  Mf7»-   ethereal  fluid,  and  approximating  to  the  teni^ 
telff  and  in  no  case  is  this  more  strikingly   dty  of  light  itselt    As  we  find  animalcoUs 
di^Iayed  than  in  the  grandeur  and  magnifi-  many  ^ousands  of  times  less  than  the  least 
cence  of  the  orbs  of  heaven,  and  tAe  immense  visible  point,  their  bodies  must  be  oonstmcted 
»paet9  with  which  they  are  surrounded.  of  materials  extremely  subtile  and  refined; 

This  is  likewise  the  representation  vriiich  and  hence  we  may  infcs' that  the  same  Allwiae 
the  Scriptures  give  us  of  the  immensity  and  Intelligence  who  fonned  such  minute  and  r^ 
bcomprehensible  nature  of  the  Deity.  ''Great  fined  structures  can  with  equal  ease  construct 
is  Jehovah  and  of  great  power ;  his  under-  a  material  oiganisition  for  the  residence  of  a 
itanding  is  infinite ;  his  greatness  is  unsearch-  rational  soul  out  of  the  finest  materials  whidi 
ible."    He  is  not  only  ^'high  above  all  na^  creation  can  supply,  and  endow  it  with  a  ca- 
tions,** but  "his  glory  is  above  the  heavens/*  pacily  of  rapid  motion  superior  to  that  of 
"He  dwelleth  on  high,  and  humbleth  himself  some  of  the  celestial  globes  which  roll  around 
to  behold  the  things"  not  only  that  are  "  on  us.    It  is  not  improbable  that  angelic  beings 
the  earth,"  but  even  "  the  thmgs  that  are  in  are  connected  with  such  a  system  of  materia] 
the  heavens.**    Vast  as  the  celestial  spaces  organization,  which  enables  them  to  move 
are,  "  he  meted  out  heaven  with  the  span,"  with  rapidity  from  one  part  of  creation  to 
and  «  stretched  forth   the  heavens  alone.**  another;  and  it  is  possible  that  man,  in  a  foture 
"Among  the  gods  there  is  none  like  unto  thee,  world,  may  be  invested  with  such  vehicles 
neither  are  there  any  works  like  unto  thy  and  such  powere  of  rapid  motion.    At  the 
works.**    *'  Canst  thou  by  searching  find  out  same  time,  even  with  sudi  locomotive  powers, 
Godt    Canst  thou  find  out  the  Almighty  to  only  a  smaH  portion  of  the  universe  could  be 
perfection  ?     Who  can  utter  the  mighty  ope-  supposed  to  be  visited  or  explored,  even  after 
rations  of  Jehovah  1    Who  can  show  finth  all  a  lapse  of  ages.    It  is  highly  probable  that,  at 
his  praise  ?     Lo,  these  are  but  parts  of  his  this  moment,  there  is  not  a  smgle  subordinate 
Ways,  but  Uie  thunder  of  his  power,  or  the  foil  intelligence,  even  of  the  Invest  order  of 
extent  of  his  omnipotence,  who  can  compre-  created  beings,  who  is  acquainted  with  every 
bcndr    In  relation  to  a  Being  who  is  thus  region  of  universal  nature  and  the  objects  it 
described,  we  can  expect  nothmg  but  virhat  is  oontams,  and  that  the  greater  part  of  the  vaij 
wonderfol   and    incomprehensible  by  finite  universe,  with  its  scenery,  movements,  and 
minds.    The  declarations  of  inspired  men   mhabitants,  is   known  only   by  Him  j»mo 
Wtestimony  to  the  discoveries  of  astronomy  formed  it  by  his  power  and  fills  it  with  his 
M  in  perfect  unison  urith  the  attributes  of  the  presence. 
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CHAPTER  V. 
Onike  Magnitude  cf  the  Stan. 


ht  our  attempto  to  uoertam  the  magni'  diuDeten  of  the  fixed  dtan  do  not  vkB  froa 
tudeg  of  enj  of  the  heavenly  bodiei^we  must   any  aenable  disk,  but  fiom  other  cauies  nidi 
iint  endeavour  to  delennine  the  distanoee  at  which  we  are  not  f^"i»«T?**^     Dr.  HiHej 
which  they  am  pSaoed  from  our  abode ;  and   lemarka  that  <<  the  diametera  of  Spica  Viig^ 
in  the  next  plaoe  we  moat  nieaaaie»  aa  aocn-  nia  andAldebaian  (two  atara  of  the  fint  m^ 
lately  aa  pooaihie,  the  tgifparent  diameten  of   nitude)  are  ao  amalU  that  when  they  bappoi 
the  bodiea  whoae  magnitudea  we  wiah  to  de-   to  inuneige  behind  the  dark  edge  of  the  mooa, 
termine.    The  extreme  difficulty  of  determin*  they  are  ao  frr  from  losing  their  light  gnuh* 
iag  theoe  two  points,  in  certain  i'^«*yni'i>«i  on  ally,  as  they  must  doif  they  were  of  any  kqb- 
aooount  of  the  wmallness  of  the  anglea  which   ble  magnitade,  that  they  vanish  at  onoe  with 
lequiie  to  bemeaauied,  haa  hitherto  prevented  all  their  lustre,  and  emerge  likewise  in  a  fflo- 
OS  from  ascertaining  with  predsion  the  real  ment,  not  small  at  first,  but  at  once  ippeir 
magnitudea  of  the  bodiea  connected  witii  the  with  their  fiill  light,  even  although  the  emer- 
adersal  heavena.    We  fimnerly  were  led  to  aion  hiqppen  when  very  near  the  caep,wheR^ 
oondude  on  good  groocda,  that  their  distanoea  if  they  were  four  seconds  in  diameter,  Ihej 
were  almost  immeasurably  great,  and  oonse-  would  be  many  seconds  of  time  in  getting  en* 
quently  that,  aa  they  emit  a  certain  degree  of    tirely  aeparated  from  the  limb.    But  the  odd- 
splendour  to  our  eve,  even  from  such  remote   trary  appears  to  all  thooe  who  have  obiened 
diatancea,  their  hulk  must  be  immensely  great   the  oocultations  of  those  bright  staiA."  Evoj 
But  no  precise  oonceptions  could  be  formed   one  who  has  been  in  the  habit  of  viewing  the 
aa  to  this  point  ao  long  as  the  annual  parallax  stany  firmament  with  good  telescc^  wH  it 
of  aome  of  the  stars  remained  undetermined,   once  admit  that,  although  that  indtnuneDt 

The  annual  parallax  of  the  star  61  Cygni  brings  to  view  numerous  stars  which  the 
being  now  in  all  probability  ascertained,  (aa  unassisted  sight  cannot  perceive,  yet  thejap* 
atated  in  the  preceding  chapter,)  we  are  in  pear  only  as  luminous  points  with  no  wttt- 
possesnon  of  certain  data  which  may  lead  to  defined  aenslble  diameters,  although  thdr 
tile  determination  of  the  real  magnitude  of  light  is  much  more  brilliant  than  to  the  naked 
that  body.  But  a  difficulty  atill  remains.  The   eye. 

Stan  are  found  to  have  no  sensible  diameters.  Hence  the  difficulty  c€  detennimoi^  ^ 
When  viewed  through  teleacopes  o[  the  precision,  the  jeal  magnitudea  of  any  of  me 
greatest  power,  they  present  no  visible  diriES,  fixed  stan.  From  their  immense  distaooe  we 
or  well-defined  aoiiaeea  to  the  eye,  aa  the  are  perfectly  certain  that  they  are  bodies  of 
planets  do»  when  viewed  through  snch  instru-  inmiense  size,  otherwise  they  would  be  atto- 
ments,  but  appear  only  aa  ao  many  shining  gether  invisiUe  from  our  terreatiial  sphere,  or 
and  undefined  points.  When  they  are  viewed  from  any  part  of  the  solar  system.  But  we 
through  a.  teleacope  of  moderate  size,  their  have  hitherto  obtained  no  sufficient  data  ftr 
dtam^en  appear  leas  than  when  examined  estimating  their  exact  aize,  aa  we  have  done 
by  the  naked  eye,  but  considerably  more  biil-  in  relation  to  the  globes  which  compose  iSbe 
lianL  When  we  view  them  vrith  a  teleacope  planetary  system.  Since,  then,  the  apparent 
of  greater  power,  the  appsoent  diameten  will  diameten  ^  the  stars,  even  those  of  the  frit 
be  somewhat  'increased,  but  not  aocoiding  to  magnitude,  are  so  small  as  not  to  amount  to  a 
any  regular  proportion,  as  haj^ns  in  tiie  suigle  second,  we  cazmot  hope,  in  the  mean 
ease  of  the  planets;  end  even  when  seen  time,  to  determine  their  measure  with  any 
vrith  the  same  poorer,  through  di^rent  tefe-  degree  of  certainty.  We  may  assign  them  a 
scopes,  their  apparent  magnitadea  are  not  pre-  measure  which  we  certainly  know  they  do  not 
dsely  the  same.  Sir  William  Herechel,  who  exceed,  but  we  cannot  be  sure  that  that  met- 
viewed  these  bodies  under  ahnoat  every  aspect,  sure  is  not  too  great  All  luminous  (^edf 
uniformly  found  that  their  diameter  wras  leas  appear  larger  than  those  of  the  same  dimen- 
in  proportion  as  the  higher  powen  were  ap-  sions  which  are  opaque.  The  planet  Mercai7» 

Slied ;  and  the  smallest  proportional  diameter  when  in  ita  greatest  brightness,  appears  Wtffi 
e  ever  obtained  vras  when  he  emjdoycd  the   than  when  it  is  seen  to  pass,  like  a  dark  ^»^ 
•xtraordinaiy  power  of  6450  times.     From   across  the  disk  of  the  son,  although  it  ii 
audi  observationa  it  i^ypean  that  the  apparent  nearest  the  earth  in  this  last  position.    The 
(0OD 
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■pfwnentdiftmeten  of  the  fixed  fltan  are  mndi  tint  of  the  mm,  or  88,444),000  milet,  np- 
BuJler  than  they  haTO  generally  been  aup-  ponng  ita  paralha  to  be  one  second.  Weie 
poeed  by  those  who  have  attempted  to  mea-  this  He  true  estimate  its  solid  contents  would  be 
•ore  them.  Yet  small  as  they  are,  tiieir  real  19,579,367^67,382,400,000,000,f  or,  above 
magnitude  must  be  very  grtat,  sinoe  they  are  nineteen  thousand  &V9  hundiod  and  seventy- 
▼iaible  to  our  sight  at  the  immense  distance  at  nine  iriiHont  of  miles ;  which  i»,  Jifiy-/our 
which  they  are  placed.  In  proportion  to  the  thoutand  ei^  hundred  and  ieveniy4wo 
greatness  of  their  distance,  and  the  smalhiww  timet  larger  than  the  solid  contents  of  the 
of  their  apparent  diameters,  will  be  their  real  son.  The  magnitude  of  such  a  globe  is  alto- 
magnitudes.  If  we  suppose  the  apparent  getfaer  overpowering  to  the  human  imagtna- 
diameters  of  any  of  the  stars  observed  by  Dr.  tion,  and  completely  baffles  every  efibirt  to 
Bradley  to  be  equal  to  the  400,000th  part  of  approxiinate  to  a  distinct  coooeptioD  of  an 
the  sun's  apparent  diameter,  or  jhJ^  ef  a  obfect  of  such  amaxing  amplitade  and  splen- 
•econd — which  is  a  probable  supposition  for  a  dour.  We  have  formerly  shown^  that  the  mmi 
•tar  of  the  second  magnitude, — it  will  follow  is  a  body  of  so  vast  dimensions  that  the  hi> 
that  such  a  star  is  equal  to  the  sun  in  magni-  man  mind,  in  its  present  state,  can  form  no 
tnde.  For,  if  the  sun  were  removed  to  the  adequate  conceptions  of  it ;  that  it  is  more 
distance  at  which  such  a  star  is  situated,  he  than  600  times  greater  than  all  the  planeti^ 
would  appear  no  larger  than  those  twinkling  satellites,  and  comets  of  our  system;  that  it  is 
points,  nay,  would  perhaps  disappear  alto-  equal  to  thirteen  hundred  thousand  globes  as 
gether  from  our  view.  From  all  the  obeerva^  large  as  the  earth ;  that  its  smfoce  i'*?n^inff 
tions  and  reasonings  that  have  been  entered  an  amplitude  fifty-thiee  millions  seven  hui^ 
into  on  this  subject,  we  have  no  proofs  that  dred  and  seventy-thousand  times  larger  than 
any  of  the  stars  are  less  than  the  sun,  but  it  the  view  from  Mount  Etna,  which  comprises 
is  more  probable  that  many  of  them  equal  an  extent  of  46,000  miles;  and  that,  were  a 
and  even  for  surpass  that  luminary  in  their  hmdaeape  on  the  sun  of  this  extent  to  be 
real  dimensions  and  splendour.  Having  ob-  contempbled  every  two  hours,  it  would  require 
tainedthe  parallax  of  01  Cygni,^  if  v^  could  twenty-four  thousand  five  hundred  years  be- 
find  the  exact  apparent  diameter  of  that  star,  fore  line  whole  surfoce  of  this  luminary  could 
its  real  bulk  could  be  calculated  with  as  much  be  in  this  manner  surveyed.  What,  then, 
eaae  and  certainty  as  the  bulk  of  the  sun,  or  shall  vre  think  of  the  probable  existence  of  a 
moon,  or  any  of  the  planets.  But  as  this  luminous  globe  fifty-four  thousand  times 
important  element  in  the  calculation  is  still  a  greater  than  the  expansive  globe  oi  the  sun  f 
deeideratum,  we' must  resort  to  other  methods  However  amazing  the  magnitude  of  such  a 
by  vrhich  we  may  arrive  at  the  nearest  ap-  body  may  appear,  we  ought  not  on  this  ao- 
praximation  to  the  truth.  count  to  consider  the  existence  of  such  an  orb 

I  have  already  alhided  to  the  photometrical  as  either  improbable  or  incredible.  Prior  to 
experiments  of  Dr.  Wollaston,  in  relation  to  the  first  discoveries  of  modem  astronomy  two 
the  comparative  quantity  of  light  emitted  to  or  three  centuries  ago»  no  one  could  have  b^ 
our  eye  from  the  star  Sinus  and  fit>m  the  sun.  Keved  that  the  sun  is  a  body  of  such  an  im- 
in  leforenoe  to  these  experiments,  Sir  John  mense  size  as  he  is  now  found  to  be,  or  that 
Herschel,  in  a  marginal  note,  remarks: —  the  planetary  system  oeeupieB  so  extensive 
*  Dr.  Wollaston  assuming,  as  vre  think  he  is  a  range  as  astronomers  have  now  determined 
perfectly  justified  in  doing,  a  much  lower  it  And  vre  are  not  to  conceive  that  even  the 
limit  of  possible  parallax  in  Sirius  than  we  immense  amplitude  of  the  sun  is  the  highest 
have  adopted  in  the  text,  has  concluded  the  scale  of  magnitude  which  the  Creator  has 
ntfrmnc  Ugkt  of  Striua  to  be  nearly  that  of  prescribed  to  himself  in  his  anangements  of 
rouaTciK  svKs."  Sir  William  HerKhel  the  universe.  From  the  knowledge  we  have 
informs  us  that,  with  a  magnifying  power  of  already  acquired  of  the  vastness  df  the  scale 
0460,  and  by  means  of  his  new  micrometer,  on  which  creation  is  constructed,  w:  bave 
he  found  the  apparent  diameter  of  Vega  or  a  reason  to  believe  that  bodies  exist  in  ix  Ur 
Lyra  to  be  ^"  866:  this  vrill  give  me  real  surpaaring,in  magnitude  and  grandeur,  any 
diameter  of  the  star  about  thirty-eight  times  of  the  globes  to  which  we  have  alluded.  There 

^_.,    .      ^,  ^  „  ..     r,        are  certain  ludd  TOocks  in  the  heavens  which 

ry  1,  lasy,  was  Wtk  99^  41'^  and  its  declination  37"*  telescopes,  which  we  are  quite  certam,  trom 
•7'  Wf  ttocth.    In  plac«fl  of  SO^  of  N  latttnde, 

Ikia  Mar  paMea  the  meridian  within  two  or  three  f  In  aome  editiona  of  the  **  Improvementa  of 

minQtea  of  the  zenith.    It  la  a  atar  of  about  the  Society,"  thia    number   ia  inncc'itately   atated* 

flfth  mafnitude.    It  ia  98  defreea  nearly  due  eaat  the  cabe  of  lh«  diancter  having  been  by  mls- 

mm  the  bright  atar  Ftf  or  m  Lyr«,  in  the  eoa<  uke  aabaiteud  toi  (he  aolid  3ontent4  of  the  body* 

McUation  of  the  Harp,  and  nearly  nine  degreea  but  the  generr'.  .*eau.t  of  tht  connparative  magol- 

•omh  by  eaft  of  Deneb,  or  m  Cf#«i,  the  principal  tudea  oftne  iwo  bodiea  la  the  akme. 

•tw  la  the  8waa.  t  **  Ccleat!«i  ecenery,'*  ehao  iii.  aeet.  10 
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IfaebfaMnenwdliltticcviiiiiitooiiqiriaeABMii  «>Bmt  to  «?  »ye  awy  b»  >tiB  ^igui  in  ml 
of  matter  Ihoofltiftds  oC  time*  larger  thtti  oar  di]iienaioiifl;lNit)LcnDFj!9a*of  tlkanare,ii]i* 
wm^  eitliBr  a  dialiiict  maai  of  materials  or  a  doabledly,  bodiea  of  aoch  magritndes  as  nr- 
eongerieaofriuningglobeaao  near  each  other  paaa  ov  diatinct  oompiehemMm. 
that  the  aeparate  bodiea  cannot  btf  diatingnidi-  Some  raadera,  fiocs  tiieir  ignorance  of  tbs 
ad.  Aa  die  dliatanoe  between  the  great  globes  mathematical  prindplea  of  aatnmomj,  mi 
of  the  univene  is  incomprehensible  by  limited  from  being  incapable  of  appredanng  the  ob 
faitelleeta,  ao  the  magnitude  of  aome  of  tfaeae  aartalions  to  which  we  hicre  refeired,  m  apS 
bodies  may  be  so  gnat  as  to  sorpaas  e^reiy  to  view  with  a  certain  degree  of  aoepticrtaatbe 
aartmafn  and  every  oonceptioii  we  may  have  oondnsions  whidi  astranoBKn  have  dedneed 
hitherto  Ibrmed  on  this  sabjeet.  9och  views  lespeoting  the  distanoes  and  magnitudes  of 
of  the  magnitndea  of  creation  are  qnito  in  ao-  the  stars.  Peihaps  the  following  co  -ndan- 
oonlanoe  with  the  ideaa  we  ought  to  enter-  tion,  level  to  the  capacity  of  eveiy  man  of 
lain  of  a  Being  who  is  eternal,  omnipreaenty  oommon  sense,  may  have  a  tendency  to  cob> 
omnipotent,  and  inoomprahenable.  vinoe  even  the  most  sceptical  that  the  irtui 

But,  vrithont  going  beyond  the  strict  de-  are  eitaated  at  an  almost  incalcolable  dietaatt 
dnelions  of  science,  we  may  lairly  ooncfaide  from  the  earths 

that  there  are  few  stars  in  the  conoave  of  our  Suppose  a  teleaoope  to  magnify  400  tirno^ 
aky  that  do  not  eqoai,  and  even  surpaas,  our  that  is,  makes  a  distinct  object  appear  fm 
sun  in  site  and  in  splendour;  and  if  ao^  what  hundred  times  nearer,  and  torn  hunted  tiow 
n  giorioua  and  overwhelming  aoene  does  larger  in  diameter,  than  to  the  naked  ejc 
cnationpreaant  to  an  intelligent  and  contom*  With  an  instrument  of  this  descx^tion  I  biie 
plativemind !  Heiewe  are  presented  vrith  a  been  enabled  to  read  a  pereon's  naiBe,tbB 
aeene  on  which  the  highest  order  of  created  letters  of  which  were  not  above  half  an  iadh 
beings  may  expatiate  lor  myriads  of  agea,  and  in  length  or  breadth,  at  tlie  distance  of  mm 
objecta,  everwonderAil  and  ever  new,  may  still  than  two  miles.  When  this  telescope  ii  di- 
present  themselves  to  the  astonished  mind  rected  to  the  moon,  it  enableB  ns  to  pmait 
thronghontthewholelengthofitoiiimioitality;  the  shadows  of  ite  mountains,  and  elUr 
80  thatthemostexpanaveinteUeete  shall  never  minvte  portions  cf  ite  scenery,  and  even  to 
vrant  subjecte  of  snblirae  investigation  during  distinguidi  rocks  and  cavitiea  leae  than  a  anli 
ail  the  revolutions  ofan  interminable  existence,    in  diameter.    When  directed  to  the  plaact 

We  are  not  to  imagine  that  all  the  stars,  Venus,  it  exhibito  it  as  a  large  qdendidbodf, 
even  thoae  which  appear  with  the  same  bril-  vrith  either  a  gibbou%  a  half-moon,  or  a  cne- 
liancy,  are  cf  the  same  siae.  We  have  rea-  cent  phaae.  When  directed  to  JufHa  and 
son  to  believe  that  a  varUtyf  in  this  respect,  Saturn,  it  makes  these  orbs  appear  aewnl 
existe  among  thoae  distant  orba,  as  vreU  as  times  larger  than  the  moon  does  to  the  naked 
among  the  bodies  which  compose  the  plane-  eye,  and  enables  us  to  perceive  the  daiklielli 
tary  aystem,  and  in  other  departraento  of  which  run  acroas  the  one,  and  the  riagiiriiich 
nature.  Various  oonsiderslions  tend  to  abow  surroond  the  other.  Now,  if  this  aaaw  ia* 
Uiat  '*  one  star  difieieth  from  another  star  in  stmment  bedirected  to  tbefixed  stan,itih0«B 
glory,''  not  only  as  they  appear  to  the  naked  them  only  as  so  many  lumanoos  ^wtn^tivitb- 
eye.butiaredit^yfaa  to  their  intiinacmagni-  out  any  well-defined  diameters.  Itfaringito 
tnde  and  splendowr.  Some  cf  the  telsaoopic  view  hundreds  and  thonsanda  of  stars  wUdi 
atam  appear  of  very  difierent  oolo^n^  one  ex-  the  naked  eye  cannot  diacem ;  but  akheo^ 
hibiting  rays  of  an  orange  or  ruddy  hue,  they  appear  aomewhat  more  brilliant,  tfae^ap* 
another  blue,  another  yeUnw,  and  another  pear,  on  the  whole,  no  larger  in  diaaistsr  than 
green,  indicating  a  diflerenoe  in  their  consti-  the  stan  in  general  do  to  the  unasdsledflgfat. 
tution  and  in  the  nature  of  tiie  light  they  emit  This  drcumstanoe  I  conaider  as  a  palpable 
Among  the  double  stare,  the  one  which  is  and  jenm' to  evidence  of  the  inunenaedieianci 
tend  revohring  round  the  other  is  evidently  of  the  fixed  stan;  for  bodies  at  the  diatanei 
the  smaller  body,  as  ite  lifl^t  is  not  distinguish-  of  nine  hundred,  and  even  of  eigfaleeD  knii' 
able  vrilhout  a  high  magnifying  power,  and  dred  millions  of  miles,  appear  magnified  in 
yet  ite  distance  from  the  earth  nmst  be  nearly  proportion  to  the  power  of  the  inetnunent; 
the  aame  as  that  of  the  larger  star  around  and  why  ahoold  not  the  fixed  stars  appear 
which  it  revohres.  Recent  observations  tend  magnified  in  the  aame  proportion,  and  pie- 
to  prove  that  aome  of  the  amaUer  stara  have  sent  to  the  eye  large  didta  like  the  plaMl^ 
not  only  a  greater  annual  parallax  than  thoae  were  it  not  on  account  of  their  incahmlabh 
which  are  most  brilliant,  but  an  absolute  mo-  distance  1  Were  tticy  onfyat  a modentedii* 
tion  in  qwce  much  greater  than  those  of  the  tence  from,  the  planetary  systenH-soppo* 
brightest  daae,  vrfiich  indicates  that  them  is  ten  times  the  distance  of  Satam,  or  nine 
a  diflerenoe  in  the  real  size  of  those  bodies,  thousand  millions  of  mfles, — this  would  un- 
and  that  some  of  the  stan  which  appear  doubtedly  be  the  case;  but  obscrvatioofroTei 
(MO) 
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Ae  eontmy.  When  we  view  a  pbmet — fcr  bodiM*  Bappodng  the  mm  wen  raMoved  to 
eTempli*  Saium,  wludi  b  dktanit  nine  Iran-  a  point  fi%  thovMnd  milUone  of  nilee  from 
died  milliono  cf  miko  through  a  telescope  the  place  he  now  occopiffii  which  ia  636 
ntagnifying  400  timea,  we  oontemplate  it  as  times  his  present  distancffi — he  would  appear 
if  we  had  been  canied  to  a  point  only  the  626  times  less  in  diameter  than  at  present, 
lour  hundredth  part  of  its  distance ;  that  is,  or  under  an  angle  at  little  more  than  3^  s^ 
we  view  it  as  if  we  were  brought  within  little  oonds,  which  is  less  than  the  apparent  6ia^ 
more  than  lioo miUionB  of  mileoof  ite  suifiuje.  meter  of  Uranus»  a  body  which  is  generally 
la  other  words,  we  see  it  of  the  same  magni-  inTisible  to  the  naked  eye ;  so  that  if  a  star 
tnde,  and  nearly  with  the  same  distanctness,  be  distant  twenty  billions  cf  miles,  and  equal 
as  if  he  had  aurmountcd  the  law  of  giaTit^  to  the  sun  in  magnitude,  it  should  appear  no 
tion,  and  been  tranqfKirted  more  than  897  more  than  a  point  when  viewed  with  a  tele- 
milliona  of  miles  from  our  present  abode  in  scope  magnifying  400  times.  Supposing,  then, 
the  direction  of  that  oibu  that  we  were  transported  through  the  ink- 
When  such  an  instrument  is  directed  to  mense  space  of  10,960/)00,000,000  miles,  we 
the  fixed  stan^  it  does  not  lose  its  power  as  a  behoved  to  be  canied  Ibrward  several  thou- 
teleaeope ;  this  is  prored  by  its  presenting  the  sands  of  millions  of  miles  further  before  those 
fubuim^  which  are  invinble  to  Uie  naked  eye,  distant  orbs  would  appear  to  expand  into  large 
mm  large,  well-defined  spaces  in  the  firmament,  disks  like  the  moon,  or  like  Jupiter  and  &»• 
It  carries  us  within  the  fiinr  hundredth  part  turn,  when  viewed  through  teleeoopes. 
of  their  actual  distance,  and  enables  us  to  The  above  considcralions  prove  to  a  de- 
contemplate  them  just  as  we  would  do  if  we  moustration  that  the  nearest  stars  are  removed 
were  400  times  nearer  them  than  we  are.  from  us  at  immense  and  inoonceivable  di»> 
Let  us  suppose,  as  formerly,  ttie  distance  of  tances;  and  if  their  distance  be  so  great, 
the  nearest  stars  to  be  20,000,000,000,000,  or  their  magniiudia  must  likewise  be  astouish- 
twenty  bilUona,  of  miles,  we  contemjdate  such  ing,  otherwise  they  would  be  altogether  iih 
stars  by  this  instrument  as  if  we  were  carried  visible  either  to  the  naked  eye  or  by  the  tele- 
to  a  station  nineteen  billions  nine  hundred  so(^»e;  for  a  distant  visible  object  must  always 
and  fifty  ™'M**"*  of  miles  from  the  place  we  be  oonsid^Ted  as  having  a  magnitwle  propor* 
now  occupy,  whero  we  should  still  be  fiffy  tional  to  its  distance  and  its  apparmi  dia^ 
thousand  oullions  of  mi^*  distant  from  these  meter. 


CHAPTER  VI. 
OnNew  8tan^ 

To  almost  every  eye  but  that    of  the    of  these  orbs  which  are  viable  at  one  time 
',  the  stany  firmament  presents  the    are  invisible  at  aafltiier/— 4o  such  inquiries 


general  aspect    To  acoaunon  observer,  thoe  is  not  one  out  of  a.thousand  of  those 

the  nocturnal  heavens  exhibit  the  appearance  who  have  occasionally  gaaed  at  the  starry 

of  a  vast  concave  bespangled  with  countless  heavens  that  could  gire  a  satisfactory  reply, 

numbers  of  ahiniag  points,  of  various  degrees  It  ie  the  industrious  astronomer  alone,  who^ 

of  brilliam^,  and  distributed  over  the  sl^  i^  with  unwearied  observations  i^nds  sleepless 

parently  without  any  order  or  arrangement. —  nights  in  surveying  the  various  regions  of  the 

WheUier  th«  dusten  of  stars  whidi  are  seen  celestial  vault,  that  can  teU  with  certainty 

in  summer  and  in  winter  are  the  same^—  whether  or  not  any  changes  occasionally  take 

whether  the  stare  which  are  seen  m  one  phice  in  reference  to  any  of  the  starry  orbs, 

region  of  the  heavens  at  six  o'clock  in  the  The  first  account  we  have  of  any  changes 

e^reaing  sn  identically  the  — »"*>  which  are  having  been  peroaived  among  the  stars  is  that 

seen  b  the  same  quarter  at  midnight,  or  at  recorded  by  Hippaichus,  of  Rhodes,  a  oele- 

thiee  in  the  momingr-^hether  there  be  any  brated  ostzonomer  who  flourished  sbout  120 

itan  which  were  seen  by  oar  foiefathen  yean  before  the  Christian  era.    About  tlus 

which  are  no  hmger  viable,-- fdiether  any  period,  this  iMvnirate  observer  of  the  heavens 

Man  unknown  to  former  generations  can  now  perceived,  m  a  certain  part  of  the  firaaaroent, 

be  traced  in  the  firmamentr-or  whether  any  a  starwh^"'  he  had  never  observed  before, 

and  of  which  ne  could  find  no  record  m  the 

•The  fonowing  te  the  calculation  ezpresMd  la  obserrations  of  his  predecessors.    Struck  with 

400)'so^.oo«.ooo.OOO,  diet,  of  ths  rtar.  this  new  and  «n«P?'^  phenomenon,  he 

50,000.000,000,  diet,  as  Tlewedbjrtbe  tale-  began  to  douU  whether  changes  migbt  not 

scope.  HiMMMn  unonff  the  oeleatial  oibs  as  well  as  m 

l«^.MIMHM».      4l«.  fr«?J^,«;2* 'i  SHr^t^  it"-*  J»e"  below.  In  onkr  thrt 
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waA  dumgM  wImb  tbey  bappen  might  be  any  of  the  other  itan,  or  evien  of  fhe  planets 
known  to  fbtine  gaiieiationa»  he  began  to  ezoept  Veniu,  which  has  aometuoeibMBieeii 
form  a  catalogue  of  all  the  itaia 'visible  in  that  in  daylight  in  oextain  peealiar  pontiom. 
pait  of  the  world  where  he  resided,  noting  During  lught,  it  was  frequently  seen  tlvoiigh 
down  the  place  and  apparent  magnitude  ot  thin  clouds  which  entirely  intercepted  the 
each  star,  till  he  at  length  completed  a  list  light  of  the  other  stara.  In  this  state  it  cod- 
f»f  all  the  visible  stan  in  the  hea'vens ;  which  tinned  to  shine  with  undiminished  briSisiirf 
was  the  first  catalogue  of  those  luminaries  of  during  the  remaining  part  of  November,  or 
which  we  have  any  account  in  history.  It  is  more  than  three  weeks.  It  did  not,  how- 
much  to  be  regretted  that  we  have  no  specific  ever,  continue  much  kmger  widt  this  degice 
aoeount  ot  the  particular  part  of  the  heavens  of  brii^tness,  but  gradually  diminisbed  in  its 
where  thid  new  star  appeared,  as  it  might  lustre.  In  the  month  of  December*  it  sp- 
have  led  us  to  determine  whether  it  be  still  peered  to  be  only  equal  to  Jupiter;  in  Jana- 
v^ble,  or  whether  it  be  subject  to  periodical  aiy,  1573,  it  appeared  a  little  less  than  that 
chsnges,  or  have  altogether  disappeared.  planet,  but  still  somewhat  larger  than  stan 

In  the  year  130  after  the  Christian  era,  of  the  first  magnitude,  to  which  it  appeared 

another  new  star  is  said  to  have  made  its  ap-  about  equal  during  the  months  of  Fehmanr 

pearance.    In  the  year  889,  a  new  star  ap-  and  March ;  dius  gradually  diminiihing  io 

peered  near  a  Aquilas,  or  Altab,  in  the  con-  brightness,  in  April  and  May,  it  wss  like  a 

stellation  of  the  Eagle.    Its  appearance  was  star  of  the  second  magnitude ;  in  the  moo  da 

sudden ;  it  conthiued  three  weeks,  emitting  a  of  June,  July,  and  August,  it  was  equa]  onhf 

splendour  equal  to  that  of  Venus,  and  after-  to  the  laiigest  stars  in  Cassiopeia,  which  are 

wards  entirely  disappeared.     In  the  ninth  mostly  of  ^e  third  magnitude;  m September, 

century,  a  new  star  appeared  in  the  fifteenth  October,  and  November,  it  was  no  larger  than 

degree  of  Scorpio,  which  is  said  to  have  emit-  a  star  of  the  fourth  magnitude ;  in  Deceober, 

ted  as  much  light  as  is  reflected  from  one  it  was  about  equal  to  the  star  oslled  GammtL, 

quarter  of  the  moon.    In  945,  a  new  star  ap-  which  was  nearest  to  it ;  towards  the  end  of 

peered  between  the  constellations  of  Cepheus  1673,  end  during  the  month  of  JanoarT, 

and  Cassiopeia ;  and  another,  in  1264,  near  1674,  it  was  but  little  superior  to  atan  of  the 

the  constellation  Cassiopeia;  but  cf  these  fifth  magnitude;  in  February,  it  was  no 

stars  the  accounts  are  so  vague  and  imperfiBct  larger  tluji  a  star  of  the  aixti^  msgnitode; 

that  we  can  form  no  distinct  conceptions  of  and  in  the^month  of  Mardi  it  entirely  diap* 

the  phenomena  they  exhibited.  peared,  having  continued  visible  from  the  be- 

The  most  striking  and  wonderful  pheno-  giiming  of  November,  1573,  to  March,  1574, 

menon  of  this  kind  of  which  we  have  an  au^  a  period  of  about  sixteen  months.    It  vas 

thentic  and  distinct  description  occurred  in  remarked  that  as  it  diminidied  in  aize  it  wu 

the  beginning  of  November,  1572,  when  a  likewise  subject  to  certain  changes  in  cotoor 

new  star  appeared  in  Cassiopeia,  forming  and  brightness.    When  it  a^jpeaied  iaiigr^t. 

nearly  a  rhombus  with  the  three  largest  stars,  its  light  was  white  and  brilliant ;  after  which 

«,  /0,  >,  of  that  constellation.    Its  appearance  it  appeared  a  little  yellowish  ,•  and  in  the  fae- 

was  sudden  and  brilliant.    Its  phenomena  ginning  of  spring,  1573,  it  approached  aeme- 

were  so  striking  that  the  sight  of  it  determined  thing  to  the  colour  of  Mars,  being  reddid^k 

the  celebrated  Tycho  Brahe  to  become  an  like  the  star  Aldebanm,  or  the  BolTs  £ye. 

astronomer.  He  did  not  see  it  at  half  an  hour  and  a  little  less  bright  tiban  the  star  in  the 

past  five,  when  he  was  returning  from  his  right  shoulder  of  Orion.    In  the  month  of 

house  to  his  laboratory ;  but  returning  about  May  that  year,  it  was  of  a  pale  livid  wUtr, 

ten,  he  came  to  a  crowd  of  country  people  like  Saturn ;  which  colour,  as  likewise  its 

who  were  staring  at  something  behind  bun.  sparkling  appearance,  continued  to  the  hst 

Looking  round,  he  saw  this  vronderfril  object  only  growing  more  dim  and  ftint  as  it  ap 

It  was  so  bright  that  his  stafi*  had  a  shadow;  proached  the  period  of  its  disappearance, 
it  was  of  a  dazzling  white,  with  a  little  of  a       Such  were  the  appearances  and  dianges 

bluish  tinge.     It  had  no  tail  or  hair  around  it  of  this  wonderfiil  star.     These  phenomena 

similar  to  comets,  but  shone  with  the  same  were  particularly  observed  by  several  sfitrono 

kind  of  lustre  as  the  other  ^^  stars.     Its  mere  of  that  period,  espeoally  by  Tycho 

brilliancy  was  so  great  as  to  surpass  ttiat  of  Brahe,  who  wrote  a  treatise  on  the  eubject. 

Lyra  and  Sirius,    It  appeared     .en  larger  in  whidi  he  determined  its   longitude  and 

tiian  Jupiter,  which  was  then  at  its  nearest  latitude,  and  demonstrated  that  itwasatuatal 

approach  to  the  earth,  and  by  some  was  esti-  in  the  region  of  the  fixed  stars,  at  a  moch 

mated  to  be  superior  to  the  planet  Venus  in  greater  distance  from  the  earth  than  the  son, 

Its  greatest  lustre.    It  was  even  seen  by  those  moon,  or  any  of  the  planets,  as  it  had  no 

who  had  good  eyes  at  noonday ;  a  drcum-  sensible  parallax,  and  remained  in  the  him 

stance  which  never  happens  in  the  caite  of  point  of  the  heavens  during  the  wImIb  peiiod 
fM8) 
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af  its  appeonnce.     Thii  star  WB>  Iik«i*u«   hed  of  ttie  right  foot  tS  Serpentaria*.    At 

ifiltgeaUy  obscrred  by  Comcliin  Gamma,  who  that  time,  near  the  mns  psil  of  the  heaTsna, 
■aja  that  on  the  night  of  the  8th  Norember,  the  planeti  Mara,  Jupiter,  and  Satum,  wen 
1572,  he  viewed  with  some  attention  that  part  tbtj  near  eadi  (rther,  a  phenonienon  iriiich 
of  the  heavens,  in  a  -nrj  aerene  skj,  hot  raw  so  engaged  the  attention  of  astronomera  that 
nothEng  uncommon ;  bat  that  the  next  night,  do  oncommon  appearance  in  that  quarter  of 
Norember  0th,  it  appeared  with  a  splendour  the  heavens  could  longhaTeeKainldetectiaD. 
•aTp>=-<rng  all  the  Gied  atam,  and  Karcelj  On  the  ITthof  September,  Kepler,  who  wrote 
1«  ongtit  than  Venus.  The  longitude  of  a  treatiee  oa  ttiis  alar,  carefoliy  obaerved  the 
thin  star,  as  determined  I7  Tycfao,  was  9°  Garre  plnneli;  on  tiu  S3d,  he  again  *iewed 
IT,  and  &3°  iV  of  north  latilode.  Mara  and  Jup^r,  tilen  appraaehJng  to  thntr 

The  point  in  the  heaveus  where  this  star  cimjunction ;  and  one  of  his  scholan  made 
appeared  maybe  ascertained  from  the  follow,  the  same  obaervalioD  on  'in  STth.  On  the 
ing  figure,  which  eihibita  a  representation  of  SSIh,  and  on  the  !9th,  which  was  the  daj 
the  principal  stars  in  CaniDpeia.  The  general  when  Mors  and  Jupiter  were  in  (onjunctioD, 
poaitioii  of  this  constetlaCiDD  maybe  foond  tiicy  were  observed  by  JUsritfnus  and  others  ; 
firom  the  map  of  the  arcumpotar.  stars,  Plate  but  none  of  them  as  yet  saw  any  thing  of  Ihfi 
m.  It  ia  almost  directly  opposite  Vrta  Major,  new  star.  On  the  30th,  the  sudden  breaking  of 
or  the  Oreat  Beaj,  A  line  drevm  from  the  the  clouds  afibnjed  one  of  Kepler's  friends  an 
Bear  through  the  poie-»tar  meets  Cassiopeia  opportmiily  of  having  a  very  short  view  of  it ; 
■t  nearly  an  eqnal  distance  on  the  other  nde  fiir  in  looking  Ibi  Man  and  Jupilfr,  he  saw 
of  that  star.  When  the  Bear  1*  at  its  lowest  a  bright  star  near  them,  which  he  had  not 
position  below  the  pole,  Casriopeia  is  near  seen  before,  but  it  was  sfxm  obscm^  by  clooda 
tiie  zenith,  and  vice  vtrta.  In  the  annexed  On  the  Sd,  3d,  4th,  and  6th  of  October,  il 
reprfleentaWon  (fig.  9)  the  large  star  towards  was  aeen  by  several  persona  in  different  places 
the  left  points  out  the  place  wluch  was  oceo-  On  accomit  of  doudy  weather  at  Piague, 
pied  by  the  new  star,  whidi,  with  the  Ihree  iriiere  Kepler  resided,  he  did  not  aee  it  til)  Iha 
Stan  a,  |3t  ¥>  ("raM  a  kind  of  rtiombns,  or  8th  of  tb^  month.  AU  the  obaerfera  agreed 
irregidaT  aqnare.  "nie  one  on  the  left  above  in  thisr— that  it  was  eiactly  round,  without 
llw  new  star  ia  ^,  and  is  slao  known  by  the  any  beard  or  tail;  that  it  was  eiadly  like  one 
of  the  fried  atan ;  and  that  in  the  vividnea 
Fig.  9.  of  ita  Instre,  and  the  quickueM  of  its  ipaik- 

ling,  it  exceeded  any  thing  thoy  had  everaeen 
before.  As  to  its  colour,  it  waj  renuiked  that 
it  was  every  moment  changing  into  the  cokmn 
(rfthe  rainbow,  aa  yellow,  orange,  purple,  and 
red ;  but  was  generally  while  vrfaen  at  a  lit^ 
height  above  the  vapoura  near  the  horizon. 
At  its  Grit  ifipearanee,  it  seemed  larger  than 
tny  (rf  die  fixed  alan,  and  even  surpMsed 
Jopiter,  which  phnet  waa  near  it  during  Iha 
wh<^  ^October,  and  by  ita  steady  light  waa 
sMly  distingni^abla  &om  tbn  vehemently 
^■•rkling  star.    It  continued  of  the  same  mxa 
Uld  brilliancy  during  the  whole  of  October. 
About  the  end  of  this  month  the  sun  waa  ap- 
proaching that  part  al  Che  heavens  in  which 
the  star  appeared,  yet  on  the  SOth  it  waa  so 
mnch  brighter  than  Jupiter  that  Kepler  eonid 
aee  it  distinctly  when  Jupiter  was  impercepti- 
bte,on  account  of  the  light  of  the  ran,  though 
wma  of  Caph.     The   one  to  the  ri|^t   of    he  waa  further  from  the  sun's  beams  than  the 
C^*  and  a  litlle  hig^  ia  o,  distinguished    star.     On  the  6th  and  8th  of  November  it 
Gkevriv  by  the  name  Sehedir.  Below  Schedir,   was  aeen  by  Kepler  and  oUiera  ;  and  at  Totin, 
and  a  Utile  to  the   right,  ia  the  star  y,  or   on  the  ISIh,  which  appears  to  have  been  the 
Gamma.     About  ni   degrees  north-west  of     laat  time  it  waa  perceived  before  being  over- 
Caph,  the  telescope  reveala  to  us  a  pretty    powered  by  the  sobr  rays.     After  emcrgmg 
large  nebula  of  smalt  stars,  apparently  com-    Botn  the  snn'a  rays,  on  the  west,  it  wv  aeen 
pre«Ml  into  one  mass,  vrith  a  number  of  looae    in  the  morning  on  the  Mth  Deoember,  and 
stars  surrounding  it.  flunigh  it  iparliled  eiceedmgly,  yet  it  waa 

In  the  year   IftM,  about  the  end  of  Sep-    con^derabiy  diminished  in  msgmlude,  appeal- 
tcuter  aitfdiar  iww  atar  aDDeued  near  the   ing  howBTer,  larger  than  tha  bright  alar  A^ 
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iare$,    Twam  tikt  nuddleof  Janmij  1606,  tifl  over  sneh  mb&me  phenonifiiia  ivhich  pto- 

the  miiidte  of  Maicb,  h  giwliiftUy  diminuhed  docMmthemmd  an  anxioosdMiretobebdU 

in  brigblneii.    In  the  begiiimng  of  April,  il  tfaeTeiIremofed,aiid  toinTcstigatetheiieiMDi 

appaand  like  a.  alar  of  tlie  thod  magnitude,  and  caBsea  of  each  atapendoui  tmota.  <'It 

and  cootintted  nearly  of  the  lanie  Mae  during  ia  impoerible,"  aay  s  Mn.  SommenriUe,  wba 

the  montha  of  May,  June,  and  July,  and  oon-  alluding  to  the  atar  of  1572,  -  to  imagiii<*  u? 

tinned  toqparide  more  ation^y  than  any  other  thing  moie  tremendoua  than  a  confiai^ntkn 

fixed  alar.    On  September  38th,  a  year  after  that  would  be  visible  at  aach  a  distaoce." 

ite  &nt  appeanuBce,  it  waa  more  brilliant  than  Whether  there  waa  any  thing  m  the  eibdn; 

the  atar  in  the  leg  of  Serpentariua,  which  ia  atate  of  the  body  aUuded  to  abnilar  to  whit 

reckoned  of  die  third  magnitude.    Aaitwaa  'weca!!^ conJiagraHanTaayheja^MitA; 

at  thia  time  again  approaching  to  the  vicinity  bat  there  waa  aiplendour  and  huninosty  no- 

of  the  aun,  it  doea  not  appear  to  haye  been  oentrated  in  that  point  of  the  heaveoi  wben 

aeen  after  thia  period.    In  December,  1605.  tiie  atar  appeared  which  would  mm  ftgn 

and  January,  1606,  cloudy  weather  prevented  equal  the  blaie  of  twehe  hundred  theumd 

obeerrationa  after  it  had  emeiged  from  die  worldi  each  aa  ouia,  were  they  ill  ooDeded 

aolarraya.  K^ilaroooGludea  that  it  moat  have  into  one  maaa,  and  all  at  once  mapt  in  flunk 

diaappeared   aome   time    between    October,  Nay,  it  ia  not  improbable  tha^  wen  a  gUa 

1605,  and  the  firilowingFebruaiy,  baton  what  aa  large  aa  would  fill  the  whole  diGamieRBoi 

day  ia  uncertain.  Like  the  fbnner  atar  which  of  the  earth's  annual  ozUt  to  be  figbtcd  irp 

appeared  in  Caariopeia,  it  had  no  paimllaz,  with  a  aplendoor  rimilar  to  that  of  the  na 

and   remained   in   the   aame  point  of  the  it  would  acaroely  anrpaae  fai  hnS&Maej  ac. 

heaTene.  aplendoor  the  atar  to  which  we  refer  ;^ 

None  of  the  new  atara  whoae  phenomena  during  the  whole  period  of  ito  eontinBing 

we  have  deacribed  above  have  ever  reappear-  virible,  it  never  appeared  in  the  lent  ioahift 

ed,  the  placea  which  they  occupied  atill  re-  ite  position,  though  it  waa  careAillj  wtkkd 

maining  a  blank.    Itie  much  to  be  regretted  by  the  astronomew  of  that  age;  anicoose- 

that  the  teleaoope  waa  not  invented  at  the  quently,  the  irhtAe  diameter  of  the  earth's 

perioda  when  these  staia  appeared,  aa  it  might  orbit,  while  the  earth  paaeed  fiem  aoe  citte- 

have  been  ascertained   by  that  instrument  nity  of  it  to  another,  appeared  ontfts^P^ 

whether  they  had  any  aennble  diameters  At  at  the  vast  distance  at  which  the  ^  w 

any  rate,  their  gradual  decreaae  df  magnitude  situated.    Theae  may  qppear  bold  poato 

and  lustre  might  have  been  traced  by  a  good  but  they  are  in  some  measoie  wanaoted  hy 

telescope  for  a  long  period,  periiapa  for  years,  the  frcta  of  die  caae,  and  they  aie^pafc^ 

after  they  disappeared  to  the  naked  eye,  which  cenaislent  with  what  we  knovefMB!" 

must  have  led  us  to  draw  some  conclusions  the  other   aatonishinf    eperitioaa  df  ^ 

rei^>ecting  the  canse  which  produced  ao  ex-  Afanigfa^  Being  who  la  <*  wonMbl  in  vxa- 

traordinaiy  phenomena.     Were  auch  a  re-  eel  and  exeellent  in  wotking,"  wad  "vboe 

nuurkable  phenomenon  to  happen  in  our  timea,  wajra,**  in  proridenoe  andcreatida'aieiii^ 

when  telescopes,  micrometers,  and  other  as-  finding  out" 

tronomical  instruments  have  received  so  many  It  ia  natural  to  inquire  what  nay  ban  tiea 

exquisite  improvements,  so  aa  to  enable  ua  to  the  cauae  of  phenomena  so  extraevdiDaiy  *!" 

penetrate  deiep  into  the  profiudity  of  spaoe,  sublime ;  but  oar  limited  viewi  of  ai^ 

and  to  meaanre  the  amallest  angles,  a  variety  and  of  the  plana  and  purpoaes  of  ila  Omi^ 

of  additional  Acts  and   drcnmstanoea  would  tent  Contriver  and  Govmor  preveot  «^ 

doubtleas  be  discovered  in  relation  to  pheno-  aniving  at  any  aatis&ctoiy  coaebMaDi.  ^ 

mena  and  events  so  striking  and  sublime.*  PUiee  says,  in  reference  to  Ibis  sobieci-^''^ 

The  subject  of  new  Stan,  such  as  those  now  to  those  atarn  which  aadden]ydiioefi^^!| 

Jeacribed,  which  bUized  forth  with  eo  extras  a  veiy  vivid  l^t,  and  then  vaiaah,it  majr^ 

ordinary  a  brilliancy  and  so  soon  disappeared,  supposed,  with  probability,  that  greet  ooofif 

naturally  gives  rise  to  solemn  and  interesting  grationa,  oocaaioaed  by  eztreoidioaiy  canffS) 

reflectiona.    There  ia  a  mystery  that  hangs  take  place  on  their  aurfoees;  and  ^ "^ 

sition  is  confirmed  by  their  change  of  coiaV' 

feaiaesine  aoove.  toe  rollowlnt  inataneei  of  " 
lew  I 
itart 

risible,  reappeared,  and  after  undergoteg  several  the  aatronomer  who  proposed  it,  appwnf" 

■ingular  fluctafttiona  of  light  daritif  iwo  year*,  „„^*:^«^,,«,      xtrJ^^J^Z^Z^tt^  ^ 

gradually  Tanlsbed  ftoflB  the  siffiit,  and  hat  aeve^  nnsatiafactory.     We  eir   «8'«8'*~2«iiaii 

alace  beaa  seen.    Another  new  aur  ia  eeid  to  we  attempt  to  compare  the  pony  ^'P^tTI 

£!Jfc  •*???  •??"  '*•  ^^l  ^'J^  at  Paris,  alKmt  the  and  conflagrations  which  happen  oa  oor^ 

hack  of  the  Swan,  which,  after  the  apace  of  four-    :*l  r     *__     ^^ji— -wwAlW 

teea  daya,  Taalah^d  away.-Wbiaioi'a  -«#trW..  ^"^  »  «*»«  »  ^  transcending  eT«7  "^ 

micalUuurtM,  p.  4».  •  SfgUm^fVf  ir#»«,  vol  I p.  W** 
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«e  MmU  in  this  tMmtikl  iplMn.    The  miMd  nspeeCdble  philoMphem  io  ttSttmrn 
liraatefitoanflaisntionthatwMevflarwitnenBd  totheiofayBetiwdflrooiuidflffMMin*  htHUa^ 
on  earth  cannot  bear  the  analleat  propOKtion  be  ijaeetHwed  whether  they  aie  akosetherJB^ 
or  amilitude  to  an  obfect  which  miMt  hate  dicioiit,  or  coRMpoodent  to  the  perfectaune  of 
oecopied  a  9p&»  moce  than  ten  hnndred  thou-  the  Creator  and  the  arrangemente  he  baa 
and  times  the  aolid  contenta  of  our  globe ;  made  in  the  univerw.    They  eeem  to  take 
nor  is  it  likely  that  the  agents  or  elementaiy  for  granted  that  those  stan  which  have  bhoed 
principles  which  produced  the  xespecti^  phi^  for  awhile,  and  then  diaqipeaied,  haipe  been 
Domena  were  at  all  similar.  destroyed  or  •»^iK;u*«<i,    We  aie  indeed  in- 
The  late  Professor  Vmoe,  one  of  the  most  fonned  that,  m  regard  to  oar  gkibe,  a  period 
iesmed  astronomers  of  his  age,  has  the  fol-  ii  appnaching  when  ''the  eloDMnte  shall 
iowingremaik: — ^  The  disappearance  of  some  melt  with  fervent  heat,  and  the  eaith  and  the 
itari  may  be  the  destmction  of  that  sjrstem  wo[A»  that  are  therein  shall  be  bomt  npw" 
at  the  tune  appointed  by  the  Deity  for  the  JBut  mA  n  eonflagration  cannot  be  jnstly 
probation  of  its  inhabitants^  and  the  appear-  oooiparad  to  the  splendoon  of  those  wooder- 
ance  of  new  atari  may  be  die  formation  of  fid  stars  described  above.    At  ndialever  period 
new  systems  for  new  nces  of  beings  then  in  the  lapse  of  duration  soeh  an  event  nqr 
called  into  existence  to  adore  the  works  of  take  pboe,  it  vrill  be  eo  for  from  being  visiUe 
their  Creator."*    The  late  Dr.  Mason  Good  at  the  nearest  star,  that  it  wonld  not  be  seen 
seemed  to  indulge   in    a    similar    opinion,  by  soch  eyes  aa  oars  at  tha  boondaiiea  of  onr 
"  Worlds,  and  systems  of  worlds,"  says  ho,  systenw    Besides,  we  are  aasored,  in  that 
"  are  not  only  perpetually  creating,  but  alao  revelation  which  annoanoeo  it,  that  that  aw- 
perpetuoUy  disappearing.    It  ia  an  eztraordi-  fol  event  shall  take  place  as  one  of  tho  cones 
niiy  feet  that,  within  the  period  of  the  kst  qnenoea  of  tfaa  sin  and  depravity  of  man; 
centuiy,  not  less  than  thirteen  stars,  in  diner-  and  therefore  we  have  no  reason  to  believe 
eat  constellations,  aeem  to  have  totally  pe-  that  it  will  extend  to  the  son  or  any  of  the 
riflbed,  and  ten  new  ones  to  have  been  ere-  surrounding  planets  of  oar  system;  nor  have 
tted«    In  many  instances  it  is  unquestionable  we  any  reason  to  conclude  that  the  conflagrap 
that  the  stars  themselves,  the  supposed  habi-  tkm  of  our  globe  will  iasoe  in  ils  entire  do- 
tation of  other  kinds  or  orders  of  intelligent  struction,  or  that  the  elementaiy  principles  of 
beings,  together  with  Uie  different  planets  by  which  it  ip  composed  will  be  annihilaled.    It 
wlw^  it  is  probable  they  were  suiroonded,  is  more  probaUe,  nay,  ahnost  osrtain,  that 
have  utterly  vanished,  and  the  qMita  which  thia  Izemendoas  eventwill  only  tend  to  purify 
they  occupied  in  the  heavens  havit  become  oar  globe  fiom  the  phyaieal  evils  winch  now 
blanks.     What  has  befoUen  other  listens  exist,  and  to  transfenn  it  into  a  new  and  hap- 
vriU  assuredly  befell  our  own.    Of  the  time  pier  world  for  the  leadcnce  of  renovated  and 
and  the  manner  we  know  nothii^;  bat  the  pare  intelUgenees.  In  zegaid  to  onfttAt/slfoii, 
hd  ia  incontrovertible — ^it  is  foieuSd  by  reve-  we  Imve  no  proof  that  any  particle  of  matter 
lation — it  is  inscribed  in  the  heavens— it  is  vrfaich  was  ever  created  baa  yet  been  annihi- 
fek  through  the  earth.    Such  is  the  awfol  kted.*    Inceassnt  changes  and  transforma- 
aod  daily  text ;  what,  then,  ought  to  be  the  lions  are  gomg  forward  both  in  the  scene  of 
comment  r*     Similar  to  these  were  the  sen-  suUunaiy  nature  and  tfarougboot  the  celestial 
timeots  of  the  late  professor  Robinson,  of  regions;  but  changes  in  material  objects  do 
EdinbuTi^ : — ^  What  has  become  of  that  ant  neceesarily  in^ply  tfaa  dutruetion  of  the 
dazzling  star,  sorpassing  Venus  in  brightness,  matter  of  whidi  they  ate   eompoeed,  but 
which  ahone  out  all  at  once  in  November,  simp^  a  new  arrangement  or  mode  of  opera* 
1572 r— '« Such  appearances  in  the  beavem  tion.    We  have  no  reaaon  to  believe  thatany 
make  it  evident  that,  notwithstanding  the  portiona  of  matter  which  now  exist  through- 
wiae  proriaioa  made  for  m»ii^ttti«ii^|P   that  out  the  nuverae  will  ever  be  reduced  to  anni* 
order  and  utility  which  we  behold  in  our  hilation.    On  die  odier  hand,  we  have  palpa- 
^atem,  the  day  may  come  <  when  the  heavens  bfe  evidence,  fiom  aeveral  phenomena  in  the 
ihall  paaa  away  like  a  acroU  that  is  folded  ap»  heavens,  that  the  work  of  creation  is  still 
when  the  «tars  in  heaven  shall  feU,  and  the  going  forward,  and  that  the  Creator  is  gradn- 
•on  ahall  cease  to  give  his  Ught'    The  sua-  ally  ushering  into  existence  new  sona»  and 
taining  band  of  (£d  is  still  naoessaiy,  and  systems,  and  worlds ;  and  in  all  probablity  his 
the  present  order  and  harmony  which  he  has  creating  energy  will  be  continually  exerting 
eoabled  us  to  understand  and  admiie  is  wholly  itself  tluoughout  all  the  succeeding  ages  of 
dependent  on  his  will,  and  ito  duration  ia  one  eternity. 

of  the  unsearchable  measuiea  of  hia  provi-       Agaim,  if  that  grand  and  terrific  evant 

ieoce.'*  which  is  to  put  a  feud  period  to  the  present 

8och  are  the  pioua  sentimenU  of  the  above-      »  9^^  «  Pbllowiphy  of  m  Future  stale,"  chap.  •• 
*  Viata'a  **  CoMpteta  Byatea  of  asUonoaif ."       sect.  10 1  ead  **  Chrlsltan  Fhiloaopfcw." 

cmi) 
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mnfliMl  lyitem  if  to  be  viewed  w  a  can-  •  hunfaMOS  oib  of  immenae  magmtnae,  ee- 
qoenoe  of  the  intiodiiolioii  of  monl  evil  and  eompanied  with  a  lettnoe  of  woridsy  fiimi^ 
die  depntTity  of  man,  dien  we  ere  led  to  con-  with  tnttmeehabk  vthcity  m  an  immam 
chide  that  thoon  intelligenoee  which  weie  tUiptkal  urbii,  tht  longer  tide  oftokichwat 
connected  with  the  iyeteme  which  are  onp-  nearfy  m  a  dirtetion  to  our  eye:  that  iti 
nooed  to  have  been  deatioyed  muet  ha^  been  moat  brilMant  appearance  waa  when  it  fraa 
mrolved  in  the  gnill  of  moral  degeneraiy,  or,  neannt  oar  a^alem,  aa  at  il,  (fig.  10,}  n^ 
in  other  woida,  in  rabellion  againat  their  Cra- 

ator;  otheiwioe,  why  were  they  oabjectod  to  p*     ^^ 

each  an  awfid  cataatrophe,  and  doomed  to  be  ^** 

blotted  out  of  eziatencel   We  haTe  no  groond 

for  entertaining  any  aoch  anppoaition.    Rea- 

aoning  from  the  beneoolenu  of  the  Deity,  it        b 

ia  more  probable  to  oonetode  that  the  inhabi-      r^ 

tanta  of  oar  woild  are  almoat  the  only  inteUi"      ^^ 

geneea  throaghout  the  aniTcne  who  have 

awenred  finom  the  padi  of  original  lectttadey 

and  violated  the  moral  laws  oi  their  Maker. 

Nor  ia  it  likely  that  the  vohoU  inhahiUmU  of  poaing  E  Ae  lelathre  poaHaon  of  the  eirtli, « 

any  ayatem,  conaiating,  perfaapa,  of  thirty  or  of  our  ayrtem ;  and  that,  aa  it  gndmllj  d»> 

even  of  a  hundred  worlda-^would  be  foui^  dined  in  ita  brightneaa,  it  waa  paaHiig  akng 

uniting  in  rebellion  againat  the  moral  govern-  the  carve  from  A  towaida  B  and  C,  b1I  Hi 

ment  of  their  Bene&dtor,  ao  aa  to  warrant  the  rapid  iligfat  at  lengtii  carried  it  bevond  tb 

entire  deatrudion  of  the  ayatem  with  vHiich   Ii«ita  of  human  viaion?   Had  teleacopes  bfA 

they  were   connected.    Beaidea,  vrera    the  in  uae  at  that  period,  there  ia  li^  doaU  it 

viewa  of  the  philoaopheri  to  which  I  allude  to  would  have  been  aeen,  though  edll  dimmiaii- 

be  adopted,  then  we  muat  admit  that  the  aya-   ing,  for  a  mudi  longer  period  than  that  in 

tema  which  in  their  opinion  were  deatroyed   which  it  vraa  viaible  to  the  unaanrtcd  eye; 

or  annihilated  moat  have  been  continued  in   in  which  caae  it  would  have  fully  coirobonted 

exiatence  only  ist  a  year  or  two;  for  no  lumi-  the  opinion  now  atated.    In  oonfimtttion  of 

noua  bodiea  occupied  the  plaoea  cf  the  new  (hia  explanation  of  the  phenomena  it  has  bca 

atara  before  thi^  burat  on  a  ondden  to  the  eoppoaed,  with  a  high  degree  of  pmbtlnfitf, 

view,  and  no  twinkling  orba  have  been  aeen  diat  it  ia  the  aame  atar  which  apprared  in  (be 

in  theoe  pointa  of  the  heavena  aince  they  die-  year  945  and  in  1S64,  which,  of  coune,  wodii 

appeared ;  but  it  ia  aurely  not  at  all  probable   have  a  period  of  revolution  of  about  319  vean, 

tiiat  the  Almighty  would  launch  into  eziat-   which  period  might  vary  two  or  three  jesn 

enco  ayatema  of  auch  amazing  magnitude  and  in  the  coorBo  of  ita  revolutiona,  from  caosei 

aplendour,  and  aufier  them  to  ruah  into  de-  vrith  which  we  are  unacquainted,  as  we  find 

atniction  within  a  period  of  ao  very  limited   eometimea  happena  in  the  caae  of  cometi. 

duration.  Thia  opinion  ia  rendered  the  more  probaUe 

For  the  reaaona  now  atated,  and  othen   from  the  conaadention  that  the  atais  of  94$ 

which  might  have  been  brought  forward,  I   and  1264  appeared  in  the  conatelhtion  rf 

cannot  acquieaoe  in  the  viewa  of  the  reapect>    CaitiopeUij  where  Ukewiae  the  atar  of  157% 

able  philoeophen  to  which  I  have  adverted ;   waa  obeerved ;  and  if  theae  be  identical,  tfan 

but  it  ia  eaaier  to  aet  aaide  an  untenable  hypo-   it  is  probable  that  it  will  again  make  its  ap 

theaia  than  to  attempt  an  explanation  of  the   pearance  about  the  year  1891  or  189S;  aod 

real  cauaea  of  ao  aublime  and  wonderful  phe-  if  ao,  aatronomen  will  fhen  have  a  better  ^ 

nomena.    In  inveatigating  the  diatant  won-  poitunity  of  marking  ita  aapecta  and  molioM 

den  of  the  univerae  and  the  arrangementa  of   and  determining  ita  aize  and  ita  period  of  i^ 

the  Divine  government,  it  becomee  ua  to  ex-  volution. 

preaa  our  aentimenta  with  modeatjr  and  can-  If  thia  exfdanafion  appear  die  most  {vobip 
tion.  Whatever  may  have  been  the  caoaea  ble,  it  preaenta  to  the  mind  a  moat  mignifi- 
which  produced  the  rodden  aplendour  and  the  cent  and  overwhelming  idea,  without  Fappo>> 
rapid  ^aappearance  of  the  new  ataxa,  I  enter-  ing  any  thing  so  tremendoos  and  terrific  tf  t 
tain  not  the  leaat  doubt  that  thoae  bodiea  are  audden  conflagration.  It  preeenta  before  wt 
adli  in  exiatence,  and  anbaerving  important  luminoua  globe  of  aatoniahing  magnitudB— 
purpoaea  in  the  economy  of  God'a  univeraal  perhapa  not  leea  than  a  hundred  tioMf  tbe 
government  Almoat  any  hypotheaia  ia  to  be  mm  of  our  8uih--^winging  its  couiae  over  a 
preferred  to  that  which  anppoaea  their  de-  curouit  peihapaathoaaand  timea  moreexpin* 
ttmction  or  annihilation.  What  ahould  bin-  aive  tham  the  orint  of  Uranua,  and  canting 
der  ua  from  concluding  that  the  extramdinary  along  with  it  a  hundred  worlda  in  iti  iwiA 
phenomena  of  the  atar  of  1572  waa  owing  to  careab  The  molaon  of  anch  a  bodj  anrt 
(57S) 
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]»TO  been  zipid  in  the  eztmneywhenweeoo-  If  die  abofo  ezplaiutkm  be  mMttufiKtef, 
■der  the  npid  dimiiiiition  of  its  Apparant  I  know  notto  what  hjpothtsie  to  resort  for  a 
magnitude.  In  the  month  of  November  it  aolatioa  of  this  mysterious  and  wooderiU 
fint  appnred;  in  December  its  brightness  phenomenon.  Whatever  view  we  may  be 
was  sensibly  dimininhfid ;  in  the  month  of  disposed  to  take  of  such  striking  events^  we 
April  following  it  had  diminiahf>d  to  the  siae  an  lost  in  admiiation  and  wonder.  We  be- 
of  a  star  of  the  second  magnitude ;  in  July,  hold  a  dis|day  of  magnitude,  of  motion,  and 
to  one  of  the  third  magnitude ;  in  October,  to  of  magnifioence,  which  oveipowerg  the  human 
one  of  the  fourth;  in  the  following  Jannaiy,  faculties,  which  diows  us  the  littlosess  of  man 
1o  one  tf  the  fifth ;  in  Februaiy,  to  one  ci  and  the  limited  nature  of  his  powen,  and 
die  sixth  nukgnitude;  and  in  March  it  disap-  which  ought  to  ins|Mre  us  with  reverence  of 
peered.  that  Almighty  Being  who  mHa  -on  the  throne 

Now,  aoojTding  to  Sir  W.  Herschel's  ex-  of  the  universe,  directing  all  its  movements 
perimentB,  the  light  cf&  star  of  the.^rs/magni-  finr  the  aooompliiBihmentof  his  wise  and  righl* 
tnde  being  supposed  100,  the  light  of  one  of  the  sous  designs,  and  for  the  diflusion  of  univerMl 
second  magnitude  is  25,  one  of  the  third  mag^  hi^iness  thzou^ut  all  the  ranks  of  intelli- 
oitude,  12,  l&c  (see  p.  25.)  J^  then,  we  sup-  gent  ezistenoe.  However  astonishing  the  con* 
pose  these  classes  of  stars  to  be  neariy<^  equal  dusions  we  are  led  to  deduce  from  the  phe- 
piagnitudes^  and  that  their  distance  is  in  aa  noniena  under  consideration,  the  ftcts  to  whidi 
inverse  proportion  to  the  diminution  of  their  we  have  adverted  are  not  beyond  the  eneigiea 
Hght,  it  will  follow  that  a  star  of  the  second  of  Him  whose  perfections  are  strictly  mfimte. 
Dagnitode  is  four  times  the  distancfi  of  a  star  Nay,  from  such  a  Being,  who  is  sdf«nstent 
of  the  first;  a  star  of  the  third  magnitude,  and  (Hnniscient,  who  fills  the  immensity  of 
four  times  the  distance  of  the  second,  or  eig^it  space  vrith  his  presence,  and  whose  power  is 
times  the  distance  of  the  first  magnitude,  Ac,  boundlessin  its  operation,  we  should  natuxally 
Supposing,  then,  the  star  of  1672  to  have  expect  that  displays  of  creating  and  sustain- 
be^  twenty  billiona  of  mileefirom  the  earth  al  ing  energy  would  be  exhibitod,  altogether  over- 
its  nearest  approach  to  our  system :  fiom  Do-  whelming  and  incomprehensible  by  mortals, 
eember,  1572,  to  April,  1573,  when  it  was  '*  Canst  thou  by  searching  find  out  God  T 
diminished  to  the  apparent  siate  of  a.  star  of  Canst  thou  find  out  the  almighty  perfection! 
the  second  magnituda,  it  must  have  moved  In  the  heights  of  heaven  he  doth  great  things 
bar  times  that  distance,  or  eighty  billions  of  past  finding  out,  yea,  and  wnndere  without 
miles  during  these  four  months,  which  is  at  number.  By  his  spirit  he  hat  J  garnished  the 
the  rate  of  ax  hundred  thousand  millians  of  heavens.  The  pilJan  of  heaven  tremble  and 
miles  a  day,  and  four  hundred  and  sixty-two  are  astonished  at  his  rapnHi^  Lo,  these  are 
minions  a  minute,  n  velodty  of  which  we  can  but  parts  of  his  ways;  but  the  thunder 
have  no  adequate  conception.  power  who  can  understand  V 
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CHAPTER  Vn, 

On  Fariabk  Stan. 


Wnv  fhe  stany  finnament  is  attentively  star  cX  the  third  magnitude,  but  disappeared 

vvveyed,  and  the  aspecto  of  the  numerous  after  the  month  of  October  in  the  same  year. 

oriw  it  oontainaparticulaily  marked,  it  is  found  It  was  again  observed  by  Holwaida  in  the 

that  several  of  these  bodies  are  sul^ect  to  pe-  year  1637;  and  after  having  disappeared  dur> 

nodical  chragea  in  the  briOiancjof  their  light  ing  a  period  of  nine  months,  it  again  became 

sod  their  apparent  diameters,  indicating  in  visible ;  since  which  time  it  has  been  found 

*>M  instances  motiona  and  revolutions  of  every  year  pretty  regular  in  ite  period,  except 

madenbfe  extant.    The  foDowing  sketches  fiom  October,  1672,  to  December,  1676,  during 

ostein  descriptions  of  the  more  remarkable  which  time  Hevelius  could  not  perceive  it, 

P'HKimeoa  comaected  widi  this  daas  of  the  though  it  viras  a  particular  object  of  his  attenr 

l^vcQly  bodies,  goiefally  known  by  the  name  tion.    Bullialdus,  a  Frenchman,  having  com- 

«f  «oriaM^oroerMdlea/sturs:  pared  togetiier  the  observations  that  had  been 

The  first  star  of  this  kind  whidi  seems  to  madeonitfiom  1638  to  1666,  determined  the 

l^^ebeen  paiticnlariy  notfeed  is  one  in  the  periodical  time  between  its  appearing  in  its 

uckof  the  Wlude,  whose  right  ascension  is  greatest  brightness  and  retunungto  it  again 

8^  e' 33",  and  south  declination,  3*  57' 26''.  tobe333days.    He  found  also  that  about  120 

"was  first  observed  on  August  Idtii,  1596,  days  elapse  between  0ie  tune  that  it  is  fint 

^  David  PafariGiiM»  vdien  it  appcexed  like  a  seen  of  the  sixth  magnitude  and  its  disappear* 
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iiif;  «hatll«oiilfaw0initi«iwMlMlmlbr  afili fcllhiighliiwi H ii<f  flwfcwft 
•bout  Meeii  ^irrs;  tiMl  lAer  ito  lint  nap-  tode,  and  doet  not  peneplibij  dMige ibrlhs 
Minnee  of  the  azth  imgnitiido  it  mermma  ffMee  of  trartBon  days.    S.  It  if  about  ax 
m  ine  nroeh  hMa  till  it  come  to  be  of  the  montlie  in  faicreiMng  flom  tte  tenlh  mfo* 
iMurth  megmtade,  than  it  doee  from  tiiat  pe-  tnde  and  ratnrning  to  tfie  mum;  w  tbt  it 
riod  to  iti  beiDg  of  the  tbiid;  and  that  ftem  maj  bo  eonnlerad  m  invidile  dsrinf  tbt 
tie  being  of  the  thfiid  it  incwaaea  to  the  tecond  tinaie.    9.  It  ia  eonadeiabl^  man  quid,  ptr* 
magnitiide  by  alill  alower  degieea.'    Modem  hapa  one^alf  more  ao,  in  ita  inanK  thai 
■atnmomen  giiFo  theMlowing  deacription :—  in  ita  deenaaas.    4.  Thongk,  iHmb  at  in  (g| 
*  It  remania  in  ita  greataat  bi^tneaa  abont  a  it  nmy  ahngna  be  atyled  a  itar  of  the  feorfh 
ftrtniglity  hfing  then  neaily  eqiial  to  a  alar  of  magnitiide,  it  doea  not  eonatantif  attein  (be 
tfw  aecond  magmtade;  it  decnaaee  during  aame  degree  of  brighttiea^  but  the  difleRDen 
three  montfaa,  till  it  beoomeeoompletefyinTiai-  are  ireiy  amall.    6.  Ita  right  aaoensoo  fii 
bie,  m  which   atate  it  remaina  about  fim    1786  ia  81^  18^4'^;  and  ita  aoaOidediDitki), 
nontha,  when  it  again  beeomea  viaible,  and  98^  IK  88^'.    It  ia  maihed  N&  M  in  HeW' 
oontinuea  increaaing  during  the  remaining  Kna*  Catalogue  of  the  Stan;  fron  iM 
three  montha  of  ita  period ;  but  it  doetf  not  data,  ita  pboe  may  easily  be  finm  on  i  pfatt' 
•hraya  return  to  tin  aame  degree  of  bright-  aphere,  or  on  the  celeatial  globe. 
Beaa,  nor  increaae  and  diminiah  by  the  aame       fo  the  year  1600, 0.  JanaonioadiKeraHit 
gradattona."    It  appean  about  twelve  timea  variable  alar  in  the  bnaat  of  tiie  8wan,wliitb 
in  eteren  yeara.    Gaaaini  determined  ita  pe-  waa  afterwarda  obaeif^ed  by  diflerenC  tiM» 
riod  to  be  384  daya;  but  8ir  W.  Herachel  men,  and  auppoaed  to  have  a  period  of  iM 
makea  it  881  daya,  10  houn,  19  minntea.    It  ten  yean.    The  reairita  of  Mr.  Pigofa  aka- 
appeara, then, that  tfaia  alar  paaaea  through  all  ktlona  from  the  ohaerfataona  of  linneri^ 
the  gradationa  of  light  and  magnitude  horn  a  nomen  arfr— I.  l^at  it  oontinnea  in  fcO  h» 
alar  of  the  aecond  to  a  atar  of  tiie  aixth  mag-  tre  Ibr  fire  yeaiBi    2.  It  decnaaea  ufaBf  ^ 
nitude  and  under;  butafter  it  haa  diaappeared  two  yean.    8.  It  ia  inviaiMe  to  tbe  naked 
lo  the  naked eyeit  maybe  traced  to  ita  loweat  eye  for  four  years.     4.  R  inenaM  riovlf 
magnitude  by  a  telescope  of  moderate  power,  dinring  aeven  years.     8.  AH  theoediiDgeiflt 
It  is  sometimea  diatinguiBhed  by  the  name  of  oomfrteted  in  eighteen  yearn    6.  It  wvi  at  Hi 
SuUa  MtrOj  or  the  wonderihl  atar,  and  Omt«  minimum  at  the  end  of  the  year  1669.  7.  B 
eron  CetL  doea  not  always  incraaae  to  (he  mm  it^ 

In  1704»  Mandfi  obaerved  a  variable  i/tu  of  brightnesa,  being  aometimea  of  tbe  tfaM, 
m  the  eonatelbtion  Hydrtu  Thia  alar  had  and  aft  otben  onlf  of  tfn  aixth  flHgut^ 
been  deocribed  by  Montanari  in  1670,  but  waa  ^  I  am  entirriy  ignorant,"  aaya  Mr.  PijA 
notviaiUe  in  April,  1703.  Maraldi  aaw  it  «whetherit  iaaubjectto  theaamodnnsaB 
for  the  firat  time  in  the  beginning  of  March,  this  century,  having  not  met  with  an?  «nBi 
1704,  in  the  aame  place  where  it  had  been  of  obaervations  upon  it;  but  if  theaboreaa* 
aeen  fliirty-four  yean  before.  It  appeared  of  Jectnres  are  right,  it  will  be  at  ita  mininnm  n 
the  fourth  magnitude,  and  continued  neariy  in  a  very  few  yean.  Since  November,  17SI.  to 
the  aame  state  till  the  beginning  of  April  It  the  year  1786,  I  have  constantly  aeen  it  tf 
then  gradually  diminished  till  the  end  of  May,  the  sixth  magnitude,  though  I  n^Mc*  ^  *" 
when  it  could  no  longer  be  seen  by  the  naked  1786-6,  it  had  rather  decreased."  Tbis^ 
eye,  but  waa  visible  through  the  teleaoope  for  Is  near  Gamma  in  the  Swan's  bnaat :  it  «*nei 
a  month  longer.  It  could  not  be  aeen  agam  from  the  third  to  the  nzth,aennth,^niir 
tUl  the  end  i:i  November,  1706,  when  tfast  nitodea.  Ita  right  aaoenaion  is  ^^^\ 
part  of  the  heavens  began  to  emeige  from  the  north  dedination,  87^  98^  87^^ 
sun's  raya.  It  waa  then  very  fiunt,  and  grew  One  of  the  moat  remaikable  ^  ,^^ 
len  and  leaa  tiU  the  end  of  February,  1706,  changeable  atan  ia  that  eaUad i^n  <>* 
and  could  then  be  acaroaly  perceived  even  head  of  Medusa,  in  tho  oen8leiiatioBf|0*^ 
with  a  teleaoope.  It  did  not  reappear  till  tiie  It  had  long  sinee  been  known  to  qipetftf 
18th  of  April,  1708,  when  it  was  larger  than  ^Sesnui  magnttndea  at  diifaent  <one*]!|* 
a  star  of  the  sixth  magnitude,  and  increaaing  ita  period  vreaifaataaoertained  by  Jobs  Gm^ 
m  hiatre.  It  waa  aeen  by  the  same  obaerver  rieke,  Esq.,  of  Toifc,  who  began  to  w^ 
afterwaidB,in  theyean  1700  and  1719.  From  it  m  the  begmnmg  of  the  year  l?^*? 
the  obaervations  of  Maraldi,  Mr.  PigoC  con-  changea  continaally  from  the  fo^  <v  vb** 
chides  that  its  period  was  then  494  days;  but  to  the  fourth  magmtade;  andthstowsn 
from  observations  made  by  himael^  he  thinka  elapses  from  one  greatest  diflRination  •»  v 
that  now  it  is  only  487  daya;  ao  that  from  otherwaa  found  in  1788  to  be,  at  a  oiA 
the  time  of  Maraldi  it  haa  shortened  seven  days,  90  hours,  49  nmmtea.  The  dm^ 
days.  The  foUowixig  are  the  more  prominent  thue-— during  four  hoon  it  gn^Q^j^ 
relating  to  this  star>— 1.  When  Bwhea  m  hiatve;  dunng  thai 
(WD 
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MvMovenito  fiwt nMtgnHatfai by  Mw   ugBiliidk    Its  lig^  ■wndim  u  19^41' 

fTwIiMl  naereaM;  and  duimg  the  lenwiiiiiig   84/';  uad  its  north  declimtfiim  0^  Sd'  14'^ 

]nrt  of  the  period,  namely,  %  days,  13  honn,   It  ie  abovt  eight  degraee  lOQth  from  iittak, 

43  iiiiniite%  it  inireriably  preierves  its  gieetert   the  pnaaptX  rtv  in  tfie  ooneteilation 

histie;  after  the  expiration  of  whieh  ilidiim-       Tb»  abofe  deeuipUonamay  auftee  m 

mition  again  eommeneea.    Aeoording  to  Hr.   mens  of  the  plieiiomena  cf  Tariabla 

Pigot,  who  has  made  many  obeerratione  on   Theae  aie  abmit  aevm  or  eight  otiier 

ndi  stars,  and  paid  partinilar  attention  to  which  haie  been  obterved  to  be  certainiy  ^^ 

the  safaject,  the  degree  of  brightness  of  this   riable,  among  which  aie  the  following  ^-^-Ji 

•tar  when  at  its  mimmwn  is  TariaUe  at  star  in  the  Northern  Crown,  whose  right  a» 

diflkrent  periods;  and  he  is  of  the  same  opi-  esnrion  is  16^  4(K  11^';  neith  litrrtinatifln^ 

ttion  m  regard  to  ita  brightness  when  at  its   28®  4SK8(K';  and  period,  10^  months  A  st« 

fiill,    bat  whether  these  difieienoM  letum  in  Herealei^  whoee  right  ascension  is  17^4^ 

regularly  or  not  has  not  been  determined.   64'^ ;  north  deelinatian,  14®  88' ;  and  period 

The  right  ascension  of  Algol,  or  3  Peraei^  Ibr  of  variation  60^  days.    A  star  in  Bobeirid's 

*786,U3^  64M9'';  and  its  north  dedmation,   Shield,  whose  right  asoenrion  is  18^  SO' 88"'; 

40<></58".  Itisfltaatedl8<'eaatot.<lAiBiiiKA,   sooth  declination,  6®  56' ;  and  period  62  day& 

in  the  foot  of  Andromeda,  and  may  be  known   The  star  Beto  LyiB-nright  ascenaton,  18^  43f 

by  means  of  throe  stais  of  the  fourth  magni-    11" ;  north  declination,  38®  7'  46";  gnatest 

tnde   lying  a  fow  degrees  south-west  of  it,  and  least  Tariation,  8,  4,  5 ;  supposed  period, 

aid  forming  a  small  triangle.    It  oomes  to   6  days,  9  hows.    The  star  Ddta  Cepheif 

the  meridian  on  the  21st  December,  about  ifriiose  period  is  5  days,  8}  hous ;  right  aa> 

nine  o'doek  in  the  evening;  but  as  it  oon-  eenrion,  22^  21' ;  and  noztii  diffjinaftiflnj  57^ 

tinuee  above  the  horiion  at  least  twenty  hoois   66'.    With  several  olhenk 

eat  of  the  twenty-four,  it  may  be  seen  eveiy       Besides  these,  whose  variations  and  periods 

evening  from  Angnst  to  May.  have  beoin  detaimined,  tiiere  are  abont  thhity* 

Another  variable  star  is  to  be  found  in  the   seven  other  stars,  which  are,  with  good  reason, 

neck  of  the  Svran.    The  period  of  this  star  suspected  to  be  variable,  but^riiose  periods  of 

has  been  settled  by  Manddi  and  Casani  at  chsjige  have  not  yet  been  sseertained,  on  ao* 

t^o  d*iyz ,  but  nom  a  mean  of  the  obeerv*-  count  of  the  want  of  a  sufficient  number  of 

tions  of  Mr.  Pigot,  it  ^pean  to  be  only  892,   obeerven,  who  might  devote  their  attsntian 

or  at  moot  396|  days.    The  particuhn  w»  more  particularly  to  this  department  of  aitm. 

bling  to  it  aro<— 1.  When  at  its  lull  bright-  nomical  observation.    For  ezampie^  the  star 

nesi,  it  undergoes  no  peroeptible  change  for  a   Pottof^  or  ite/a  Gemini,  is  suspected  to  change 

folnig^    2.  It  ft!  about  throe  and  a  half  from  tiie  6r|t  to  the  third  magnitude. 

*  jooths  in  inoraasing  from  the  eleventh  mag-       When  eootemplating  such  changes  anm^ 

ritode  to  its  frdl  br^tnesS|  and  the  same  in   bodies  so  immensely  distant,  and  of  so  vait 

decreasing;  for  which  reason  it  may  be  con-  magnitude,  we  aro  imturally  led  to  inquin 

ridered  as  invisible  during  rix  months.    8.  It  into  the  causes  which  produce  thoee  pheno> 

does  not  alvniys  attain  the  same  dfegroe  of   mena.    Our  Ignorance,  however,  of  the  pre* 

luitre,  beirg  eometimee  of  the  5th  and  ecm^  oise  nature  and  constitution  of  these  remote 

time»  of  the  seventh  magnitude.    The  right  bodies,  and  of  the  scenes  and  dnnuDstanoes 

atoemion  of  ttue  star  is  19'*  42'  21'' ;  and  its  in  which  they  may  be  placed,  prevent  us  from 

ntilh  declination,  32®  22' 68".    It  is  situated  fonringsny  definite  or  satiidaetary  conclu- 

in  the  neck,  and  nearly  equi-dirtantfiwn  Beta  sons.    The  foltewing  are  some  of  the  opt> 

ind  G&mrna,  and  south  by  Vfest  finm  Denebf  mens  which  have  been  thrown  out  on  this 

at  the  distance  of  about  twelve  degreee^  ami  suljeet.    It  has  been  suppoeed  that  portions 

i' maiked  CAt.  of  the  surfaces  of  these  stare  aro  covered  wiUt 

The  star  Bta  Antinoi  is  another  star  of   large  black  spots,  whidi,  duriri^  the  diurnal 

thia  description,  whose  variation  and  period  ratati<m  of  the  star,  present  themselves  under 

vreie  dino^rered  by  Mr.  Pigot  in  1786.  From   various  angles,  and  thus  produce  a  gradual 

bit  eoireded  oboervmtions,  he  concludes  that  it  variation  in  its  brilliancy.    Sir  W.  HerKhel 

eontinnes  at  ito  greatest  brightnssi  forty  houn  says  **  Such  a  motion  may  be  as  evidently 

vnthont  derwaring ;  it  is  sixty-six  boms  after  proved  af  the  diurnal  motion  of  the  earth. 

It  began  to  decreaoe  before  it  comes  to  ito  full   Dark  spota,  or  large  portions  of  the  surfoce 

^itmaution ;  after  which  it  eontinnes  station-  less  luminous  tiian  the  rest,  turned  alternate^ 

■ry  for  thirty   houm   more ;  and    then  in>   in  certain  diiectiono^  either  towards  or  from 

ocsMs  far  tUrty-six  home.    In  evsry  period   u%  wiU  aoeount  for  all  the  phenomena  of  pe. 

it  aeeoa  to  acquire  t    ft  U  biightress,  vd  V    riudical  chap-^es  in  the  luMre  of  the  stare  an 

be  etpially  decreased.    Ito  (leriod  therefor   i   LMlkfocturily,  ^hat  we  certainly  need  not  look 

«ven  days,  four  houre;  and  ito  greatsst  and   for  any  otner  cause."    Sir  Isaac  NewtoK 

iMttYurimiiMi  ii  from  the  third  to  OieAfii   Viought  thrt  the  svdien  blaw  of  aome  stais 
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lOA  J  bttVB  been  oocMuned  by  "  the  Ming  of  liielaiiee8iiiajopaiatein|m«ai]Giii(;Uieeft9l& 
A  oomet  into  them,  by  whieh  means  they  h  do«e  not  -^^pear  to  me  probable  that  die 
woiild  be  enabled  t  cae^  r  piodigious  light  cuue  which  produces  the^'ariation  in  the  cmb 
lor  a  little  tL  e,  after  which  they  would  gn^  tiDeUa  Cepkeiy  whose  period  is  only  5  ikj% 
daaliy  retain  to  their  fonner  state."  But  we  8j  houn,  is  the  sapie  whicn  produces  all  the 
hnow  toe  little  about  the  nature  of  comets  to  variety  of  change  which  happens  in  the  it^ 
be  able  to  determine  what  efifoot  they  would  Gumma  in  the  Swan's  breast,  whose  peiiodi- 
prodnoe  in  such  a  case,  nor  are  we  certain  cal  changes  are  G<mipleted  only  in  ogfateen 
tfiat  such  bodies  are  connected  with  other  sys*  years.  It  is  not  unlik3ly  that  a  rotation  rcniad 
terns.  If  the  fixed  stais  be  nesrly  of  the  same  an  axis,  which  has  the  efiect  of  preseDtinif 
nature  as  the  sun,  it  is  highly  improbable  that  difierent  sides  of  the  star  of  more  or  lees  de- 
any  such  efiect  would  be  produced  even  grees  of  obscuri^  or  brightness  to  the  eye  of 
aUho-igfa  a  oomet  were  to  fidl  into  its  lum^  a  spectator,  will  account  for  the  pheDomoa 
nous  atmpq)here,  as  that  atmosphere  appears  of  such  stars  as  Eta  AntincH  and  DeUa  Ct- 
to  ^avo  nothing  in  it  that  would  take  fire  by  pkH  ;  but  it  doee  not  appear  probable  that  a 
the  rpproach  of  any  extraneous  body,  or  that  motion  of  rotation  is  so  slow  in  any  of  theie 
would  **  blaze"  lilce  combustible  substances  on  bodies  as  to  occupy  aperiod  of  eighteen  yean, 
tLe  earth.  The  blaae,  if  such  an  effect  were  as  in  the  case  of  the  star  in  the  breairt  of  fte 
to  take  place,  would  scaroely  be  distinguishi^   Swan. 

Ue  fiom  our  globe,  and  mudi  less  from  a  di^  I  am  diiposed  to  oonsider  it  as  h]^^|n>> 
tant  system.  Maupeitiuo,  in  a  '^  Dissertation  bable  that  the  tnterposiiion  of  the  tftpf- 
on  the  Figures  of  U&e  Geles-ial  Bodies,"  is  of  bodiet  of  large  plantU  revobrmg  mfmi 
spinion  *htX  some  stars,  by  thw  prodigious  simA  a/ors  may,  in  some  cases,  aocoast  fit  Ae 
quick  niif.tion  on  their  axes,  may  not  only  phenomena.  It  is  true  that  the  plaiMfecn- 
asBume  the  figures  of  oblate  qphernds,  but  nected  with  the  solar  system  are  so  amlia 
that,  by  the  great  centrifiigal  fivroe  arising  from  comparison  of  the  sun  that  their  intopailien 
such  rotations,  they  msy  become  of  the  figures  between  that  orb  and  a  spectator  it  an  im- 
of  millstones,  or  *«  reduced  to  flat  circular  mense  distance  would  produce  no  aenable 
pitincs,  so  thin  as  to  iH  quite  invisible  when  efiect  But  we  have  no  reason  to  oondode 
their  edges  are  turned  towards  us,  as  Saturn's  that  in  all  other  systems  the  planets  sr  ibnn- 
ling  is  in  such  positions.  And  when  any  ed  in  the  same  proportion  to  Uieir  central  oris 
eooentrio  planets  or  cometogo  round  any  fixed  as  oun ;  but,  firom  the  variety  we  peioein  ia 
atar,  in  orbite  much  inclined  to  ito  equator,  eveiy  part  of  nature  both  in  heaven  and  eaitit, 
the  attraction  of  the  planets  or  comets  in  their  we  have  reason  to  conclude  that  eveiy  system 
perihe'ions  must  alter  the  inclination  of  the  of  the  universe  is  in  some  reelect  di&ient 
axis  of  ihaft  star ;  on  which  sooount  it  will  from,  another.  There  is  no  improbafaili^  in 
qipear  more  or  less  large  and  luminous,  as  ito  admitting  that  the  planete  which  levehe 
broadside  is  turned  more  or  leas  towards  us.  round  some  of  the  stars  may  be  so  laxge  at  to 
rhis  opinion,  at  best,  I  consider  as  having  a  bear  a  considerable  proportion  (peihsps  one- 
rery  small  degree  of  probability,  and  aluMst  half  or  one-third)  to  the  diameten  of  die  oiU 
]aito  untenable.  Mr.  Dunn,  in  a  paper  in  around  which  they  revolve;  in  which  €a*,if 
fol.  62  of  the  «  PhikMOphical  Transactions,"  the  plane  of  their  ori>it  lie  neariy  in  die  fine 
fupposes  that  Uie  inteiposition  of  some  gross  of  our  vision,  they  would  in  certain  pazts  of 
atmoiphere  may  solve  the  phenomena  under  their  revolutions  interpoee  between  our  eye 
Mosideraticm.  **  The  appearance  of  new  and  the  stsrs,  so  as  to  hide  for  a  time  a  por- 
atara,"  says  he,  '<  and  the  disappearance  of  tion  of  their  sni&ces  from  our  view,  whOe  ic 
others,  possibly  may  be  occasioned  by  the  in-  that  part  of  their  orbits  which  is  next  the  eaidi 
torposition  of  such  an  ediereal  medium  within  Such  a  supposition  ia  by  no  means  inoonfla> 
their  respective  orbs  as  either  admito  light  to  tent  with  the  operation  ii  the  law  of  univexBl 
pass  freely  or  wholly  absorbs  it  at  certain  gravitetion ;  for  although  such  planets  bote  • 
lames,  whilst  light  is  constantly  pursuing  its  oonsiderable  portitm  of  the  size  of  their  oen- 
joumey  through  the  vast  regions  of  space."  tral  luminaries,  yet  we  have  only  to  soppoai 
Whatever  opinions  we  may  adopt  on  this  that  their  destiny  ia  eery  tmalL  Thej  may 
mbject,  it  is  erident  that  the  re^lar  mcees-  be  globes  whose  central  parts  are  detoid  i 
Hon  of  the  variatioru  of  periodical  stars  pee-  solid  matter,  consisting  only  of  a  solid  ezlsf^ 
chide  Uie  idea  of  their  being  destroyed.  It  ia  nal  shell  for  the  support  of  inhabitants,  as  ii 
likewise  evident  that  motion  of  some  kind  or  probably  the  case  with  the  planet  Saton^ 
other,  either  in  the  stars  themselves  or  in  whose  density  is  cmly  equal  to  that  of  coiL 
some  bodies  either  directly  or  remotely  con-*  A  planet  about  the  size  we  have  now  sa^ 
nected  with  them,  must  be  one  of  Uie  causes  posed  revolving  around  a  star  would,  in  a 
of  die  phenomena  in  question ;  and  it  is  not  great  measure,  account  for  the  phenomena 
improbable  that  difierent  causes  in  difierent   presented  by  AfgoL    This  star  aocoapUabei 
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Aipctidd  afib-nritilionain  IdnfSandneaHj    and  vih j  maj  not  i  tan    rtnotrt  >n>inid  ( 

tl  boon.     During  3j  ot4  houni  it  gndoaltj   eenlnl  planet,  wbme  miT&ce   m^  eontiin 

ibmnube*  in  hutre,  aixl  dnring  the  mccoed'   forty  time*  the  area  of  all  tbe  phuMla  of  onr 

big  four  boon  it  gradiudly  recovsn  Ha  tint   tjatera.  in  cB^ar  to  dutribnte  ligbt  and  beat, 

mgnitDds,     ThroDKhinit  die  remuninK  put    mid  other  bcMfldal  inflnencaa,  to  itf  munBr- 

aTlhe  period — iiejn?!^,  3  daj*,  IS  houra,  4S   oua  population  1     No  vioUtion  (^  tb*  law  of 

minutn, — Ht  invaiiablj  preaervefl  its  greateot    nniTernl  graTitjidon  is  implied  in  mdi  a  nip 

hutre;  »  Ihst  the  time  of  ita  being  dimlniili-    pontion  ;  and  the  Almighty  it  not  confinsdio 

(d  in  hutre  in  only  about  tbe  ninth  put  of  its    one  mode  of  arranging  lyatem*  and  woi  Mv. 

whole  period  of  TarialioD>     Now  rappoaing  a    Supponng,   Chen,  such  ui    arrangemenl    \.t 

fdanet  about  half  tbe  diamelBr  of  the  itar  ni-   eiiat,it  mig^t  aaxnint  for  the  ^dienOTDenm  uf 

tolniig  tttmtA  Algol,  it  wonid  inteitept  a  aome  of  tbe  Turiable  Man,  partieutailj  Ihon 

which  remain  inTisihle  fbr  a  certain-  period, 

nt-  11.  Bodi  are  anme  of  Ihoie  (brroeriy  noticed,  aa 

the  atar  in  Hydra,  and  that  b  the  bnnil  of  the 

Swan,  and  particularly  a  star  in  tbe  Northern 

Crown,  whoBB  right  ancen.  i«  16    40*,  north 

deelin.  36°  49j',iuid  period  10^  montha,  and 

wbicb  deeicaaea   from  the  aiilh  to  the  ninth 

and  tentfa    magnitude.     It    attaint^  ita  liitl 

brightneaa  about  the  Ilth  of  Aogmt,  IT95, 

and  coittinned  so  for  three  weeka ;  in  3}  weelu 

it  deereaaed  to  the  tenth  magnitude,  and  a 

bw  daya  afterwards  dirapprarcd.  AfUr  being 

a  conauierahle  time  inrisible,  tn  April,  1798, 

it   again  appeared ;   on  the    Tth  of  May,  it 

reached  the  ninth  magnitude,  and  then  gr>- 

dually  attuned  Ita  fiiU  brigfatnna.     If.  (ban, 

large  portion  of  ita  fui&ee  when  Hpaased  be-  auch  a  atar  ww  reToWng  round  a  very  large 

twcen  oni  eye  and  the  atar,  as  at  a,  &,  (fig,   central  planet,  it  is  eaiiy  to  omceiTa  that  in 

II,)  where  tbe  white  drcolar  ting  repreaenla   ">"  morediatanl  part  of  ita  courae  itinigbl  be 

(be  (uface  of  the  itar  partly  covered  by  lbs   l"i)  f">ni  our  view,  either  in  whole  or  in  part, 

planeL     Its  laaCre  wouU  begin  to  diminith    bj  the   interpoaitian  of  the  opaque  eentraj 

when  tbe  planet  entered  on  ita  edge  at  d,  and   Ix^.  ■»  "  obrioua  from  an  inqiection   of 

n  would  again  rcmine  ite  fiiU  brigbtneaa  when   flgnre  IS.     And  aa  the  atar  now  alluded  in 

geingoff  ate,  the  dark  aide  of  Uie  planet  be-    ncrer  eiceedaJn  hntre  a  atar  <rf'  Ibe  nitli, 

log  of  eonrso  turned  lo  our  eye  ;  and  during   magnitade,  it  ia  not  improbable  that  it  ia  on» 

the  remaining  part  of  ita  revolution  it  would    ^  the  infeiiar  order  of  thoaa  htnUBOOi  orba 

appear  in  ita  bnghteat  lustre.     The  regularity    which  may  TBTOhe  ronnd  an  opaqna  body  at 

oftbe  change*  of  tiiis  star  admita  of  the  aup-    superior  magnilode. 

poBtion  now  mude,  and  evidently  require*  a 

legnlar  motion  of  some   kind  or  other,  either  FIf.  1>. 

m  the  ^ta^  itself  lar  in  aome  body  connected 
with  it,  in  order  to  produce  the  pheaomeiuu 
Perfaopi,  in  the  caae  of  some  of  the  variaUa 
<an,  we  might  suppose  several  large  planet* 
in  soc^eaion  to  para  between  our  eye  and  the 
•tar  lo  account  for  the  appearance  they  pro- 
acnb — a  supposition  which  perfectly  agree* 
aritb  Ibe  idea  of  a  tyslem  of  reroMng  bodie*. 
As  il  \i  lint  [irohsJitc  that  the  changes  of  all 
such  stars  arisu  from  the  same  cause,  what 
rfumbl  hinder  us  from  auppoaing  tbal  thtrt 
ort  lion  or  sum  Ihal  ratalne  around  pbtutt 
"fa  tia  imTnentthj  gttaitr, — the  planet^ 
H  eiampLe.  bearing  a  nmiliar  proportion  to 
Ae  stiri  u  ilie  (un  bears  lo  Jupiterl  Con- 
■Jering  the  immenan  variety  ot  celestial  me- 

tbsnim  tliroughout  the  univerae,  tiiere  can  Such,  then,  am  some  "\  ^  eoncoivabto 
fx  no  great  imptobaMlilj-  in  such  a  anppoB-  causes  whi^  may  produce  '""  Phenomena  of 
Son.  ThBcaBrofrfoKi&8(ar*demonstratea  variable  staia,  ahhoogh  ft^*^^  "*>"«  (Bay  jn 
4si  one  son  actuallv  nrvoWe*  round  another ;    •jmr  casct  cii»t  of  "Jj""  "svp  ^^  ^^^^^ 

7a  "'^  mi\ 
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o^ption.  Thoe  phenomena  enfently  indicate  FLunaleady  in  hit  lUsioria  CdaiUt  am  wm 

that  motions  and  revolutions  of  various  kinds  fi>und  to  be  of  difieient  magnitadet  since  the 

are  going  forward  throughout  the  stellar  re-  period  in  which  he  obeerved  the  hetvens  end 

gions;  that  the  Almighty  is  superintending  formed  his  catalogue.    For  example;  the  lit 

ttie  movements  of  those  provinces  of  his  em-  and  2d  of  Hydra  are  now  only  of  the  eighth 

pire,  and  that  all  his  agencies  have  a  respect  or  ninth  magnitude  instead  of  the  ioarthf  u 

to  the  order  and  the  happiness  of  intelligent  they  are  marked  by  Flamstead.    The  Slit 

existence.  and  d4th  of  Draco  have  dianged  giettly; 

Besides  the  periodical  variations  to  which  the  Slst  has  increased  fixnn  the  seventh  to 

we  have  now  adverted,  there  are  several  other  the  fourth,  and  the  34th  has  diminiihed  fitn 

striking  changes  which  have  been  obeerved  in  the  fourth  to  the  mA  or  seventh  msgnitode. 

the  starry  regions  which  deserve  oar  attention.  The  38th  Perseus,  instead  of  the  siztb,  has 

and  which  I  shall  briefly  notice.  now  increased  to  the  fourth  magnitade.  Aboot 

1.  Several  stars  which  were  formerly  dis-  thirty  stars  of  this  description  sie  reckoned  hj 

tinctly  visible,  and  are  marked  in  di^rent  Sir  W.  Herschel  to  have  changed  their  ma^ 

catalogues,  are  now  wholly  lost    The  fol-  nitudes. 

lowing  are  a  few  instances.    M.  Montanere,       3.  There  are  stars  unknown  to  tiie  ob- 

professor  of  mathematics  at  Bononia,  in  a  servers  of  former  times  which  have  recentljr 

letter  to  the  Royal  Society,  of  date   April  become  visible.    The  follovring,  among  othen 

1 670,  gives   the    following    statement :  —  of  this  description,  have  been  maiked  by  Sir 

**  There  are  now  wanting  in  the  heavens  two  W.  Herschel : — 1.  A  star  in  the  end  of  the 

stars  of  the  second  magnitude,  in  the  stern  and  Lizard's  tail,  of  the  fourth  or  fifth  magmtodt, 

yard  of  the  ship  Argo.    I  and  others  obeerved  which  is  not  recorded  by  Flamslead,  althoogh 

them  in  the  year  1664,  upon  occasion  of  the  he  notices  one  in  that  constellation  less  coo- 

comet  that  appeared  that  year.    When  they  spicuous.    2.  A  star  near  the  head  of  C«- 

disappeared  first  I  know  not ;  only  I  am  sure  pheus.     3.  A  considerable  star  in  a  <finc(ion 

that,  m  the  year  1^68,  upon  the  10th  of  firom  the  68th  to  the  61s!  of  Gemini  4.  A  star 

April,  there  was  not  tne  least  glimpse  of  them  of  considerable  brightness  preceding  the  Ist 

to  be  seen,  and  yet  the  other  stars  about  them,  of  the  Little  Hone.    6.  A  remariLaHe  Hir 

of  the  third  and  fourth  magnitudes,  remained  between  0  and  5  Hydras.     6.  A  star  neart 

the   same.      I   have   observed    many  more  Hercules,  of  the  fourth  or  fifth  magnitade, 

changes  among  the  fixed  stars,  even  to  the  with  several  others.    Similar  obeerrationa  a{K 

number  of  a  hundred,  though  none  of  them  pear  to  have  been  made  about  the  end  oT  dbe 

are  so  great  as  those  I  have  diowed.''  In  1670,  seventeenth  and  the  beginning  of  the  eieh- 

Anthelm  discovered  a  star  of  the  third  magni*  teenth  centuries,  by  Cassini  and  others.    Cat- 

tudo  in  tlie  head  of  the  Swan,  which  after  be-  smi  discovered  a  new  star  of  the  fourth,  and 

coming  completely  invisible,  reappeared,  and  two  of  the  fifth  magnitude  in  Cassic^ia;  two 

after  undergoing  one  or  two  singular  flunctua-  in  the  constellation  Eridanus,  one  oi the  fixnih, 

tions  of  light  during  two  yean,  at  last  died  the  other  of  the  fifth  magnitude ;  and  four  of 

away  entirely,  and  has  not  since  been  seen,  the  fifUi  and  sixth  magnitude  near  the  n<i4 

Sir.  William  Herschel  gives  a  list  of  thirteen  pole,  which  had  not  been  perceived  ai  tbf 

stars,  most  of  which  are  supposed  to  be  lost  mer  period. 

Of  these  are  the  following . — ^Noe.  80  and  81        Such  changes  in  bodies  so  for  removed  from 

c^  Hercules,  both  of  the  fourth  magnitude ;  our  system,  and  of  magnitudes  so  enonofloi 

the  1 9th  of  Perseus,  of  the  sixth  magnitude ;  as  the  least  of  them  must  be,  natarally  \bh^ 

and  the  108  Pisces,  are  judged  to  be  wholly  to  the  conclusion  that  revolutions  of  vast 

lost  The  stars  73, 74  Cancer,  iii  the  southern  extent,  and  operations  conducted  on  a  moit 

claw  of  the  Crab,  of  the  sixth  magnitude,  are  magnificent  scale,  are  incessantly  going  te- 

either  lost  or  have  sufforcd  such  great  changes  ward  in  those  remote  and  unexplorahle  re- 

thst  they  can  no  longer  be  found.    On  this  gions.    In  the  case  of  stars  which  have  totally 

subject  Sir  John  Herschel  states^-^*  The  star  disappeared,  we  are  ted  to  conclude,  &Saa 

42  Yirgiids  is  inserted  in  the  catalogue  of  the  that  some  vast  and  important  change  baa 

Astronomical  Society  fix>m  Zach's  Zodiacal  taken  place  in  the  constittUion  elf  cfTtain 

Catalogue.    I  npaaed  it  on  the  9th  of  May,  worlds  or  systems,  or  that  the  central  Imzona- 

1828,  and  have  since  repeatedly  had  its  place  ries  of  such  systems,  with  all  their  sonouod- 

in  the  field  of  view  of  my  twenty  feet  reflector  ing  planets,  have  been  transported  Ij  g<hb0 

without  perceiving  it,  unless  it  be  one  of  two  unknown  and  almighty  agency  into  more  &- 

equal  stars  of  the  9th  magnitude  very  neariy  tant  regions  of  space,  where  they  may  wcotk 

in  the  place  it  must  have  occupied.''  for  ever  hid  fiom  our  view.    As  to  those  staxs 

2.  Siome  stars  have  changeid  their  magni-  which  have  changed  their  magnitudes  within 

tndes  since  the  beginning  of  last  century.    A  the  last  century,  they  may  either  be  approadi- 

ooaaiderable   number    of   stars   marked  by  ing  to  or  receding  from  the  system  to  wfaidi 
(678) 
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we  belong,  or  their  native  l)rightn«0B  may  be  niahing  altogether  from  the  r^ew ;  or  a  etat 
either  increasing  or  diminiahing  from  canaea   ^>peaiing  in  a  point  of  the  heaTena  w\adk 
with  which  we  are  nnacquainted ;  or  aome   was  mioccupied  before.    The  distant  blaaa 
ethereal  mediuma  of  a  peculiar  nature  may   of  a  field  of  forBe,  the  frdling  of  a  tower,  or 
be  mteipooed  between  our  eight  and  those,  the  conflagration  of  a  cottage,  may  to  soma 
distant  orbs.     With  respect  to  stars  unknown   appear  events  of  far  greater  interest  and  im- 
to  ibnner  observers  which  have  recently  be-   portance ;  but  such  events  in  the  heavens  as 
come  visible,  it  is  not  unreasonable  to  suppose  those  to  which  we  refer  may  be  connected 
that  these  are  new  stfttema  recently  launched   wiUi  scenes  as  astonidiing — though  perhaps 
frcMn  the  creating  hand  of  the  Omnipotent,  to  not  so  tremendous— as  if  the  ran  were  shorn 
divewify  his  creation  and  augment  the  glories   of  his  rays  and  turned  into  darkness,  and  this 
of  his  empire,  as  well  as  to  distribute  happi-   earth  and  all  the  planetary  globes  shattered 
nesB  among  new  orders  of  sensitive  and  intel-   to  their  centres  and  ^^rapped  in  flames;  or, 
ligent  existence.    We  ought  not  to  imagine  as  if  a  new  sun  of  superior  -magnitude  wens 
that  the  work  of  creation,  considered  as  a   to  appear  in  our  system,  and  to  illuminats 
wholey  is  yet  finidied,  or  ever  will  be  finished   our  globes  with  a  new  species  of  light  and 
during  an  indefinite  lapae  of  ages.    When  it  colours.    Objects  at  a  great  distance  firom 
is  stated  by  the  inspired  writer  of  the  book  of  the  observer  make  little  impresrion  on  the 
Genesis  that "  God  rested  from  all  his  work,"   organs  of  vision,  and  aeldom  afiect  the  mind, 
we  are  to  understand  the  expression  only  in   A  fleet  of  the  largest  ships  of  war  viewed 
reference  to  the  forn|ation  or  arrangemeni  of  from  the  top  of  a  tower  at  fifty  miles  distanee 
the  world  in  which  we  reside  into  the  form   appears  only  like  a  few  almost  undistinguish- 
ind  order  in  which  vre  now  behold  it ;  for  to   abl«  specks  on  the  verge  of  the  horizon,  while 
this  arrangement  chiefly,  if  not  solely,  the  de-   tli«  fete  of  individuals,  femilies,  communities^ 
scriptions  of  the  sacred  historian  in  the  first   and  even  empires,  may  depend  upon  the  en- 
chapter  oi  Geneos  refer.    It  is  in  perfect  u>  &>unter  in  which  they  may  be  engaged.  The 
oordaoDe  vrith  the  idea  of  a  Being  possessed  ct/nflagrataon  of  a  dty  of  ten  hundred  thoiH 
of  omnipotent  power,  boundless  goodness,  and  sands  of  inhabitants  may  appear  at  a  distance 
endleaa  duration,  that  lus  creating  energies   as  only  a  fiiint  glimpse  of  light  in  one  point 
should  never  cease  in  their  operation  througb-   of  the  horizon,  whUe  palaces,  and  temple^ 
out  all  the  periods  of  an  interminable  exist-  and  thousands  of  splendid  febrics  are  turned 
ence ;  and  the  phenomena  to  which  we  refer   into  smoking  ruins,  and  multitudes  are  thrown 
are  a  strong  presumption,  if  not  a  demonstra-   into  the  utmost  consternation,  and  perishing 
tive  evidence,  of  a  continued  series  of  crea-    in  the  flames.    The  burning  of  the  city  of 
tions.    These  new  creations  may  be.  bursting   Moscow,  as  beheld  fix>m  the  moon  when  the 
ibrth  in  the  remote  spaces  of  the  universe,  ir    daik  side  of  the  earth  was  presented  to  that 
tarious  degrees  of  splendour  and  magnify  orb,  would  appear  only  like  a  dim  lucid  speck, 
eenoe,  to  an  extent  of  which  we  have  no  oo  ^   scarcely  distinguishable  from  the  other  ports 
cqition;  and  firom  the  character  and  per*  •«-   of  the  earth's  surfece.    And  if  this  be  the  case 
tions  of  the   Divinity,  vre  have  reasor    to  in  respect  to  objects  within  such  limited  dis> 
believe  that  such  processes  vrill  be  inoess  atly   tances,  what  astonishing  scenes  may  be  the 
going  fcrwaid  tlnoughout  all  the  ag>  «  of  result  of  what  we  perceive  in  bodies  many 
eternity.  thousands  of  millions  of  nules  distant,  when 

Whatever  opinions  we  may  be  disp  4ed  to  we  behold  them  disappearing  to  our  view,  or 
ferm  as  to  the  phenomena  to  which  ^  e  have  even  when  we  perceive  th^  light  only  in- 
adverted,  they  tend  to  convey  to  thf  reflect-  creasing  or  diminishing  t  Here  imagination 
bg  mind  magnificent  views  of  the  physical  is  left  to  fill  up  the  picture  which  the  organs 
energies  of  the  Almighty,  in  arra>  ^^ing  the  of  vision  so  dimly  perceive.  We  are  to  ooo- 
difiercnt  departments  of  his  bounf'.«SB  domi-  sider  that  the  orbs  to  which  we  allude  are 
nioDs,  and  accompliahing  the  pnr|x»es  and  luminous  globes  of  immense  siae^ — that  they 
plans  of  his  moral  government,  and  they  are  doubtless  encircled  with  a  retmue  of  worlda 
nstnndly  excite  in  the  inindad«>«ire  of  fiitura  rapleiushed  with  inhabitants,r— that  what  to 
existence,  and  an  ardent  wish  u$  behold  the  us  appears  a  slight  change  of  aspect  may  to 
veil  which  now  interoepta  our  viriws  of  these  them  be  the  commencement  of  an  era  of  new 
glorious  orbs  withdrawn,  and  t«.  contemplate  glory  and  splendour^ — that  the  Almighty 
the  seene  of  divine  operation  in  all  its  splen-  rules  over  those  distant  regions  as  well  as 
dour  and  magnificence.  **  among  the  inhabitants  of  the  earth," — and 

At  first  view,  it  may  appear  «  drcumstanoe  that  all  the  changes  which  happen  among 
of  comparative  insigiiifican"4)  to  behold  a  them  are  in  unison  with  his  eternal  designs, 
■nail  star,acaRely  distingui*^ble  to  the  eye,  and  subserve  the  ends  of  his  universal  go* 
waxing  brighter,  or  growmg  dimmer,  or  vm-   vemment 

CW9> 
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CHAPTER  VIIL 
On  Douhle  Stars  and  Binary  Sjf^amm 

Iv  whitofer  pait  of  cnaikm  we  surrey  the   ft  Teiy  remote  diftance  from  wvAm,  migb 
operalicHie  of  the  Almi^ty,  we  unifonDly  happen  aecidentalfy  to  lie  neulj  in  theiwiM 
find  the  churacterietic  of  variety  impreand   line  of  viaion  as  the  laiger  oae;  aad,  on  dn 
upon  all  hiaworka.  'Thia  ia  e^ent  in  all  ground,  Dr.  Long,  in  his  *<A8tranoinj,"ibD«i 
fie  kingdoma  of  nature  connected  with  our  how  the  annual  parallaT  woi^  be  oacowRd 
gM»>  where  the  multitude  and  divenity  of   by  a  atar  appearing  angle  aft  one  time  of  Ife 
animali,  Tegetablea,  and  minerals,  cannot  but  year,  and  double  at  anothen.    It  wpfm  to 
strike  the  eye  eren  of  the  most  superficial  ob-   have  been  chiefly  with  an  object  of  thii  kiad 
aerver.    Though  the  aame  general  laws  ap-   in  view  that  Sir  William  Hencfaelooanaeiiod 
pear  to  perrade  the  material  uniTerse,  so  ftr  his  numerous  obserrations  in  this  deptrtaal 
as  our  observation  extends,  yet  these  laws  are   of  sidereal  investigation.    But,  as  wt  ire  iS' 
so  comprehensive  and  so  endlessly  modified  formed  by  his  son,  who  has  disUngnaM 
as  to  produce  an  immense  variety  of  minute  himeelf  in  an  eminent  manner  by  ainilir  ob- 
and  wondeiiul  eflects.    It  is  more  difficult  to  servations,  he  had  hardly  entered  od  tbe  met' 
trace  the  operation  of  theae  laws  in  the  re-  surements  of  the  angles  of  poaitiol^  tsd  Ifae 
mote  spaces  of  the  univene  than  in  our  tei^  distances  of  double  stars^  befera  he  wafdhotp 
natrial  aphere.    But  even  in  regions  of  crea^   ed  frran  the  original  otgect  of  hia  impay  ^ 
tion  immeasurably  distant  we  can  peroeive  phenomena  of  a  veiy  unexpected  dnndcTi 
the  agency  of  the  aame  powers  which  are  at  which  at  once  engrdsaed  his  whole  tftntioa 
woik  in  conducting  the  movements  of  our   The  circumstanoea  alluded  to  shall  be  puti* 
planetaiy  system;  and  not  only  so,  but  w«   culariy  described  in  the  aequel,  aftef  I  km 
ean  trace  theae  powers,  while  operating  with   given  a  brief  sketch  of  the  pheiuaDetti  d 
their  native  energy,  wonderiuUy  modified,  and   double  stars. 

producing  eflects  altogether  different  firom  When  a  telesoqw  of  considerriilB  povR 
those  which  we  experience  in  the  system  of  is  directed  to  certain  stars  which  appear  as* 
which  we  form  a  part,  evidently  indicating  gle  to  the  naked  eye,  another  star,  geaenllj 
that  a  variety,  analogous  to  that  which  we  much  smaller  than  that  which  appean  tells 
behold  in  the  scene  around  us,  marks  the  unassisted  eye,  is  seen  quite  adjsceot  to  il, 
operations  of  the  Creator  throughout  the  and  in  some  cases  the  interval  between  tht 
immensity  of  his  works.  This  will  more  clearly  two  atars  is  so  small  that  it  requiiee  t  my 
appear  in  the  descriptions  we  shall  now  high  degree  of  light  and  magnifying  power  to 
give  of  the  phenomena  of  double  and  multiple  be  able  to  perceive  thjat  they  are  two  SMbuA 
atais.  bodiea.    Only  a  few,  perhapa  not  eieeediDg 

The  phenomena  of  double  stars  do  not  six  or  eight,  of  these  stars  were  known  to  the 
seem  to  have  been  much  attended  to  till  Sir  astronomers  of  the  age  preceding  that  of  Ha- 
W.  Heraehel  commenced  hia  extensive  obaer-  achel ;  but  this  illustrious  astronomer,  with 
vations  on  the  sidereal  heavens.  About  a  unwearied  perseverance,  detected  nqkoithiD 
eentury  ago,  the  astronomers  of  that  period  600  double  stars,  and  presented  to  tiie  Royil 
seem  to  have  been  aware  that  **  several  stan  Society  a  list  in  which  their  situation  and  r- 
which  appear  single  to  the  bare  eye  are  by  the  lative  positions  are  distinctly  marked.  Thtae 
teltesoope  discovered  to  be  double."  Tlie  observations  of  the  elder  Heraehel  were  M- 
principal  stars  of  this  description  which  they  lowed  up  by  other  observers,  particohHj  by 
mention  are« — the  head  of  Castor,  the  first  in  Sir  J.  Hcrechel  and  Sir  James  South,  wh^ 
the  head  of  thi>  Ram,  the  atar  Gamma  in  tbe  in  the  year  1824,  aoon  after  Sir  W.  HentM 
breast  of  Virgo,  and  the  middle  one  in  the  had  ceased  from  his  laboura,  produced  actti- 
•word  of  Orion.  Conceiving  the  fixed  stars  logue  of  380  double  stars,  whose  difltopeei 
aa  bodies  precisely  of  the  same  nature,  and  and  anglea  of  position  they  had  deteioioal 
that  no  specific  or  diversified  arrangements  with  the  utmost  accuracy  and  predrion.  & 
prevailed  among  them,  they  do  not  appear  to  J.  South  afterwards  produced  a  didwet  ate* 
have  entered  upon  any  minute  surveys,  by  logue  of  480,  and  Sir  J.  Henchel  a  list  of  up- 
the  teleaoope,  of  particular  stars;  and  their  wards  of  3300  of  double  and  triple  Btan»fiaD 
idea  respecting  the  double  stars  they  had  de-  his  own  solitary  observations*  aoconqMuaied 
tecfted  was  merely  tluv— 4hat  a  small  star,  at  with  all  the  micrometrical  measiir8iDeni& 
C08O) 
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ftnite,  the  eeMmled  MtronoinBr  of  I>oii»t,  yinimw  gentfeman  has  now  been  ftllj 

hai  amnged  e^eatalogne  of  no  les  ttian  8000  ned  hy  Sir  William  Henehel    raid  othM 

doQble  atan;  aadbefoie  he  deteimined  the  aattonomen,  and  is  no  longer  a  nibject  €# 

dbanclBiiitica  of  each  of  theae,  he  eiamined  eotyectuie,  hat  an  ateertained  fact.    Thia  ie 

iboat  1S0,000    itaw    a  laborioaa   proeeai,  the  diacoveiy  to  which  I  have  alluded  above, 

which  noDO  but  an  aatronoaiical  obaenrer  can  one  of  the  moat  important  and  intereating 

duly  apfweeiate.    Mr.  Dunlop  haa  formed  a  diaooreries  which    astronomy  haa  anfbldad 

catalogoa  of  250  double  ataia  in  the  mmtiem  during  the  present  age,  and  which  opens  (o 

hemiaphera;  and  Sir  J.  Heaachel,  daring  hia  our  view  a  new  prospect  of  the  plans  and  ai^ 

late  lesidenee  at  the  Cape  of  Good  Hope*  haa  rangements  of  Infinite  Wisdom, 
added  considerably  to  their  number;  so  that       Having  made  these  preliminaxy  reoiarki,  I 

we  may  now  reckon  about  6000  of  these  in-  shall  now  proceed  to  a  more  particular  detail 

Inrosrinji  oljeots  as  having  already  been  dun  of  the  facts  which  have  been  ffy*t4ii«vfMi  ib« 

eoverad,  eren  making  aUofranoe  that  many  specting  bina^  systems. 
of  theae  objeets  are  common  to  the  liato  of       When  Sir  W.  Herschel  fint  directed  hia 

the  obaervera  now  apediled.  attention  to  this  subject,  in  order  if  poavble 

It  is  not  at  all  improbable  ^t  the  pheno*  to  determine  the  annual  paimllaz,  he  was  not 

mena  of  oome  of  the  double  stars  now  alluded  a  little  surprised  that,  instead  of  finding,  as  . 

to  may  ariaa  from  aeeideaUU  proximity ^  the  he  expected,  a  regular  annual  change  of  the 

one  star,  though  Ur  remote  and  unconnected  two  stann  by  one  alternately  shifting  its  pos^  • 

with  the  other,  lying  nearly  in  the^ame  visual  tion  with  respect  to  the  other,  which  a  para^ 

hue.    Thua,  the  star  a,  fig.  13,  might  appear  lax  would  have  produced,  he  observed  in  many 

nearly  in  oaMtact  with  the  star  6,  placed  at  an  instances  «  a  regular  progreasive  ehangt^  'm 

mmmwm  itHrir**   beyond  it,  wben  viewed  some  cases  bearing  caiefly  on  their  dislanoa. 

Marly  in  the  aama  atrug^  Une  by  the  eye  at  in  others  on  their  posttion,  and  advancing 

c^  so  aa  to  parodnoa  the  phenomena  of  a  steadily  in  one  direcrion,  so  as  clearly  to  ii^ 

p.     .^  dicate  either  a  real  motion  of  the  stars  ihem- 

'^  eelvea,  or  a  general  lectilinear  motion  of  the 

oun  and  whole  solar  system,  producing  a  pi^ 
nllax  of  a  higher  order  than  would  arise  fiom 
the  earth's  orbital  motion.*'  In  an  elabonUe 
paper  on  this  subject,  read  befora  the  Royal 
Society,  June  9,  1803,  he  considera  spedfiiv 
ally  an  the  motions  and  combinations  d  mo- 
tion that  can  possibly  be  supposed,  in  older 

dsobb  star  tttd  b»    But,  raaanming  a  priori^  to  account  for  the  phenomena,  particularly  of 

it  appwffs  in  the  higheat  degree  improbable  the  double  star  Caster,  and  satisftciorily  de- 

thit  such  ooinddenoes  should  happen  in  the  monstrates  that  nothing  but  the  idea  of  the 

CBse  of  all,  or  even  of  the  greater  part  of  the  amaller  star  revolving  around  the  larger  in  a 

dooble  stars  which  have  now  been  discovered ;  circular  or  elliptical  orbit  will  solve  the  phe> 

and  therefore  Mr.  MicheU,  ao  eariy  as  the  nomena  in  question ;  and  this  conclusion  has 

year  1783,  in  a  p^ier  inserted  in  the  '^  Philo-  been  amply  confirmed  by  all  succeeding  o^ 

sophioal  Transactions''  for  that  year,  states  it  servations.    Such  stars  therefore  must  be  ooft- 

as  hia  ipinioii  that  they  are  binaiy  systems  sidered  as  phytieaUy  connected  by  the  km 

intinoately  connected.   **  The  veiy  great  num-  of  mutual  gravitation,  so  that  they  describe 

bar  of  Stan,"  says  he,  « that  have  been  disco-  mbits  around  each  other  and  around  their 

vered  to  be  double*  treble,  dec.,  particularly  by  common  centre  of  gmvitv,  and  bear  a  relation 

Mr.  Herschel,  if  we  apply  the  doctrine  cif  to  each  other  similar  to  uut  which  the  planets 

chances,  as  I  have  done  in  my  *  Inquiry  into  bear  to  our  sun. 

the  probable  Parallax  of  the  Fixed  Stars,'       From  the  paper  of  Sir  W.  Herschel  now 

pobli^d  in  the  PhiloaophiaU  Transactions  referred  to,  I  shall  select,  as  a  specimen  of  the 

for  1767,  cannot  leave  a  doubt  with  any  one  motions  of  double  stars,  some  of  his  observtr- 

propsrly  acquainted  with  the  force  of  those  tions  of  Cagtor,  m  a  Geminorum*    It  ap- 

arguments,  that  by  for  the  greatest  part,  if  not  pears  that  Dr.  Bradley  in  the  year  1750  hid 

all  of  them,  are  systems  i^  stars  so  near  each  observed  the  position  of  the  two  stars  which 

other  as  probably  to  be  liable  to  be  affected  form  tlus  double  star,  and  communicated  it  to 

•eosibly  by  their  mutual  gravitation;  and  it  Dr.  Maskelyne,  who  made  a  memorandum  of 

istherafore  not  unlikely  that  the  periods  of  it,  of  which  the  following  is  a  copy  :—^*  DouMa 

the  revolutions  of  some  of  these  about  their  star  Castor.    No  change  of  position  of  the 

priwinals  may  aome  ^«^  or  other  be  disco-  two  stars;  the  line  joining  them  at  all  times 

vwidr  of  the  yeAv,  parallel  to  the  line  Joining  Cotter 

The  neda^tiaa  here  announced  by  this  in-  ami  Po^uJ^i^  the  heavens,  seen  by  the  naked 
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tj*."    The  D^act  of  Dr.  BnKU<7  in  gbMrr-  Let  the  kmU  ecntnl  dide  C  n^tMml  Oi 

bvdie  axict  pootiiia  of  Uum  «ui  wu,  la  bugar  lUr  CMlat.uMl  i)tlM«Mlln«B,aJ 

4«laniuDe  if  an;  dungs  bappaned  in  tliair  |gt  tike  line  £  Fitpnaattth^^ne^aBtlit 

pcaitiiia  at  ofipaaila  panodi  of  the  year,  ao  a*  too  itara  in  a  lina  wttbtbe  aUt  P«aii,(l£, 

U>  iwlkxie  an  annual  panllu.    The  aoglea  aa  obaenvd  bj  Dr.   Biadlej  ia  ITS),   h 

tt  poaitioo  obaerred  1^  aii  W.  Hacadul  are  NcnanAer,   1T7S,    dMj    i 

M  fallow;  poritkn   CH,ti       - 


TlmHor  AnilHst 

(k>  oliagmlloBi.  Pnilloa  ,  ,  -.-.,. 

Norember  I,  1768  ....  66"  Sy  gnrm  frou  ttie  aanM  panfaD^  ftcj  »d  o 
Norember  S,  1778  .  .  .  .  36  38  March,  1803,  fiwtj.«K  •od  a  half  fcgrw ; 
F(facnai7  33,  1791  .  ...  33  88  givinf  eiiaeot  b»dic«tioo  o* « legata  p»(i«» 
Daoambar  IS,  1785    ....  18    33 

Hard)  36,  1800 U      3 

D«!«nbeT  81,  ISOl  .  .  ..H  18  J.  Bacaehal,  and  Sir.  J.  8oii«h ;  and  ia  Hi( 
F<la«aT  3S,  1803  .    ...     13       1        it  was  Gnnd  about  £7^  dagROi  fen  JH  U 

March  S7,  1803 10     68        poailjeai,  and  in  1830  aboat  88°,  Mill  np- 

Uri7ingnanig.  In  I8IB,  tha  diMsa  if 
Prom  theae  obienationa  it  appean  that  the  niall  itar  bmo  Caator  waa  £<■  Bccali 
from  (he  year  176B,  when  Di.  Bcadlej  ob-  and  ■  half;  and  in  1830  it  waa  ttUe  ata 
awed  the  pontaoDa  of  (be  two  itira,  to  the  than  four  aecooda  and  ■  haU  AUgi^  ft 
jaar  IS03,therahaibeeneportioDoran  oitit  W.HeTadMl,aaabai*e  *lated,e<o)MBndAi 
deaeribed  by  the  amaller  ilar  anxmd  the  period  of  lerolutian  lo  be  Aa^Wjn^ 
greater  eqnal  to  f(»t;.five  degreH  and  thirty-  yet  later  aatronometa,  fitm  a  eeaipna  d 
mne  muuleai  ami  from  the  time  that  Her-  all  the  ufaaerraliaDa  reoantty  nad^  m  i» 
adiel  commenced  hi*  obaemtioaa  in  1778  till  poaed  lo  eoudude  that  ila  pffiod  » Irili  a« 
1803,  an  arch  of    twenty^bar  d<«iece  and    than  360  yean. 

thiiQr-aix  ninulea  had  been  paaeed  over.  More  than  Sfty  inatancca  of  duufa  b  &• 
Hence  ^  W.  Hencbal  coDcliide»— "  The  aogfaia  of  podtion  of  douUe  Manim  * 
Hate  irf  a  periodical  nralutioii  may  now  be  aerred  by  Sir  W.  Henchel,  beadi*  lk« 
ca^Uated  from  the  aidi  46°  SV,  which  haa  which  haTc  been  man  recently  olaervd  1; 
haendeacribedniiSyeanaiMlUSdv*.  The  hia  aon  and  other  BriTooomeni  mort  tfrtii 
Mgnburitycf  the  atotiongirea  HI  great  reaaon  indkale  motiimairiiicfa  are  (egtdariypng''' 
III  conduda  that  the  ortdt  in  which  the  email  nw  ,  bnta  cooaiderabla  ngmbcrlifyw^ 
alar  movea  about  Caator,  or  nthor  the  oitiita  el^iae  before  their  peiiodi  can  be  detauM" 
in  which  Ihej  both  more  round  their  common  wilh  aiiy  degree  of  aecoracy.  'n*M«ni| 
oenlre  of  gtarity,  are  neaity  drcolai  and  at  double  itara  are  oooadered  ai  ikuiM^i*" 
■ighl  anglea  to  the  hne  in  whiih  we  aae  them,  inatancea  of  circular  pcogifiw  ^^"''Z 
If  thk  ritould  be  naariy  Ime,  it  followa  that  y  VirKinia,{  Ura«Hajoria,70  0Fiiinda,(ia' 
thtlimtt^  a  wkoUapparttUremhtumi^  «  CcraM,  |  Bootia,  q  CMMcpeie,  v  1«M 
Ot  fflutf Jto- rauni  CatbrmU  bt  lOoul   ^Haetili»,SCjgiu,tiBoa6a,i4aDd>*i^ 

—  ■       laaot   X   Ophhwhi,  ,.  Draoonia,  .  Boofc  J^ 

"by  AqnariL  The  periodic  timeairfaMiea""' 
have  been  delnnuned  to  a  naai  ipF>^ 
tioa.  One  of  the  atara  of  Omma  VnjW 
fa  reckoned  to  rerolve  about  &«  <*"""* 
apace  of  689  year*;  the  maU  ttu  "^^ 
Leonid  in  1300  yean;  the  alar  o««*J 
with£;i»iinB(wtia,inl600yean;ll»'""  . 
Cjpii.  in  *62  year* ;  Ihatrf  S^»«C*" 
in  387  year*;  that  of  70  Ophiudu,"*^ 
tained  by  ProSMor  Encke,  in  80 y««»;  »r 
of  ;ti  Uran,  in  68  yeara ;  that  of  a(«  (»* 
in66yeara;  and  that  ef  £Ai  C<««»'>*' 

A  whde  revolution  of  aome <'*"*S 
ha*  been  nearly  complelod  ance  "'"SJT^ 
began  to  be  made  on  euch  objeiM.  ^™  r" 
tioo  of  the  email  star  of  Xi  Utie  '^f^.Tj 
faacsd  about  the  yeu  1781;  ™.'*'L|.j, 


Awara 
uriwilh 


ORBITS  OF  DOUBLE  STTARS.  gg 


iiif  in  •  encla ;  and  abool  diis  time,  or  tfie  Ifaflin  no  otherwise  &an  as  a  angle  star  aome- 
b^inning  of  1640,  it  baa  probably  finiahfid  what  elongated.  According  to  Sir  J.  Her- 
ito  orbital  roTolution.  The  atar  Eia  Corone,  achel'a  eomjiatationa,  the  small  star  mitft  have 
whose  period  is  fiirty-tfaree  yean,  haa  not  only  arriTed  at  its  perihelimi  on  Uie  1 6th  of  August, 
aoeomplifllied  a  complete  ieYolation,but  is  so-  1834.  He  also  detejrmined  the  mctinaiion 
tually  oodsiderably  advanced  in  ita  second  of  the  orbit  to  the  vitual  ray  to  be  22^  66^, 
period.  Sir  J.  Herschel,  during  his  late  w^  and  the  angle  of  pontwn  of  the  perihelion 
joum  at  the  Cape  of  Good  Hope,  is  said  to  projected  on  the  beavena,  36''  S4^  The  small 
have  discovered  in  the  southern  skies,  fainaiy  star  of  Eta  Corona  reached  its  perihelion  in 
fltars,  whose  periods  oi  revolution  are  even  1835 ;  and  it  is  calculated  that  the  ^evolving 
shorter  than  those  now  stated,  their  change  star  of  Castor  vriU  reach  the  same  point  dot 
of  position  having  been  quite  perceptible  dur-  ing  the  year  1655. 

ing  the  three  or  four  yean  of  his  residence  in  From  the  observations  that  have  been  made 
that  quarter.  Sir  W.  HerM^hel,  in  the  paper  on  binaiy  stars,  it  now  ^>pean  demonstrable 
to  which  I  have  abeady  niened,  states  obsier-  that  the  hiw  of  gravitatbn  extends  its  in- 
vationa  which  furnish  us  with  a  phenomenon  fluence  to  the  stany  regions ;  that  the  same 
which  ia  new  in  astronomy — namely,  the  oc-  laws  of  motion  which  direct  the  planets  in 
euUaiion  of  one  etar  by  another.  WitlTa  their  courses,  and  connect  them  with  the  sun 
power  of  460,  in  July,  1782,  the  stan  of  jSeta  as  their  centre,  likewise  operate  in  these  hi  . 
Herculis  were  then  half  the  diameter  of  the  nary  systems  in  carrying  one  star  around  the 
■nail  atar  asunder ;  in  1705,  he  found  it  difli-  centre  oi  gravity  of  another.  It  hiM  often 
cult  to  perceive  the  amall  star  with  the  aame  been  surmised  that  gravitation  is  a  power 
power  ;  in  1802,  the  small  star  could  no  which  is  universal  in  its  influence  ;  and  heia 
longer  be  perceived,  but  the  apparent  disc  of  we  have  a  proof  that  it  extends  not  only  be* 
the  large  star  seemed  to  be  a  tittle  lengthened  yond  the  range  of  the  planetary  system  and 
one  way.  With  his  ten  feet  telescope,  and  a  the  oibits  of  the  most  eccentric  comets,  not 
power  of  600,  he  found  it  to  have  the  appear^  only  to  stars  reckoned  the  nearest  to  our 
anoe  of  a  wedge-formed  star.  On  the  1 1th  globe,  but  to  those  of  the  third,  fourth,  and 
of  April,  1803,  he  examined  the  apparent  even  tenth  magnitudes,  which  may  be  sup- 
disc  with  a  power  of  2140,  and  found  it,  as  posed  many  hundreds  of  billions  of  miles  fur> 
before,  a  little  distorted,  but  there  could  not  ther  distant ;  thus  rendering  it  highly  proba- 
be  more  than  about  three-fourtha  of  the  ap-  ble  that  it  is  a  fundamental  law  of  matter,  and 
parent  diameter  of  the  small  star  wanting  to  extends  its  energies  throughout  the  amplitudes 
a  complete  oocultation.  <«Most  probably,''  of  creation,  combining  in  one  vast  system  all 
be  observes,  **  the  path  of  the  motion  is  not  the  operations  of  the  Etemal. 
quite  central ;  if  so,  the  disc  will  remain  a  The  orbits  in  which  the  one  star  moves 
little  dirtorted  during  the  whole  time  of  the  around  the  other  are  found  to  be  elliptieai, 
conjunction.''  This  phenomenon  evidently  which  is  the  same  kind  of  curve  in  which  the 
demottstmtes  the  foet  of  circular  orbital  mo-  earth  and  the  other  planets  move  round  the 
tioQ,  peiformed  in  a  plane  nearly  parallel  to  sun,  in  which  the  satellites  of  Jupiter,  Saturn, 
our  liiie  of  visioo.  ^d  Uranus  perform  their  revolutions  round 

The  star  Gcanma  Viiginis  has  presented  their  reflective  primaries — another  proof  that 
phenomena  nearly  similar  to  that  of  Zeta  the  same  general  law  operates  ui  both  cases. 
Herculis.    This  star  la  remarkable  both  for   Some  of  these  orbital  motions  are  retrognuie 
the  length  of  ita  period,  the  rapid  increase  of    and  othen  are  direct,  or  in  the  same  direction 
the  angular  motion  of  the  two  stan  of  which   as  the  motions  of  the  planets  of  our  system, 
it^  is  composed,  and  particulariy  the  great   In  some  cases  it  happens  that  the  edge  of  the 
diminution  of  their  apparent  distance.     It   orlxt  of  the  revolving  star  is  presented  to  the 
has  been  known  as  a  double  star  for  at  least   earth,  or  in  a  line  nearly  parallel  to  that  of 
120  years.    The  two  stan  of  which  it  is  com-   our  vision,  as  is  found  in  the  star  jt  Serpen- 
posed,  and  which  are  nearly  equal,  were  so   tarii;  in  which  case  the  star  appears  to  move 
fv  apart  about  the  middle  of  the  last  century   in  a  straight  line,  and  to  oscillate  on  each 
that  they  were  marked  m  Mayer's  catalogue   side  of  the  larger  star  around  which  it  revolves, 
as  two  distinct  stan,  so  that  any  moderate^   in  a  manner  similiar  to  that  of  the  satellites 
good  telescope  wonid  have  shown  their  scpa-   of  Jupiter,  which  appear  to  pass  from  the 
ntion,  being  at  that  period  about  seven  se-   one  side  to  the  other  ./  tne  planet  in  nearly 
conds  distant  from  each  other.  Smce  that  time   straight  lines,  because  tne  plane  of  their  orbits 
t*wy  have  been  constantly  approaching,  and  in   is  nearly  in  a  line  with  our  eye.    At  the  time 
1633 were  scareely  more  than  a  single  second   when  Sir  W.  Herschel  first  observed  this  bi 
Muder;  so  that  a  common  telescope  was   nary  system,  the   two  stars  were   (Iii«tinct^ 
•MUl&dent  to  show  their  separation,  and  even    separate,  but  at  present  the  small  star  is  so 
of  veiy  superior  power  could  show   completely  projected  on  the  other  that  even 
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tMruTs,  nilh  hit  powerful  teleicape,  cannot 
now  peraciTe  the  leut  nparetion  between  the 
two  bmliei — ■  (act  nhicb  ETidenlly  demon- 
■trulei  that  to  our  eje  the  one  paafLng  acnnt 
the  (luK  of  the  other,  uid  thit  b  number  of 
yean  bence  it  will  appear  on  the  other  ode 
of  tho  larj^r  star.  On  the  other  hand,  the 
two  ituf  of  Zeta  Ononii  an  now  separated 
by  a  amall  iiLtsrval,  although  they  appeared  aa 
one  liar  in  the  time  of  Sit  W.  Herachcl ;  all 
which  phenomeu  demonilnCe  a  [nation  in 
*  circular  or  eUiptical  orbit,  the  plane  of  which 
Uea  oblique  to  our  eye ;  and  it  haa  been  calcu- 
lated, from  tba  apparent  motiont  of  tfaeae 
bodiea,  that  the  ellipaea  in  which  they  tDore 
an  in  general  more  elongated  than  the  oibita 
of  theiolarpbuiclf.  On  the  whole,  to  uaethe 
worda  of  Ai  Jobn  Barachel,  "  we  hsTe  the 
.  aame  erideoee  of  dieir  rotationa  about  each 
other  that  we  hsTe  of  tboae  of  Uranua  and 
Gatum  about  llie  aon ;  and  the  corrtapandeiice 
between  their  calculated  and  obaerred  place* 
in  luch  leiy  elongated  ellipaei  muat  be  ad- 
mitted to  can;  with  it  pnxrf'  of  the  preTalence 
of  the  Newtonian  law  of  gtaxi^  in  their  aya- 
tam^  of  the  vety  (atne  nature  and  cogent^  aa 
that  of  the  calculated  and  obaerved  placea  of 
comets  round  the  central  body  of  our  own." 

Having  stated  the  above  general  ^cta  r^ 
ipoFling  binary  atara,  I  ihall  now  preaent 
to  the  reader  ■  few  tcleacopic  viewi  <rf'  theae 

Fig.  IB  repreaentaateteacopicTiaw  of  £j>- 
liiin  Bootia,  with  a  ioagaif|Fing  power  of 
about  300  timei.  Thi)  ii  reckoned  a  very 
boantifiil  double  ilai  an  account  of  the  diffe- 
rent colnura  of  the  atar*  of  which  it  ia  com- 
posed,  and  hai  an  appeaianoe  aomewhat  nini- 
lar  to  a  planet  and  it*  nlellite,  both  (hiiung 
with  innate  but  diOeientlj  coloured  light. 
Tlie  amall  atar  ia  of  a  bluish  colour,  and  ■■ 
•ejiaiBted  from  the  other  bj  a  ipBce  equal  to 
the  diameter  of  the  larger  itar,  and  ita  appa* 
tent  aiie  ia  one-third  of  the  other.  It  is  aome- 
timea  called  Mirat,  and  it  ia  aituated  about 
leu  degreea  north-eoit  of  Arctunu.  The 
largB  Blar  haa  a  rrdduh  tinge. 

Fig,  16  ia  a  Hercv- 
lis;  Uie  email  itar  ii 
of  a  bluiili  colour,  aep- 
arale  &>m  the  other 
two  diamelers  of  the 
large  Uai ;  the  blue 
■tar  is  one-third  the 
aize  of  the  other.  Itia 
aituBled  in  the  bead  of 
Herculea,  about  thirty 
degree!  >oulh-wett  from 
the  bright  itar  a  Lyne, 
and  lix  degreea  nortb- 
from  Rai  AIhag^"i  a  atar  of  nearly  tha 
magnitude.     It  cornea  to  the  mcridiaii 


abont  the  Buddie  of  July,  M  nine  o'etuA  k 
the  evening,  at  an  elevation  of  about  fifty-Mr* 
degrees.  Thia  atar  ia  alao  diatingtadid  by 
the  name  Sat  AkrtM,  and  may  be  «B 
marked  in  Hate  II.,  which  emtaim  ■  mp 
of  itara  which  an  seen  near  the  iiKiidi« 
about  the  beginning  of  September. 

Fig-  17  ia  a  vimr  of  y  AndromrfB:  0* 
airlBll  atar  ia  of  a  Gne  gmeniab-bhM  coloiir, 
aepanta  fiom  the  large  rtar  about  nine  Koaid^ 
or  four  diameters  of  that  atar;  the  lujcfmr 
ia  of  a  reddidl  while.  It  ia  Nloaled  is  Oa 
left  fint  of  Andromeda,  and  u  dislingtiiAid 
by  Ihe  name  Alnuaek.  &  is  a  atar  of  itc 
aecond  magnitude,  about  ferty-two  degrea  i 
north '  "     - 


n  the  tenilh.    It  ii 


twenty-eigfat  dagnea,  aiul  ia  abeot  two? 
degrees  south-eaat  of  Denib,  the  gnK^ 
star  of  this  conMellatioii. 

Fig.  10  represenu  Zda  Aquaiii.  Tt« 
two  ataia  are  nearly  eqoal  in  q<|]ano<  ■■C' 
tude,  and  nu  diameter  and  a  half  ttf*"^ 
from  each  other;  both  atan  are  of  s  wbiliA 
cidour.  It  ia  in  the  middle  iJ  thrn  i^ 
stars,  which  together  tbrm  a  figure  n^BiHo! 
the  letter  Y.  Its  li^t  aacennon  is  t2'»> 
and  ita  aoulh  declination  about  two  if^ 
It  is  a  star  of  about  the  third  nagniluiiMV 
comes  to  the  meiifan  at  nine  o'ciixl  i'  "" 
evening  about  the  middle  ai  Odober. 

Fig  20  re[aeaents  the  PaU^tm-  1^">' 
eompanying  alar  is  a  very  bmt  pant,  iml  i* 
quires  an  accurate  teleacope  irith  coooilHUf 
paw«T  to  diatinguiih  iL  The  larp  "■'J' 
white,  and  Ihe  amall  star  aomewhat  of  •  ""* 
dy  appearance,  and  is  distant  from  tba  v^ 
Ida,  01  abont  three  or  tsiot 


rig.  SI  is  4.  i" 

ble  star  CoMa-  '°* 
anjlet  star  i«B^ 
half  Ihe  iat^  ™ 
larger,  and  l«7  *" 
diatant  sboal  finw- 
Onda,ortwodiW^ 
of  the  piiK^  *"■ 
They  •»,  W^Jjj 

whitish  COlMT'     "* 

BlaationBisjt*'*" 


VIEWS  OF  DOUBLE  8TARS. 


«1 


Mphle  I.  Castor  and  PoUhx  lie  to  tt&e 
Bocdi-wefll  of  Orion,  at  a  oonsiderable  di»* 
tmoe  from  it.  They  are  very  eoDflpieoooi, 
tie  wfthia  fi^«  degrees  of  each  other,  and 
rin  to  a  Teiy  high  ekvation  when  peaeing  the 
BMridiaB,  and  may  he  seen  throughout  the 
whole  winter  and  spring  months.  Cagtor  is 
Ihe  more  elevated  of  the  two. 

Fig.  23  represents  Rtgel,  a  splendid  star 
io  the  left  ftwi  of  Orion.  The  small  star  is  a 
nsfe  point,  and  Teiy  diflknlt  to  be  distin* 
gimshed,  and  is  dnee  or  fiyor  diameters  of  the 
iaige  star  from  it.  The  laige  star  is  white^ 
the  small  oos  of  a  reddish  hoe. 

•  shows  the 
^  doable  star 
Castor,  with 
a  magnifying 
power  of  900. 
It  likewise 
shows  the  an- 
gular position 
of  the  small 
S' star  at  the 
7  present  time 
r  in  respect  to 
PoRuXy  (fig  94,)  by  which  it  appears  that  it 
is  pearly  aft  a  right  angle  to  a  line  joining 
Castor  and  Poiha,  whereas  in  the  time  of 
Dr.  Bradley  it  was  jMir(i&/with  a  line  joinmg 
these  two  Stan. 

Fig.  25, 36, 
27,  and  28, 
exhibit  views 
of  the  double 
star  Epnion 
Bootis,  with 
r.four  magni* 
fying  powers. 
Fig.  25  is  its 
appearance 

with"  a  power 

tf  227;  fig.  26,  with  a  power  of  460;  fig. 
S7,  with  a  power  of  900;  and  fig.  28,  with  a 
power  of  1100. 

Fig.  29, 30, 
and  31,  repre« 
sent  telescopic 
views  of  the 
I*  triple  star  in 
I  the  left  fore- 
foot of  the 
constellation 
Monocerasj  or 
the  Unicom, 
which  forms  a 

very  beautiful 

object  in  this  class  of  stars.  This  star  ap- 
pmed  at  first  douUe,  bat  with  some  atten- 
tion, oae  of  the  two  is  discovered  to  be  also 
teble;  the  fint  of  them  is  the  largest.  The 
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ooloar  of  these  stars  is  white.  With  a  small 
power  they  appear  as  in  fig.  29 ;  with  a  power 
of  820,  as  in  fig.  30 ;  and  witfi  a  power  of 
450,  as  in  fig.  31.  There  is  a  beautiful  object 
t!^  this  description,  but  somewhat  different  in 
i3b»  configuration  of  the  three  stars  of  which 
it  is  composed,  to  be  seen  in  the  tail  of  the 
Great  Bear;  it  is  the  star  Zeia  Urse,  called 
also  Mizar,  and  is  the  middle  star  in  the  taiL 
Such  are  a  few  specimens  of  the  telescopie 
appearances  of  this  class  of  celestia]  objects. 
Some  of  these  oljects,  in  order  to  be  distinct* 
ly  seen,  require  telescopes  of  considerable 
magnifying  power.  All  the  objects,  however, 
referred  to  above  may  be  seen  with  a  good 
three  feet  and  a  half  achromatic  telescope, 
whose  object  glass  is  two  inches  and  three 
quarters  aperture.  The  double  star  Castor 
may  be  seen  with  powers  of  80, 140,  and  180. 
I  have  frequently  distinguished  the  separation 
of  the  two  Stan  with  a  terrestrial  power  6f  only 
45 ;  but  tfie  higher  powers  of  course  are  much 
preferable.  In  order  to  perceive  the  very  small 
star  or  point  of  light  adjacent  to  the  p<ie-star, 
a  power  of  140  at  least  is  lequinte  with  such 
a  telescope;  but  it  is  more  distinctly  seen  widi 
a  power  of  190  or  200.  It  is  considered  as 
a  feir  test  of  the  goodness  of  a  telescope  of 
this  description  when  this  minute  object  is  per* 
oeptible  with  such  powers.  The  smaU  star 
connected  mth  EpsUon  Bootis  is  likewise  an 
object  which  requires  a  considerable  degree 
of  magnifying  power  and  distinctness  to  pei^ 
ceive  the  separation  of  the  two  stars ;  and  it 
is  more  difficult  to  perceive  the  small  star  ad* 
jacent  to  JUgel  than  any  of  these  objects 


In  the  phenomena  I  have  now  described, 
we  have  a  new  and  interesting  scene  pre- 
sented before  u«,  which  leads  the  mind  into 
a  train  of  thought  very  different  from  what 
could  have  been  oomeiTed  by  astronomers  of 
a  former  age.  To  some  minds,  not  accustomed 
to  deep  refiection,  it  may  appear  a  very  trivial 
feet  to  behold  a  smaU  and  scarcely  distinguish* 
able  point  of  light  immediately  adjacent  to  a 
larger  star,  and  to  be  informed  that  this  lucid 
point  revolves  around  its  larger  attendant; 
but  this  phenomenon,  minute  and  trivial  as  it 
may  at  first  sight  appear,  proclaims  the  as- 
tonishing feet,  that  suKs  asvoLVK  AaouNu 

SUKS,  AKD  ST8TBMS  ABOUWD  8TSTEMS.   ThJS 

is  a  comparatively  new  idea,  derived  from  our 
late  sidereal  investigationH,  and  forms  one  of 
the  most  sublime  conceptions  which  the  mo- 
dem discoveries  of  astronomy  have  imparted* 
It  undoubtedly  conveys  a  very  sublime  idei^ 
to  contemplate  such  a  globe  as  the  planet  Jo* 
piter— a  body  thirteen  hundred  times  larger 
%h»n  the  earth — ^revolving  around  the  sun*  at 
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flS  SIDEBEAL  HEAVB1I& 

IliB  nto  of  twentf HUM  duNHUid  nilw  enmj  te  cme-himdndi  put  of  wlnt  ii  ndmi 

koor;  and  the  pUuMA  Sfttum,  with  its  ringt  the  diitaiioe  (naiatly,  twenty  bil&oni)  of  dii 

andmooiiireTolviiigiDaniDilAriiiiimerioond  neamt  star.    On  tide  mppoaitioiif  the  d» 

tfaia  central  ori>  in  an  orlnt  of  five  thoumnd,  tanoe  of  the  lerolTing  atar  fiom  iti  priouj 

ax  hundred  and  ninety  miUioiM  of  milea  in  would  be  800,000,000,000,  or  two  htmdnd 

dicamierance.    Bnt  how  nrach  more  auguat  thouaand  milhona  of  milea.    The  dnanSBh 

and  orerpowering  the  ooncepfion  of  a  aun  enoe  of  its  orbit  would  thereforB  be  1,356,- 

vevolving  around  another  sun— of  a  sun  en*  640,000,000  of  milea.    The  maU  titr  of  { 

circled  with  a  retinuB  of  huge  planetary  bodies,  Uiae  completea  its  revolution  in  fiilj'cisht 

all  in  rapid  motion,  roTolving  round  a  distant  years,  and  consequently,  if  at  the  diiliDa 

sun,  over  a  ciicumferenoe  a  hundred  times  larger  now  supposed  fiom  its  primary,  moit  more  it 

than  what  has  been  now  stated,  and  with  a  tiie  rate  of  two  millions  fcur  faiindied  ind 

velocity  periiaps  a  hundred  times  greater  than  seventy-one  thousand  miles  every  hour,  frhidi 

that  of  either  Jupiter  or  Saturn,  uid  carrying  is  eighty-five  times  Uie  irelodty  of  the  phnct 

all  its  planets,   satellites,  comets,  or  odier  Jupiter,  and  more  than  twenty-three  timei  tlw 

globes  along  vrith  it  in  its  swift  career!   Such  velocity  of  Mercury  in  its  orbit,  wbidb  v  da 

a  sun,  too,  mmj  as  lar  exceed  these  planetain  swiftest  moving  planet  in  our  system,   lliii 

■ae  as  our  sun  tranaoends  in  magnitude  either  motion  would  be  still  more  swift  iif  the  cm 

tlus  earth  or  the  planet  Venua,  the  bulk  of  of  some  of  the  other  stars  to  i^iich  we  hm 

any  one  of  which  acaroely  amounts  to  the  alluded.    The  snnll  star  of  6  Eridam,  • 

thirteen-hundied-thousandtfk  part  of  the  aolar  deteimined  by  Mr.  Dunlop,  revolves  umnd 

<nb  which  enlightens  our  day.    The  further  the  larger  at  the  rate  of  somewhat  more  tbn 

we  advance  in  our  explorations  of  the  distant  ten  and  a  half  degrees  per  annum,  and  eop»- 

legiona  of  space,  and  the  mora  minute  and  quently  aocomplkhea  a  revolution  in  littb 

qiecifie  our  investigations  aie,  the  more  august  more  tiian  thirty  yeara.    Its  motion,  tbes,  it 

and  astoniihing  are  the  scenes  which  open  to  the  distance  supposed,  would  be  equal  to^ 

our  view,  and  the  mora  elevated  do  our  concejH  millions  seven  hundred  thouaand  niki  m 

tkma  beoome  of  the  grandeur  of  that  Almighty  hour,  which  is  163  times  the  velod^  «f  I** 

Being  who  **  marshalled  all  the  atarry  hosts,**  piter,  and  about  ibrty^bur  times  that  of  Mo^ 

and  c^themuAio/ftcify  and  iNiriefy  of  arrange  cuiy.    Even  the  small  star  of  >LeoDii.whiA 

menta  he  has  mtroduced  into  his  vast  crea*  takes  ISOO  years  to  aocompliah  is  rerohrtua* 

tion.    And  this  consideration  ought  to  serve  would,  on  the  same  suppositioD,  mon  it  tin 

as  aa  argument  to  every  rational  being,  both  rate  of  119,000  milea  an  hour,  which  a* 

In  a  scientific  and  a  religious  point  of  view,  greater  velocity  tlian  that  of  the  fviAetf 

to  stimulate  him  to  a  study  of  the  operatbns  planota  of  our  system.    These  §n  ubomm 

of  the  Most  High,  who  is  *<  wonderful  in  Telodties,  especially  when  we  oonaikr  the 

counsel  and  excellent  in  working,"  and  vTfaose  enormous  sixe  of  the  bodies  thoa  impelled ;  fif 

works  in  every  part  of  his  dominions  adum-  the  least  of  these  suns  may  be  couademi  m 

bratethe  glory  of  his  perfections,  and  proclaim  ten  nUiliotu  of  times  larger  than  the  phoitft 

the  depths  of  hie  wisdom  and  the  greatness  of  Mercury,  yet  moving  with  a  velodtf  loiw 

his  power.  superior.  ^ 

In  order  to  fenn  a  comprehensive  concep-       What,  then,  would  be  the  velodtiei  of  iov 

tion  and  a  proper  estimate  of  such  binaiy  bodies  vfere  we  to  suppose  themsaftrdta^ 

2 stems,  we  have  to  consider,  in  the  first  place,  fit>m  each  other  as  we  are  ficm  the  nein^ 

B  distances  of  the  stars  or  iutu  from  each  star!    In  the  case  of  Xi  UrsB,  the  velod^ 

other.    Theae  distances,  in  the  mean  time,  would  be  two  hundred  and  feitf-«^DDd- 

eannot  be  accurately  ascertained  till  something  lions,  one  hundred  and  sixty  ^^'""'^  T^ 

more  definite  be  determined  respecting  the  every  hour,  and  four  miUiona,  ooe  huiwied 

parallaxes  of  these  bodies.    Some  have  sup-  and  fifty  thousand  eveiy  minute ;  and  lo  w 

poeed  that  the  distance  between  some  of  these  case  of  6  Eridani,  the  velocity  would  he  477,* 

binary  stars  may  be  as  great  as  the  distance  800,000  miles  an  hour,  and  133,735 ma'^ 


tained,  that  these  bodies  are  intimately  con-   impossible,  but  it  is  highly  improhahle 


nected  by  the  law  of  gravitation.    Their  dis-  such  rapid  motions    actually  ^^j^^Jf^ 

tance,  however,  must  be  veiy  great,  notwith-  bodies  of  such  astonishing  ^^^'^^\^iij^ 

standing  their  apparent  nearness    to    each  therefore  we  must  suppose  that  ^J^ 

other,  as  a  few  seconds  of  interval,  at  the  dis-  stars  are  within  a  moderate  diitanoe  ot 

tance  of  the  nearest  star,  must  comprise  an  other.    Still,  that  distance  maA  he  ^'T^ 

immense  space.    I  shall  suppose  this  distance  siderable,  and  it  is  not  unhkeljr  myjV 

in  the  case  of  some  of  these  bodies  to  be  only  great  as  I  have  suppoeed,  snd  ifao.iti*^*'"" 
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FLAN1ST8  CONIfECTBD  WITH  BINARY  SYSTEMa  OS 

to ov  n0w  BiolioM  mare  npid  and  nbliae  tkm;  anoCher,  629  yean;  nxA  anoUier,  453 ; 

than  uij  which  are  known  to  eziat  within  the  while  wreral  othan  finioh  their  drcaita  in  the 

imiU  of  oar  planetaiy  ^atem.  oomparatiTely  short  periods  of  65,  43,  and 

la  the  next  pboe,  we  mast*  consider  the  even  30  years.    Wh^her  these  diyersities  in 

lyiton  of  planets  connected  wiUi  the  binaiy  the  periods  of  reTolution  be  owing  to  the  dif> 

stais.    These  stars  are  evidently  suns  or  setf-  ferent  magnitudes  of  the  respective  bodiei^ 

Juminoiis  bodies,  otherwise  their  light  would  their  distances  from  each  other,  the  amplitudss 

never  reach  our  distant  sphere.    But  we  can  of  the  orbits  in  which  they  move,  or  the  com- 

never  admit  that  suns  were  created  merely  to  parative  velocities  with  w^ich  they  are  carried 

diffiue  a  uaeleas  splecdoar  over  the  waste  forward  in  their  career,  we  have  as  yet  been 

^Mcesof  infinity,  where  there  are  no  sentient  unable  to  determine;  and  a  longp-continned 

beings  with  visual  organs  to  be  cheered  with  series  of  the  most  delicate  and  minute  inve» 

their  ladianoe.    In  this  case  they  might  be  tigation  is  still  requisite  before  such  points 

Slid  to  be  created  in  vain.    Hence  we  must  can  be  ascertained  with  any  degree  of  proci* 

necessarily  conclude  that    these    suns    are  sion.    But  such  striking  diflerenoes  in  their 

attended  with  a  retinue  of  planetary  bodies,  periodic  revolutions  evidently  indicate  that  the 

iriiich  revolve  around  them  as  the  centres  of  characteristic  o(  variety  is  impressed  npon  all 

light  and  attractive  influence,  and  we  can  the  arrangements  connected  with  those  distant 

acarcelyoonceiveamoresuhlime  and  astonish-  systems;  which  leads  us  to  conclude  that 

ing  ob|ect  than  that  of  magnificent  suns  re-  there  is  no  system  of  suns  or'worlds  in  the 

▼olving  around  still  more  magnificent  and  lu-  universe  exactly  resemhling  another,  although 

minous  centres,  and  conveying  along  with  they  may  be  all  subject  to  the  operation  of 

them  in  their  swift  career  a  numerous  train  the    same    general  and  fimdamental  laws. 

of  mighty  woirids,  all  in  regular  and  n^Nd  From  such  circumstances  we  are  likewise  led 

motion  around  their  respective  oibs.    In  such  to  infer  that  among  bodies  in  the  more  die* 

sublime  sidereal  arrangements  we  behold  a  tant  regions  of  creation  there  may  be  motions 

combination  of  motions  and  efiects  of  gravita-  and  arrangements  altogether  diflferent  firom 

tion  which  are  not  to  be  traced  throughout  any  thing  we  yet  know,  which  produce  scenes 

any  part  of  the  system  to  which  we  belong,  of  beauty,  sublimity,  and  grandeur,  fiur  sui^ 

For  while  the  planets  which  perform  their  passing  what  the  mind  of  man  can  yet  con* 

revolutions  around  the  revolving  sun,  are  ceive. 

aflected  by  the  power  of  attraction  firom  that       In  regard  to  the  number  of  such  binary 

body,  with  which  they  are  more  immediately  systems,  no  precise  estimate  has  yet  been 

oonniected,  they  must  likewise  be  attracted  by  made.    We  have,  however,  every  reason  to 

the   larger  central  sun,  and  their  maliooB  believe  that  their  number  is  very  great.    I 

•oraetimes  retarded,  sometimes  accelerated,  have  abeady  stated  that  about  6000  douUa 

and  variously  modified,  by  its  powerfiil  influ-  stars  have  been  detected  by  M.  Struve,  the 

enoe,«  which  combined  influences  must  pro-  two  Herschels,  Mr.  Dunlop,  and  Sir  James 

duoe  a  diversity  of  phenomena  and  effects  South.    On  the  doctrine  of  chances,  it  is  in 

unknown  in  the  system  of  our  sun.    For  the  the  highest  degree  improbaUe  that  the  greater 

lake  of  some  readen,  not  accustomed  to  such  part,  or  even  any  considerable  number  of 

views  and  contemi^ations,  I  have  given  a  rude  these  bodies,  appear  double  by  their  accidental 

ikeich  of  a  binaiy  system  in  fig.  32,  in  which  proximity,  or  being  so  placed  one  behind 

the  central  circles  represent  the  larger  sun  another  as  to  be  neariy  in  the  same  line  of 

with  its  attendant  planets,  and  the  other  cir-  vision.     We  may  therefore  oondude  that  at 

des  the  revolving  sun  and  its  planets,  in  four  least  4000  of  these  stars  are  binary  systems 

di&Trnt  positions.  connected  by  the  law  of  nratuai  gravitation. 

Again,  in  oontemplattng  these  binary  sys-  Between  forty  and  fifty  of  these  bodies  have 

terns,  we  perceive  a  great  diversity  in  the  been  ascertained  beyond  doubt  to  form  re* 

periods  of  their  revolutions.    The  period  of  volving  systems,  and  time  must  be  allowed 

revolution  of  the  small  star  of  •  Bootes  is  cal-  for  fiirther  investigations.    It  is  but  lately 

culated  to  be  not  less  than  1600  years.     An  that  the  attention  of  astronomers  has  been 

inhabitant  of  that  system  would  be  consider-  directed  to  such  observations;  and   on  ao- 

ed  by  us  an  old  residenter  were  he  to  survive  count  of  the  very  minute  distances  of  the 

the  period  of  a  year,  or  a  single  revolution,  revolving  stan  firom  each  other,  and  the  slight 

But  in  such  systems  it  is  not  likely  that  the  variation  of  the  angle  of  position  which  can 

IqMe  of  duraiti<m  is  marked  by  so  short  pe-  be  traced  for  a  series  of  years,  an  age  or  two 

riods  as  in  our  own  sublunaiy  abode,  nor  is  is  requisite  in  order  to  determine  vrith  preci* 

It  probable  that  disease  and  death  cut  short  sion  the  degree  or  progress  of  their  revolo- 

the  existence  of  ita  inhabitants,  as  in  the  tionary  movements.    Some  of  their  orbits, 

wurld  tn  which  we  dwelt     Another  of  these  too,  may  be  so  extensive,  or  their  motions  so 

takes  ISOO  years 'to  complete  a  revolo-  comparatively  skyw,  that  several  thousands  ot 

(587) 
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jam  iQ>f  etapM  befiae  (Im  praiodi  of 

af  llMMbodiM  ba  eomplMed;  and  if  •<>,  m    oMion  tteo  run*, 

ham  no  nana  to  eandude  that  the;  are  tul  yellow  and  a  btaa  ana,  anm  waaia  ■  |ni 
tbmtr  ajitana,  alttMKwh  half  a  0111017  diculatitv  aliaat  citb«;  and  what <^Bn( 
ahooii)  aLqaa  inthant  any  change  being  per-  contraata  asd  ■  fiatalU  liiiawliali^  ■  ni 
adTsd  in  their  angular  postiona.  In  ^t»  and  a  grerni  daj.for  BwtaiKe,*]lefaaliBgviA 
B  of  Gftr  or  Bity  yean  hence,  we  hare  a  while  one  and  wilii  daikneaa— night  in 
_  >»  k^:_ —....  ._»^..>  j;«~^^  <i~Tnlha  praeiwaarabaanaafiaianMher, 
both,  ab«n  dw  homoH.  Ia«dakd  i« 
a  nid  niloar,  afnuai  a>  deep  ai  ihB  1/ 
in  many  puta  of  the  hea<a^ 
"       -     (ofai^dwiUedlHK) 


Tobring  auna  and  ayitema  Be  witliia  the  ranga  «rilh  a  eompanioD  MgdWi  than  itadL" 
«f  oar  icleacofWB,  whoaa  rerolntiona  will  ere  The  fact  oT  eeiourtd  tutu,  gf  WW  bd^ 
tong  be  deteimined.  Bnt  aa  oar  moat  power,  ing  to  the  lune  ayatem  diBiniDg  bgbl  i'  IV' 
All  inatmiDcnta  can  carry  ui  only  a  very  poaile  or  contraaled  colooni.  preamU  ■  ot^ 
■nil  way,  romparatively,  beyond  the  out-  and  intereating  idea,  and  a  ^tleodiil  a^  B 
ward  bonndariea  of  thoan  nugfaty  beaveiM  which  a  liTely  imaginaliDa  may  huiaitf 
which  aorround  ua,  ten  Ifaaaaanila  c^auch  aya-  while  depicting  the  divemityof  aipicldBte 
ten*  may  eiiat  in  thoae  remoter  legiona,  which  objfcta  will  appear  in  dm  wortji 
which  will  for  VTor  nmain  inei]dorable  by  whicb  are  alternately  illoiniialad  t;  wt' 
aooitala.  variety  of  irradiation.     It  ia  uoewhrt  it 

There  ia  another  intereating  view  which  cult,  huneier,  to  form  a  diitind  onof 
may  be  taken  of  theae  binary  catena,  and  of  Oie  perlieulai  bemliaa,  aaUiiaitn  •■ 
that  ia — thx  eontriat  of  eolotm  which  ntmt  contraita,  which  will  be  faxKlDcedbyn'l*'- 
of  lie  ttan  eompotinr  tkae  tgttemt  exhibit,  mirable  arrangenicnti.  We  are  uliio(«iiM 
1  hare  already  alladeJ  to  aome  of  theae  atara  with  the  natare  and  qiulilin  of  the  aboiM 
being  of  difiereat  coloun,  and  any  obaerrer  which  are  Ihm  illuminated,  and  dvnte 
who  ia  poaamaed  al  a  gnod  teleacope  may  cannot  detemiine  tlie  peculiar  hnei  <"^ 
eaailj  aatiaiy  himaelf  OD  thii  point  "Many  doornbich  will  rraull  froni  Ibe  fffcrt™ '■ 
«f  Ibe  double  atara,"  aaya  Kr  J.  Henchel,  each  irraciiilions ;  but  we  may  eaalj  anon 
"  eihifait  the  beautifnl  and  curioua  phenomena  there  will  be  a  conaidonble  diUcRnct  m  I" 
of  contraaled  or  eomplementaiy  coloura.  In  variety  and  aplendour  of  aurb  illiiiiiiialK'^ 
each  uiataiuxa,  Che  larger  star  ia  naually  of  a  and  in  tha  omlraat  of  coloun  wbidi  ^  ^ 
ruddy  or  orange  hue,  while  the  amaller  one  exhibited  vhen  the  nrrcdnng  ptan^'^  "*' 
•ppeara  bllte  or  green;  probably  in  virtue  of  diflerenl  parta  of  their  oibita.  Whaii><» 
that  general  law  of  optica  wfaich  proridea  that  poaitiona  aa  A,  B,  C,  D,  (fig-  31.)  1^  *° 
when  the  ratins  ia  under  the  inm>enc«  of  ei-  be  more  diraetly  under  the  iiifliawa  d  Wi 
dtemenl  by  any  bri^t-colomed  light,  feebler  y^  j^ 

ligbta,  whMi  aeen  almie  would  ptodnee  no  aen- 
aationbutof  whiteneaa,ahall  fMthetime  appear 
mloured  with  tha  tint  complennntary  to  that 
of  the  brighter,  Thu*  a  yellow  colour  pre- 
dominating in  the  light  of  the  brighter  atar, 
that  of  the  teaa  blight  one  in  the  Bame  field 
■rf  view  win  appear  blue;  while  if  the  lint  of 
the  brighter  atar  verge  (o  crimson,  that  (rf*  the 
Other  will  exhibit  a  tendency  to  green,  or  even 
qtpear  aa  a  vivid  green  under  favourable  eir- 
enmatanoea.  The  former  contrast  ii  beauti- 
fillij  eihibiind  by  lola  Caneri,  the  latter  by 
Omnma  AndromcdJB,  both  fine  double  atara. 
IS  however,  the  colmied  itar  be  much  tha 
■eaa  bright  of  the  two,  it  will  not  materially 
aflect  tha  other.  Thua,  for  inatance,  £fa  Caa-  1 
MOpeiB  eihibiti  the  beauiifiil  comUnatkm  of 
a  large  vrtdle  atar  and  a  amaU  one  of  a  rich 
raddy  purple.  It  ia  by  no  means,  however, 
faUendad  to  aaj  that  b  all  auch  caaea  one  of  I 
the  eokwa  ia  a  men  eSecl  of  contraat ;  wmI  ■ 
k  n^  ba  auer  anggeated  in  wofda  than  con-    t 
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be  noel  imnaikabla.    One  hemuphere  of  a  ejilemi  of  worlflfl,  in  wbich  the  soeneix  end 

fimet  may  be  illnminatod  with  a  yellow  sun,  amngemAits  aie  exactly  the  same,  bot  that 

iHiie  the  other  k  at  the  lame  time  enlighU  each  would  display  its  own  peculiar  harmo* 

coed  by  a  grBen,and  both  sane  may  occarioD-  niee»  beanti^  and  enblimitiea,  and  the  ennqpi 

ally  riime  in  ttw  same  hemispheie,  producing  tared  spectator,  at  ereiy  stage  of  his  excnr* 

sneh  a  bknding  of  hues,  and  a  eontrast  of  son,  would  behold  a  new  manifiwtation  of 

colouring  o^er  the  whole  landscape,  as  to  ran-  « the  manifold  wisdom  of  God." 

der  the  aspect  of  the  scene  completely  difie-       It  would  be  an  important  and  interasting 

lent  at  one  time  firom  what  it  is  at  another.  aoq[iB8itaon  in  astronomy  could  we  determine 

In  diflbrent  parts  of  the   planets'  courses  exactly,  or  even  to  a  near  approximation,  the 

around  their  primaiy  suns  these  eflects  will  be  iftsAiR£«ff  of  any  of  these  binary  Bystems^  and 

variously  "y*<<«ft^,  so  as  to  pioduce  an  almost  the  actual  dimauions  of  the  orbits  of  the  i»- 

perpetoalTUTiety  in  the  SDonery  of  such  worlds,  vdringstara.    It  appears  fiom  what  has  been 

A  sun  of  a  brilttaqt  iHiite  colour  may  perhaps  fomierly  stated,  (ppb  37, 38,)  that  the  parat 

be  aeen  rising,  while  a  sun  of  a  ruby  hue  is  lax,  and  consequently  the  distance,  of  61 


descending  below  the  horiion,and  when  both    Cygni  has  been  determined  by  Pxofessor  Bes- 

eune  are  absent,  the  stany  firmamentwill  ap-  seL    Now  thb  is  a  double  star,  or  binary 

pear  in  all  ili  splendour^  and  every  object  system,  and  one  of  tlie  atari  is  found  to  have 

aioand  present  a  contrast  to  its  pre^oos  ap-  an  annual  angular  motion  of  about  two-thirds 

peaiunce.  of  a  degree ;  from  which  it  is  infoned  that 

The  sdenes  of  optics,  and  particnlaiiy  the  tbe  period  of  its  revolution  may  be  about  540 

experiments  which  have  been  made  on  polat'  years,  and  that  the  semi-major  axis  of  its  or^ 

ized  Ught,  show  us  what  a  variety  of  combi-  bit  is  seen  under  an  angle  of  more  than  W, 

nations  of  vivid  and  beautiful  colours  may   Were  these  and  other  correlative  pomts  accu- 

be  produced  by  ceitein  modifications  of  light,  rately  settled,  wo  might  soon  determine  to  a 

which  may  easily  lead  us  to  oonoetve  of  the  near  approximation  tibe  extent  of  its  oibit,  the 

soblime  and  dtvensfied  hrilliancy  of  colouring  q>ace  through  which  it  moves  in  the  course 

which  nuisthe  the  result  of  the  irradiation  of  of  a  revolution,  and  consequently  its  rate  of 

suns  of  difierent  hues.    The  li^^tof  the  stars  velocity ;  but  as  the  motion  of  revolution  of 

in  general  is  greatly  diversified^  although  on  this  star  is  so  extremely  slow,  a  considerap 

a  cursory  view  of  the  firmament  they  appear  hie  period  of  years  may  elapse  till  all  the  ele- 

nearly  of  the  same  aspect  The  rays  of  iSirttit,   ments  of  its  orbit  be  accurately  ascertained. 

for  example,  are  not  only  strikingly  diiierent       A  lew  yean  ago,  a  method  was  pointed  out 

from  those  of  AUkbantn^  but  from  those  of   by  M.  Savoiy,  a  French  astronomer,  by  which 

■any  other  stars  which  seem  to  bear  a  nearer  the  dimensions  of  the  orbit  of  a  revolving  star 

lesemblance.    In  tropical  cKmates,  where  the  might  be  determined.    This  method  depends 

^  is  clearer  than  with  us,  and  almost  of  a  upon  the  fact  that  %ht  moves  with  a  certain 

dnk  ebony  colour,  tiie  diflSirant  hues  of  the   known  rate  of  velocity.    Suppose  that  one  of 

itin  are  mora  striking  and  perceptible  to  the   the  double  stars  moves  round  another  in  an  orbit 

Diked  eye  than  when  seen  throu|^  our  com-  which  is  nearly  parallel  to  our  line  of  vision, 

pindively  hazy  atmosphere.    In  this  respect  it  is  evident  tl^t  the  one  half  of  its  orbit  will 

then,  as  well  as  in  several  others,  tfie  dedara-  be  nearer  to  us  than  the  other,  and  that  at  the 

tion  of  the  inspbed  writer  is  Uterally  true,  most  distant  point  of  its  course  the  star  will 

that  Mone  star  difiereth  firom  another  star  in  be  removed  fiK>m  us  to  a  distance  equal,  or 

glory.''    Milton,  in  the  eighth  book  of  his  nearly  equal,  to  the  whole  diameter  of  its  oibit 

**  Puadise  Lost,"  utten  a  sentiment  on  this  further  than  when  at  the  pomt  which  is  nearest 

nliject  which  seems  to  be  almost  prophetic,  the  earth.    As  the  light  which  proceeds  fiom 

wben  he  represents  Raphael  in  his  sddiess  to  the  star  takes  a  certain  time  in  moving  across 

Adam  as  saying—  the  interval  which  separates  us  fiKMu  that 

„  ^^  .  hody  befinre  it  reach  our  eye,  we.  must  neces* 

**  Other  iOBS,  perbaps,  ,f_         *i.    ^     •  •  2  r  •*       j.**  j'i* 

Whh  their  ■ueadaat  oioom  thoo  wilt  dew^ry,         "wiiy  aee  the  star  m  a  pomt  of  lU  oibit  drf. 

CMMMnkctiajr  "m'*  •mifwmmU  Urht^  leront  from  that  in  which  it  is  actually  placed. 

2512  !r'r.*f**^****l*"^"*JfK      ''^k";  .1.. ..   I^t  S  (Bg.  33)  represent  the  central  star,  B 
•lofl  .0  each  orb,  perhup..  with  .ome  that  live."    ^  eaithfand  V  F  K  G  ibe  «j>it  of  the  re. 

h  these  phenomena  we  have  another  proof  volving  star.  When  the  star  is  at  If,  it  is 
«f  the  mfinite  eariely  which  the  Creator  has  nearest  the  earth;  and  when  at  iT,  it  is  farther 
iBtmhioed  into  the  systems  of  thennivene —  distant  by  the  whole  diameter  of  its  orbit 
a  vsriety  in  regard  to  eohur  as  well  as  to  Now,  when  the  star  proceeds  from  H,  the 
BNnitude,  motion  and  other  arrangements,—  nesrest  point  of  iU  oibit,  its  light  will  take  a 
*hieh  leads  us  to  eonchide  that  although  we  longer  period  to  reach  the  earth  in  proportion 
«oie  permitted  to  make  the  tour  of  universal  as  it  moves  on  in  its  course  from  Hto  O  and 
Mature,  ire  should  meet  with  no  worlds,  or    ficom  G  to  X,  and  consequently  will  appeal 

8D         (6891 
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to  taSce  a  longer  time  then  in  r&lity  it  does  in 
moving  along  that  portion  of  its  oiibit ;  bnt  in 
letoming  through  the  other  half  of  its  oibit, 
R  F  H,it  wiU  appear  to  peas  through  it  in  a 
leaa  tpeuee  of  time  than  it  actoally  does,  since 
the  light  which  proceeds  from  it  takes  lesi 
and  leas  time  to  reach  our  eye  as  it  apiwoaches 
in  its  course  towards  F  and  H,  U,  therefore, 
we  could  accurately  determine  the  diflerence 
of  time  between  these  two  half  revolutions  of 
the  star,  we  ahould  have  data  sufficient  for 
determining,  to  a  near  approxinution,  the  di- 
mensioDS  of  the  oibit  in  nules,  or  other  known 
measures ;  and  having  found  these  dimensions, 
the  distance  of  the  star  from  the  earth  could 
likewise  be  found  by  an  easy  trigonometricai 
calctUaliona 

Thismethodof 
finding  the  di- 
mensions of  bi- 
nary systems  is 
entitled  to  the 
praise  of  ingenue 
ity;butitwiUbe 
G  difficult,  in  many 
instances,  to  put 
it  in  practice.  Its 
accuracy  will  de- 
pend upon  our 
knowing  the  pogl" 
tion  of  the  oifait 
with  regard  to  our 
eye,andourascei^ 
taining  exactly 
when  the  star  is 
in  /Tor  at  K,  or 
the  two  opporite 
pmnts  of  its  oihit  Besides,  a  very  long  time 
must  intervene  before  observations  of  this  kind 
can  be  completed,  since  most  of  the  periods 


MB 
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that  lurre  been  detemined  n  iegs»  Id 
double  stars  extend  to  several  honMi  iif 
years,  and  the  shortest  period  yet  kzMini  of 
any  of  theae  revolving  bodies  is  above  tbbtf 
years.  It  is  generally  taken  for  giantcd,  hj 
thoae  who  have  adverted  to  this  mlject,  dul 
the  distance  between  Ae  revolving  and  Uh 
central  star  is  as  great,  or  neariy  as  great,  m 
that  which  intervenes  between  us  and  Ai 
nearest  star ;  and  hence,  in  their  iUnitnluDi 
of  thk  point,  they  have  soppoaed  li^  to  (lb 
at  least  one  year  in  croeBngtteofbitofa» 
volving  star,  whidi  of  oouik  wooMmakethe 
diameter  of-  such  an  ovbit  above  rix  InSmi 
of  miles.  But  there  appears  no  retfoa  ftr 
forming  such  extravagant  snppontioni,  nil 
such  a  case  the  binary  ataiscoiiliaeaioeljrbi 
supposed  to  have  any  intimBte  comieiiBa 
We  might  almost  as  soon  suppose  that  the 
star  Sinus  mi^t  revolve  aroimd  cor  no,  v 
the  sun  around  Sinus.  It  ia  not  likel;f  tfail 
the  double  stars  in  general  are  modi  Mb 
from  each  odier  than  the  distance  I  fanerif 
supposed, ^namely,  200,000,<>00/m)^  ad 
consequently  the  diameter  of  their  oriabiM 
400,000,000,000  of  mike^- Through  ^ 
apace  light  would  peas  in  tike  codtk  ofl*^ 
andSf  hourB;and  therefore  it  would  nfin 
TWj  accurate  detenninntiona  indeed  of  Oa 
points  If  and  J!^  or  the  nearest  aodreiH*^ 
points  of  the  oibits,  before  any  pnoa 
oonduflions  could  be  deduced,  if  tbe  4»l* 
not  foilher  distant  than  I  have  auppeeeimd 
Hispeihaps  as  probable  that  diejanou' 
siderably  within  that  dastance.  It isiMiti» 
probable,  however,  that  tbe  dimawiwif  of  tfai 
oibito  of  some  of  those  staiB  whose  pmAjU 
shortest  mqr  in  this  w«r  be  detenniaed;  W 
a  considerable  period  moat  elapse  brfie  » 
requisite  opentions  can  be  made. 
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CHAPTER  EC. 

On  TrAkf  Quadrupie^  and  MiMpU  Stan. 


BisTDvs  the  combinations  of  double  stars 
described  in  the  preceding  chapter,  treble, 
quadruple  and  multiple  stars  have  been  dis- 
covered, many  of  which  appear  to  be  ulti- 
mately connected,  and  to  be  formed  into  regular 
systems,  whose  motions  and  phenomena  must 
of  couree  be  more  diversified  and  complicated 
than  those  of  binary  systems.  Without  en* 
tering  Into  particular  discussions  on  this  sub- 
ject, I  shall  present  to  the  reader  only  two  or 
divee  general  remarks,  with  a  short  liirt  of 
soine  of  the  treble  and  multiple  stars  to  which 
I  allude. 

The  more  profound  and  minute  our  inves- 
4gc;:2ons  are  into  the  scenery  of  the  heavens^ 


the  more  do  we  discover  of  the  endM^^ 
vereified  modes  by  which  the  ■X^^^S 
versal  nature  is  arranged  and  conductMt  «J 
the  more  clearly  do  we  perceive  a  dispwy  J 
the  infinite  wisdom  and  inteUigence  of  » 
almighty  Author.  Who  couW  haw  ^ 
viously  conceived  of  one  sun  snd ^■*"JT 
volving  round  another,  had  not  iw*"'^,^ 
vations  demonstrated  the  astonishing  »^' 
Aa  one  discovciy  naturally  leads  to  anotWi 
so  the  focte  which  have  aheady  been  •*«' 
tained  may  lead  to  discoveries  in  fotore  ^ 
rations  stUl  more  wonderful  and  ««"*  f^ 
those  which  have  hitherto  been  tro««rj; 
light.    Thediaooveryofbinaiyijyiton*'*' 
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n  |]ut  dmtwt  tU  the  doaa 
ig  (Ura,  Tisible  In  the  asked 
i  b;  teleacopea,  ue  multiple 
■  and  plwietiuy  worlds  linked 
■  univeml  law  m  principle,  scl- 
bg  La  di^fCQt  modefl^  uul  prodtu^Uig  on  iii> 
hmok  Tuiet;  i^  phytical  pheaameiia  uid 
c&cti.  Guided  b;f  priociplea  and  tacU  n- 
noUf  biougtit  lo  Light,  utrooanien  have  onl; 
to  dirart  Ibeir  atteutioa  mom  puticuluiy  to 
nch  ot^ecla,  to  watch  with  eaie  the  ilightest 
BunaoBnta  ia  the  odereal  hoieni,  and  take 

r™""^  with  the  utntnat  precinon ;  anil  then 
m  may  expect  that  aucceedinggeiientioiu  will 
hiTg  unfidded  to  theii  view  a  more  niblinie 
tad  con^Ecbeiinve  praapect  of  the  *naag»- 

la  cstaio  oaea  it  hai  already 
tuned  that  treble  itan  Ibrin  an 
tjatm.  The  Kar  marked  f  Cancri  i«  a  tiv 
iit  itar  111  this  deKiiption.  Twq  of  the  itan 
ue  cooadeisbly  unequal ;  the  largeat  of  theae 
B  lugu  than  the  nngie  itaT,and  (be  leaK  of 
the  two  it  leaa  than  the  angle  (tar.  The  Grtt- 
lod  awoiid  laigoat,  aa  deaciibed  b;  Sii  W. 
HencheL  am  pietQ  unAqoal,  and  ttie  aecond 
ud  ihiid  pretty  unequaL  The  nearest  an 
pals  mL  The;  raquira  veiy  faTourabte  cir- 
"iiartanew  to  be  diitincUy  aeen ;  they  are 
juR  Kparaled  bj  a  power  of  337,  and  with 
too  tluir  diitaoce  ■■  ^  the  diameter  of  the 
■aillai  me.  Thia  ia  G<MuwlBied  a  eaae  in 
■bich  ihiM  fom  lerolte  around  a  eommoa 
(eolre.    Obwrratian  haa  not  yet  aflbrded  a 

■■■tinHec  arntngeBMOt*  of  aoeh  complex  ays' 
'    law;  bat  we  oMiy  oonestTe  them  aa  airanged 

bin  delineated  in  fif.  34,  where  the  point  C 
Hy  rapfaautl  ttu  oomiwo  centra  of  gravi^ 

Kg.  S4. 


eeired  aa  Ijring  ut  different  planea  oblique  l« 
each  other,  to  prevent  an;  occaaional  coUiriua 
or  too  near  an  apprbach. 

A  quadrupk  lyatem  may  be  repreaenlcd 
by  Gg.  3b,  where  C  ia  the  centre  <^  gr.ivity 
round  which  the  four  bodiea  revolve,  auil  the 
circles  aa  a  a,  b  b  b  b,  &c^  the  respi'ctive 
orbita  in  wbich  they  move.  The  atar  «  Lynt 
ia  probably  a  ayatem  of  thia  kind.  It  is  a 
itar  of  the  fifth  magnitude,  ailtiated  about 
two  degrees  noith-eart  from  the  btiglit  atar 
Viga,  or  a  Lyic  The  staia  of  wludi  it  ia 
eomposed  are  easily  dininguiatiabte  l>y  a  tele- 


cent  to  it.  The  small  atan  of  which  it  ii 
composed  are  aitnaled  neariy  as  represented 
in  fig.  36.  We  might  conceive  of  lucfa  a  as- 
tern of  bodies  revolving  in  a  atiU  more  cnD> 
plM  manner, — the  star  F  revolving  round  5^ 
the  atar  f  revolving  round  T,  the  system  of 
V  and  S  revolving  roond  a  point  a,  and  tha 
system  of  ['and  Tround  the  same  point  er 

Fig.  86.  separate    bat 


titms  by  whldi  wa  m^  eooccdve  treble,  qnad- 
niple,  and  moltiple  stan  to  revive  ropnd 
their  common  centre  of  gravity,  which  il 
woi^  be  too  (ediona  to  describe,  particularly 
aa  mch  motions  have  not  yet  been  accuiatelj 
id  which  the  three  bodiea  revolve.  The  ascertained.  Sir  W.  Herschcl  deacribes  om 
«cIbs  a  B,D  B,  F  O,  represent  the  orbits  of  these  possible  combinations  which  is  nM  a 
■  lbs  tevdting  bodies,  which  may  be  am-   little  oi^ular.    Buppoee  two  equal  rtais,  a 

;U1) 
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mad  bt  (fig.  87,)  inoving  in  a  diciilar  ofbit  tpply  to  the  alinigfaty  trdutoet  Am  Ingvp 

round     dieir   of  tfie  naed  writer— ^  How  mmuMk 
common  oen-   an  thine  operations  and  thy  wiji  past  M 
tie  of  gTBTity   ing  out!"    When  we  oonttderthit  •rood 
which  will  be   each  of  these  moving  sons  a  retinue  of  plmli 
the  centre  of   must  be  suppoeed  to  wheel  Aeir  coidk^M 
the       circle,  different  diatanees  end  in  difieicnt  peiiodi  d 
Fromtheoen-  time,  we  cannot  but  feel  aetonidwd  tl  lb 
tie  of  the  dr-  eompkxiiy  of  motiooa,  peituriietiiiM,  arf 
de,    draw    a   other  eflects  whidi  must  neceeMiiijr  Mkrw; 
line  perpendi-  yet  we  are  bound  to  befieve  thit  even  ^ 
cular  to   the   moves  onward,  not  only  witheat  cenfoM, 
plane  of  their  but  in  the  most  peiiect  older  end  bamioaj, 
orbit,  extend-   for  He  who  at  first  arranged  the  plan  of  Ae 
iiig  to  equal   material  world,  and  impressed  upon  mtfat 
distances     a-   the  laws  which  now  oporafe,  is  poMwd  4 
hove  and  be-   boundless  intelligenoe,  and  foresees  it  m 
low  this  cen-   ^anoe  all  the  eflects  which  those  lawi  m 
tre.    Let   ns   possibly  produce ;  and,  so  6r  as  our  olaem- 
now  suppose  a  third  star,  c,  to  fell  from  one   tion  extends,  every  object  and  movemrrt  n 
extremity  of  this  perpendicular,  from  a  state   nature  appeara  to  be  adjusted  with  the  vtA 
of  rest;  it  will  obviooriy  descend  with  a  gra-   perfect  regularity, 
dually  accelerated  motion  till  it  reaches  the       The  solution  of  the  **  problem  of  tioM 
oentre  of  gravity;  and  pasaing  onwards  with   bodies"  was  considered  as  a  work  of  aognt 
a  motion  gradually  retarded,  it  will  move  to   nicety  and  difficulty  that  none  bat  ni  }>»■ 
the  other  end  of  the  perpendicular,  where  it   found  mathematidana  as  Clainat,  D'AltD' 
will  arrive  at  a  state  of  reft,  and  again  return   beit,  and  Euler,  could  undertake  nxk  i^ 
and  continue  to  oseiUate  between  these  two  cate  and  laborious  investigation.   Tha  pn* 
points.    The  two  sten  which  niove  in  a  di^  blem  was, «  to  determine  the  currei  dooM 
cular  orbit  may  describe  equal  ellipses  of  any   by  three  bodies  projected  fiom  three  ]Maft 
degree  of  ecoentrid^.     In  this  case,  how-   given  in  position,  and  with  velodtiea  gnco  in 
ever,  the  perturbations  will  afiect  not  only  quantity  and  direction — the  feice  fnik  wti^ 
the  planes  oftheir<»bita, but  also  their  figures;  Ihey  gravitate  being  directly  as  their  qnrt 
and  the  length  of  the  osdllations  of  the  third  ties  of  matter,  and'  inversely  as  the  sqnim^ 
will  be  sometimes  increased  and  diminished,      their  distance."    If  the  resohition  of  mA  i 
A  sun  osdllating  in  a  line  perpendicular  to  problem  required  so  great  acuteneai  of  ish^ 
the  orbit  of  other  two  suns,  and  continuing  lect,  and  so  eminent  sifill  in  the  aeiaee  d 
iti  motion  for  ages  in  that  line,  is  certainly  a   analysis,  what  perspicacity  of  intefled,  lo' 
very  strange  idea;  and  yet,  from  the  variety   what  prcrfbund  knowledge  of  ereiytiBBgeA' 
we  perceive  in  the  arrangemente  of  the  urn-   nected  with  physical  and  mathematical  iBT» 
verse,  it  is  not  at  all  improbable  that  such  tigations  must  be  requisite  to  delenpbe  the 
ooml^ations  may  exist  among  treble  stars,  courses  described  and  the  pertuibalioni  fao" 
The  idea  here  intended  to  be  conveyed  vmy   duced  by  the  complex  mofions  of  i^vt^vx,^ 
be  illustrated  by  suspending  a  ring,  and  plao-  seven  suns  all  oomected  together,  yet  fflovios 
ing  a  wire  perpendicular  to  it  in  ite  centre,  in  difierent  curves  and  in  diflerent  diifrtHoit 
The  ring  will  represent  the  plane  of  the  orbit  along  with  hundreds  of  planeta,  earh  rflo* 
in  which  the  two  equal  stare  move,  and  the  nected  vrith  ite  own  sun  and  paming  itt 
perpendicular  wire  the  line  or  course  of  the   own  distinct  course,  yet  acted  upon  ia  ntf 
third  star  moving  backward  and  forward  with  cession  vrith  diflerent  degrees  of  fate  by  tM 
different  degrees  of  accelerated  and  retarded   attractive  influence  of  otfier  sons!    ^'^^ 
motion.    The  motions  connected  with  quin-  boasted  powen  of  analysis  are  ct"°f'^ 
tuple  and  multiple  stan  must  be  still  more  incompetent  for  such  determinatiooa  1v 
complex  than  those  to  which  we  have  ad-   feculties  of  an  archangel,  or  of  inteffigeocci 
verted ;  but  it  is  difficult  in  the  mean  time  to   of  a  higher  order  than  that  of  man,  are  akoi 
form  any  distinct  ideas  on  the  subject,  till  ao-   adequate  to  such  investigations;  andtb»<i'' 
tual  observation  in  the  course  of  succeeding  cumstanoe    affords  a  presumptive  eridfoc* 
ages  shall  pave  the  way  for  deducing  definite   that  such  superior  intelligences  actoallj  en^ 
ooncfaisions.    The  discoveries  alre^y  made  in  the  universe,  and  that  man,  in  the  preMt 
open  to  view  new  scenes  of  celestial  mcchan-   improvement  of  his  powers,  may  be  in  w 
Ism,  and  new  views  of  the  diversified  and  ad-  act  of  training  fi»'  the  onploymenta  and  bi* 
adrable  contrivances  of  Divine  Wisdom,  so  society  of  such  intellectual  beings  io  a  Arfu^ 
that,  in  reference  to  such  objects,  we  may   aeene  of  existence. 
Mi) 
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The  ftfiowiag  l»ief  list  of  treble  and  mnl-  tude.    M.  Struve  found  the  anglMi  of  po« 

lipb  liany  Klecfted  chiefly  from  Sir  W.  Heiv  tion,  in  1819,  to  be  as  follow*-^ 
fdieTieitBlogiieyisgiTenfiirtheaake  of  those 

who  may  be  dmeed  to  inspect  them  with  ^^  ^  .M  and  4th :                     \%x  and  Sd : 

dieir  telMCopes.*^  »« 4^  north  foUowlnf.       45«  ft' north  preMdtef' 

jt,  or  «  Ai4»,  wi  <*€  Awn,  sixth  magni.  ,^  ^^^  ^ .      ^  ^^^  ^^^^       ,„  ^^^  3^, 

tade^The  three  stars,  which  are  aJl  m  a  58»  y  north  fol.  31«»  0'' north  pre.  74**  (X  north  pro. 


lineman  excessively  imeq[ual ;  the  largest  is 
white,  ind  the  two  smallest  are  mere  points.  44  Orion  preceding  the  two  *'«,  or  below 
With  a  power  of  460,the  two  nearest  are  1}  1,  2,  9 — of  tne  third  or  fourth  magnitudt. 
dkuneter  of  the  largest  star.    The  third  is  The  preceding  set  of  this  double-tnple  star 
aboDt  3d"  iiom  the  largest  consists  of  three  equal  stars,  fonning  a  triangle, 
f,  or  4  or  5  Libra* — ^This  is  a  remarkable  and  are  all  dusky.    The  distance  of  the  two 
doobfe^ouble  star— or  a  double  star,  each  star  nearest  with  a  power  of  927  is  about  3  diam. 
itwlf  bemg  a  doable  star.    The  first  set  con-  The  following  set  consists  of  three  stars  of 
■itB  of  stars  that  are  considerably  unequal,  difierent  sizes,  forming  a  circle.    The  middle 
The  largest  is  very  white,  and  the  smdlest  star  is  the  largest ;  the  one  to  the  south  is 
nddiih.    Their  distance  with  227  is  one  di-  pretty  large ;  and  the  third  is  very  smalL  The 
•meter  of  the  larger  one;  the  second  set  are  two  largest  are  white,  and  the  smallest  pale 
wiiite  and  equal,  the  precedmg  bemg  rather  red.    Distance  36^".    These  stars  are  east 
the  largest;  their  distance   1^  diameter  of  by  north  from  the  bright  star  Rigel,  at  the 
either.    The  star  appears  of  the  fourth  mag^  distance  of  about  5^. 
aitiide.  12  Lynx,  below  the  eye,'  about  18**  or  19® 
s,  or  48  Orion,  a  star  of  the  fourth  magni-  north-east  of  Capella  and  16°  north  of  fi 
lade,  a  little  below  the  lowett  of  the  three  Auriga,    The  two  nearest  of  this  curious 
dan  m  the  belt.    This  is  a  double-treble  star,  treble  star  are  pretty  unequal.    The  larger  is 
or  two  sets  of  treble  stars,  almost  similarly  white,  and  the  smaller  white  inclining  to  a 
■tasted.    The  two  nearest  of  the  preceding  rose  colour.    With  a  power  of  227  their  die- 
set  are  equal ;  the  third-  larger,  and  pretty  tanoe  is  i  the  diameter  of  the  smaller  one. 
Qnequal  when  compared  with  the  latter  two.  The  first  and  third  are  considerably  unequal ; 
With  a  power  of  222,  the  distance  of  the  two  the  second  and  third  pretty  unequal;  the 
Mszeit  is  2  diameten  of  either.    The  two  colour  of  the  third  being  pale  red,  and  its  dis* 
aetrBit  of  the  following  set  are  very  unequal  tance  from  the  first  9". , 
The  Isigest  of  the  two  and  the  forthest  are  |,  or  61  Libra;  of  the  fourth  or  fifth  mag* 
ooDsiderabiy  unequal,  the  largest  being  white  niJtude,    This  star  appears  at  first  double,  Imt 
sad  the  smallest  bluish.    With  a  power  of  the  larger  of  the  two  will  be  found  to  consist 
2XK,  theb  distance  is  labout  2}  diameters  of  of  two  stars.    They  are  nearly  unequal,  and 
the  higest    The  distanceof  the  two  fitfthest  both  white.    With  a  power  of  460  their  die* 
'^  4af*    Bight  aaoensioa,  6^  3(/ ;  south  dedi-  tance  is  i  the  diameter  of  the  larger, 
nation,  2°  43^.  |®  oouth  of  58  AurigsSytnaUneparallelia 
#,  or  41  Orionj  the  email  tekacopie  tra"  p  and  Q,  aouth-east  of  Me  bright  star  Capel- 
fezium  m  the  nebula.    Right  ascension,  5**  ku    This  is  a  cluster  of  stars  ooptaining  a 
W ;  south  dec,  6®  32^.    The  stars  compoe-  double  stsr  of  the  second  class  and  one  of  the 
\a%  this  quadruple  star  are  tonsiderably  unr  third.    The  two  of  the  second  are  very  un- 
cqoaL    The  most  southern  star  of  the  follow-  equal,  and  both  red.  Their  distance  with  460 
h^  side  of  the  trapezium  is  the  largest;  and  is  2}  diameters  of  the  larger. ,  Those  of  the 
the  star  in  the  opposite  comer  is  the  smallest,  third  class  are  equal,  and  both  red.  Distance, 
the  other  two  being  nearly  equal  The  largest  l7'^    Above  20  stars  are  in  view  with  a 
ii  pale  red ;  the  star  preceding  the  largest  in-  power  of  227. 

ctioed  to  garnet;  and  the  star  opposite  the  A  large  star  V*  preeedit^  I  towards  Ail  of 

laigest  dusky.    Distance  of  the  two  stars  in  the  Swan,    The  two  nearest  are  extremely 

the  preoedmg  side,  8|  seconds;  in  the  southern  unequal.      The   largest  bb  white,  ami  the 

tide,  12|  seconds;  in  the  following  ride,  16  smallest  pale  red.    Their  distance  with  460 

■eoonds ;  and  in  the  northern  ride,  20  seconds,  is  2}  diameters  of  the  largest    The  third  and 

The  first  star  (in  right  ascension)  is  of  the  the  largest  are  extremely  unequal,  and  bdoBg 

ssfenth  magnitude,  the  second  of  the  eighth  to  the  fifth  or  sixth  class, 

magnitodey  the  third  of  the  fifth  magnitude,  South  preceding  27  Swan,  the  middk  of 

and  the  fourth  oH  the  sixth  or  seventh  magnif-  three,  the  most  southern  of  which  is  the  97, 

This  star  is  quadruple  and  sextuple.    In  the 

•Asthe  following  and  similar  lists  are  tnsertsd  quadruple  of  north  preceding  set,  the   Iwo 

JbrOieimrpoee  of  reference  to  amateur  observers,  nearest   are  very  unequal.     Their  distarutf 

i^e/SruSTiS'de'scrVtoi'^^^^^  with  678  is  1 1^    The  two  largest  are  abuo-t 
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•qml,  and  both  led.    Diftenoe,  S9 {''.    In  fhm  pnoedmg  one  eonaiU  an  mMMwily 

tbe  aextttiile  or  loath  following  Kt,  the  two  oneqiiaL    The  lugeat  of  then  is  kigwilM 

bigeflt  are  yrettj  unequal,  and  both  nd.  the  angle  iter,  and  the  leaat  of  the  two  is  ka 

TlMir  distance  is  IQ^'^-The  other  stars  are  than  the  single  star.    The  firit  and  Mand 

as  small  as  the  smallest  of  the  quadruple  set  largest  and  pretty  unequal,  andthsseoood  nd 

^  north  preceding  H  GenUni,  (of  the  fifth  thinl  pretty  unequaL    The  two  nearat  iie 

inagnitude,)ma/tii«  iKirai!/le//o/Af  66  Onon,  pale  red.    They  are  juat  aepanted  with  t 

^in  the  cli£,  and  of  the  fifth  magnitude,)  ond  power  of  278,  and  with  460  their  diituoe  ii 

\  Tauruiy  the  middle  of  the  thne.  The  stan  f  the  diameter  of  the  amaller  one.    Zda 

in  this  quintuple  star  are  in  the  form  of  across.  Cancri  is  situated  about  12  or  13  dogm 

The  two  nearest,  or  the  preceding  of  the  five,  south-east  of  Pottux,  nearly  in  a  line  pinild 

are    extremely    unequaL      Distance    20^.  to  that  which  joins  Castor  and  PoOui,  tad 

There  is  a  veiy  obscure  star  of  the  third  class  nearly  the  same  distance  north  hy  etit  froa 

near  the  last  of  the  three,  in  the  obscure  star  Proqron.    It  appears  aa  a  star  of  the  fifth  « 

of  the  cross.    Other  five  stars  are  diqiersed  aixth  magnitude,  and  is  sometimei  diaiB' 

about  the  qumtuple  one.         *  guiahed  by  the  name  Tegmine.    As  a  dflsUe 

Betujeen  j^  ana  I  Dolphin,  but  nearer  to  ^  star  it  is  eaaify  distinguished  by  a  power  tf 

All  the  three  Stan  are  whitidi  red,  and  nearly  140,  with  a  3}  feet  achromatic  teleBeo|K»wfaw 

equaL     Distance  of  the  two  nearest  with  a  aperture  is  2}  inches,  and  mi^t  periispi  be 

power  ot  278,  21^'.  aeen  with  a  power  of  100.    But  it  leqaiiai 

Near  27  CepheuM,  near  5*    The  distance  much  higher  power  to  distinguish  Uai  a  tadde 

of  the  two  nearest  of  thie  treble  star  is  about  20^'.  star. 

3i  or  10  f^"^^  (of  the  third  magnitude,       Moat  of  the  above  atars  may  be  tad  kf 

and  abi>ut  7^  foutb-east  of  the  bright  atar  consulting  large  planinheies  of  tfas  hemai^ 

Vega.)     The  sta^  of  this  quadruple  iter  are  or  a  common  oeleatial  globe.    To  &dEtitt 

all  white,  the  seooij'i,  third,  and  fourth,inclin-  the  finding  out  of  their  position^  I  bin  ia* 

ingtored.    The  firsi  %nd  second  are  cooaider-  sorted  in  the  above  list  some  special  dindiaDi, 

ably  unequal;  the  fi»t  and  third  very  une-  which  may  peihapa  be  of  use  to  tfaentneo- 

qual;  and  the  first  and  tWurth  unequaL    Die-  mical  tyro  who  is  finnished  with  a  modentelf 

tance  of  the  fii9t  and  second,  44'^  good  telescope.    It  is  to  be  regietted  tbt, 

/3,  or  78  Geruini,  (PoUuc.)  The  stars  of  even  on  some  of  our  latest  18-incli  crle^il 

this  multiple  star  are  extremely  unequaL  The  S^obea,  aeveral  of  the  atais  above  lefand  to 

nearest  distance  is  I'  67^' ;  the  next  distance  are  not  distinctly  marked,  either  wifli  their 

is  3'  17''.  number  or  with  the  Greek  lettoi  byvhich 

In  the  Unicom^ »  head.    This  multiple  star  they  are  generally  distinguidied,  nd  snt 

consists  of  one  star  with  about  twelve  around  of  them  are  altogether  omitted;  mchfft'JB' 

it     1 6^  vrest  of  Procr^ou.  stance,  aa  the  celebrated  star  61  Cygai,^ 

l^or  16  Cancer,    This  veiy  minute  treble  Is  a  double  star,  and  whoae  proper  moliaB  i 

star  tequires  very  fevourable  circuinstancea  to  greater  than  that  of  any  other  slsr  jit  ^ 

be  distuictly  seen.    The  two  stars  of  which  covered  in  the  heavena. 


CHAPTER  X 

OntheBiUky  Way. 

Aa  we  ad>anc6  hi  our  survey  of  the  distant  compared  with  the  tmmenflty  of  wa^^ 

regions  of  the  univem,  t^^e  astonishing  gran-  splendid  objects  which  stretch  th^iBselT'L^ 

deur  and  extent  of  the  sidereal  heavens  gra-  boundless  perspective  towards  infinity'  Thi 

dually  opens  to  our  view.    Wo  have  hitherto  discoveries  of  modem  astrooomy  b>^  ^ 

considered  only  a  few  objects  on  the  outskirts  Urged  the  sphere  of  our  conceptions  ^^"^^ 

of  the  heavens,  in  respect  to  tfieir  distance,  vrhat  could  fommly  have  been  sanniffi.*^ 

magnitude,  and  the  wonderful  complication  opened  to  view  a  univerre  boimdle«  xj^ 

of  syitematic  motions  which  prevails  among  Creator,  where  human  imagioation  v  ^ 

them.    Had  we  no  other  objecta  to  engage  and  confounded,  and  in  which  min  tff^ 

our  attention,  ages  might  be  q>ent  in  con-  like  a  mere  microaoopic  ammaleiilum,tiiobi 

templating  and  admiring  the  economy  and  whole  habitation  aa  a  particle  of  vspoer»hei 

magnificence  of  those  starry  groups  tvhidi  ap-  compared  to  the  ocean.    In  ooDtenfM 

pear  to  the  unaided  eye  on  the  nearer  bound-  the  viaible  firmament  with  the  ima«^^ 

aiy  of  our  firmament    But  all  this  is  visible  we  behold  only  the  mere  portab^  ^^^^ 

to  man's  unassisted  vioon  is  as  nothingwhen  which  lead  to  the  interior  reeesies  of  At  **" 
CM) 
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Ttnfig  of  Greatioii.    When  we  direct  oar  Thii  xono  majbe  tneed  in  Am  hevram  m 

nem  beyond  these  outer  portals,  by  means  of  follows : — ^Beginning  near  the  northern  quar* 

die  moit  powerfiil  telescopes,  we  obtain  a  view  ter  <^  the  heavens,  at  the  head  of  Cepheus,  or 

of  some  of  its  more  nui(puficcnt  porches,  and  about  30^  from  the  north  pole,  we  may  traoe 

t  &int  glimpse  of  those  splendid  apartments  it  through  Gasriopeia,  Peneus,  Auriga,  part 

whieh  we  diall  never  be  able  to  explore,  but  of  Orion,  and  the  feet  of  Gemini  At  this  last 

which  lead  us  to  form  the  most  august  con-  point  it  crosMs  the  Zodiac,  and  proceeding 

ceptioas  of  the  extent  and  grandeur  of  what  southward  across  the  equinoctial  into  the 

is  concealed  from  ouf  view.    In  entering  this  loatheni  hemisphere,  it  passes  through  the 

Tenipie  **not  made  with  hands,**  the  splen-  Unicom  and  the  middle  of  the  ship  Argo, 

dour  of  its  decorations,  the  amplitude  of  its  where  it  is  most  luminous.    It  then  posses 

scale,  and  the  awfulness  of  infinitude,  fond-  through  Charles's  Oak,  the  feet  of  the  Oen- 

bly  strike  the  imagination.  There  is  sufficient  taur,  5ie  Cross,  the  Altar,  tiie  tail  of  Scorpio^ 

to  awaken  into  exercise  all  the  powers  and  the  bow  of  Sagittarius,  and  a  part  of  OphiuchuSi 

feelings  of  devotion,  and  to  excite  us  to  fell  Here  it  separates  mto  two  branches  as  it  passes 

down  into  humility  and  adoration  before  Him  again  orer  the  Zodiac  uito  the  northern  hemi- 

wfaose  word  spoke  intoexistenoe  this  astonish-  sphere.    One  branch  runs  through  the  tail  of 

ing  febric,  and  **  vrhose  kingdom  ruleth  over  Scorpio,  the  bow  of  Sagittarius,  the  shield  of 

■U."    These  reflections  may  not  appear  alto-  Sobieski,  the  feet  of  Antinous,  Aquila,  Del* 

fedier  unappropriate  when  entering  on  a  do-  phinus,  the  Arrow,  and  the  Swan.  The  other 

scription  of  die  Jfifty  H^y,  which  contains  ob-  branch  passes  through  the  upper  part  of  the 

JBdscafcnlated  toexcite  our  highest  admiration,  tail  of  Scorpio,  the  side  of   Serpentarius^ 

When  we  take  a  general  view  of  the  hea-  Taurus  Poniatowski,  the  Goose,  and  the  neck 

vens  sbout  the  months  of  August,  September,  of  the  Swan,  where  it  again  unites  with  the 

tnd  October,  and  during  the  winter  months,  other  branch,  and  passes  on  to  the  head  of 

we  eumot  fell  observing  a  large,  irregular,  Cepheus,  the  place  of  its  beginning.    After 

whitish  aone  stretching  across  the  sky,  with  sending  off  the  two  branches  above  mentioned^ 

a  few  interruptions,  from  one  end  of  the  they  unite  again  after  remaining  separate  fer 

firmament  to  another.  This  mighty  zone,  thus  the  space  of  more  than  100  degrees.    There 

stretching   itself  around  us,  is    sometimes  Isanothersmall  separation  of  the  Milky  Stream 

termed  tlM^aiiKxy,  sometimes  the  ViaLaetea,  between  Cassiopeia  and  Perseus.    The  two 

but  more  frequently,  in  plain  English,  Uie  streams  appear  to  leave  a  MaidL  about  the 

Mi&y  Wa^f,  from  its  resemblance  to  the  head  of  Perseus,  and  a  considerBble  space  on 

whiteness  of  milk.    This  luminous  band  is  each  side  of  it,  to  the  extent  of  about  thirty 

visible  to  every  observer,  and  'w  the  only  real  degrees  in  length,  and  three  in  breadth,  ana 

tnd  «ensble  circle  in  the  heavens.    When  are  again  joined  intoone  stream  in  the  sword 

trtted  throughout  its  difierent  directions,  it  is  of  Perseus,  adjacent  to  Cassiopeia.* 

feond  to  enorcle  the  whole  sphere  of  the  hea^  From  the  above  description  it  will  qipear 

vens,  though  in  some  parts  of  its  course  it  is  that  the  form,  breadth,  and  general  appe«rance 

Iw^^sder  and  more  brilliant  than  in    othen.  of  this  lone  are  various  in  diSbrent  parts  of 

It  ferais  neariy  a  great  eirele  of  the  qdiere,  its  drcuit   round  the   heavens.     In  some 

iHit  it  coincides  neither  with  our  equator,  places  it  appears  dense  and  luminous,  in  othen 

ttUptic,  nor  eolures,  nor  wUh  any  other  arti-  feint  and  scattered;  in  certain  points  it  afh 

firitl  dreles  which  we  conceive  as  drawn  pears  broad,  and  in  othen  narrow.  Its  breadth 

■mmd  the  firmament.    In  all  ages^  so  fer  m   some   places,  as  between.  Auriga   and 

is  we  know,  iUs  wondnrful  lone  has  retamed  Perseus,  is  only  about  four  or  five  degrees  ; 

lbs  ssme  position  among  the  constellations  as  in  other  places,  as  in  the  southern  parts  of 

t  the  present  day,  and  is  frequently  alluded  Scorpio,  Ara,  and  tiie  Cross,  its  breadth  is 

to  both  by  the  astronomen  and  the  poets  of  from  ten  to  fifteen  or  eighteen  degrees.    It 

tntiqnitf.    Thus  Ovid,  on  account  of  its  lus-  assumes  the  appearance  of  a  double  path  firom 

Ire,  represents  it  as  the  high  rood  to  heaven,  the  tafl  of  the  Scorpion,  through  the  bow  of 

*  the  court  of  Jupiter :  Sagittarius,  Antinous,  Aquila,  Taurus  PoniaK 

"A  wy  ibere  i.  !»  hsava*.  aztendad  plahi.  ^^  the  Goose,  s«d  part  of  the  Swaii.    ft 

Wkkh  wbea  tiM  ikies  are  dear  aa  seen  balow,  »  Vifot  or  less  visible  at  every  season  of  die 

A»4aMrtai8bytlMBaaMor.lfittyknow;  year;  but  m  Britain  and  in  other  northern  htt- 

Tlia  |fw»dwork  ta of  siar^ throiiffh  whkh  the  |„j^  jj  yMmoA  conspicuous  durmgthe  months 

Lica  opas  to  the  Tliaadarer'a  abode."       [road  77^  **  wuiwikcwi»|ncuww|  u*""«B    a.    il!-!^ 

AiJii;k^  :    V   «i>«^-      T^M   11   1  of  August,  September,  and  October,  the  fettBf 

i^s?S^  ?  ^  ^•^^  ^'^   •"'"^  part  of  July,  ^  the  beginning  of  November. 

vnminesebnes:  About  the  middle  of  Augus^  at  nine  o^dodl 

**  A  feroad  aad  aaqile  road,  whose  deat  is  gold,  in  the  evening,  it  may  be  seen  stretching  in  aa 
^^*d  pavasMBt  atora,  aa  atan  to  oa  appear ; 

Baea  la  tba  galaiy  that  MtUy  Way,  •  See  tiM  direction  of  thla  ions  la  the  aap  of 

Uka  10  a  ciNllaf  aoaa  powdered  with  stars."  the  stars  oa  Marcator'a  pr«iiaction. 
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dirfi^Mdnvetioaofcr  the  beaToifl,  from  nortb-   and  oIlMr  tonimmti  ririag  IOTi8ir,vHMi 
Mft  to  loadi-weft,  and  its  upgmat  ZDOtiaii   dutanoes  baffle  the  utOMMt  abeteb  of  iaNgjo^ 
along  the  heaYent  may  be  traced  along  with   tion. 
that  of  the  other  conetellationa.    At  other 
aeaKmaoftheyear.andatotherhonnof  the     •'Owhataconilaenceofeikorealtot 

^TTt.    .y      I    -a  li,^^    -ii  .^-,^-  -««i«.     From  ■udi  nnnnmbered  down  the  iteep  oftetTci 

mght»  ite  pontion  and  fiwrm  wiU  appear  aome-     Birea»  to  a  point  ud  centres  on  my  n0L" 
what  difierent    It  appean  most  brilliant  m 

the  southern  hentt^phere,  particolaily  in  the  The  foUowing  contains  a  brief  ramiBBj  d 
neiij^iboiirhoodofArgo^  An,  and  the  splendid  8br  W.  HencheTs  obaervalions  on  this  ngioa 
constellation  of  the  Gross.  Between  the  tropics,  of  the  heaTcns,  made  with  a  Newt0Dis&  »• 
where  the  atmosphere  is  dear  and  serene,  ii  fleeting  telescope  of  twentj  jGnt  focsl  kagdi 
appears  nuMtvivid  and  brilUant.  Mr.B^doa  and  an  apertoie  of  eighteen  incbes.  Hefamd 
inmms  us  that,  from  the  top  of  Etna,  it  ap-   that  this  instrument  oonqdetely  nscdved  iD 

Cred  *<  like  a  pore  flame  that  shot  acroas  the   the  whUiah  appearanees  into  etan,  which  ths 
▼ens."  telescopes  he  ibnnerij  used  had  not  Kglit 

The  ancients  seemto  hsTe  conjectoied  that   enough  to  da    The  portion  he  fiiat  obsernd 
the  whiteness  of  this  looe  was  owing  to  a   waa  that  about  the  hand  and  dub  of  Orio^ 
confluence  of  stars ;  for  Ovid,  in  the  lines    and  he  found  in  this  apace  an  antapidiiif 
above  quoted,  says,  **  Its  groundwork  is  of    number  of  stars,  whose  number  he  eiid» 
atars."    Soon  after  the  invention  of  the  tel^   voured  to  estimate  by  counting  many/eUi; 
scope  this  conjecture  was  confirmed,  and  a»>   that  u^  the  apparent  space  in  the  heavm  k 
tronomera  were  awtnnidied  at  the  number  of    could  see  at  once  through  his  tetoscopf,  ai 
iten  which  appeared  in  this  bright  lone  of    computing  from  a  mean  of  these  how  dvbj 
the  heavens;  and  their  number  appeared  to  be   may  be  contained  in  a  given  poitiflBoftlt 
increased  in  pn^ortion  to  the  magnifying   milky  way.    In  the  most  vacant  fha  le  b 
powers  of  their  telescopes.    But  it  was  not   met  with  in  that  ndghbourhood  he  ftead  $S 
before  Sir  W.  Herschd  applied  his  powerful  stars;  other  six  fields  contained  llOp  €0,7!), 
inetruments  to  this  region  of  the  heavens   00,  70,and74starB,amean  of  allwliidifin 
that  its  proAindites  vrare  explored,  and  all  its   70  for  the  number  of  stars  to  each  field;  vi 
minute  nebulous  parts  shown  to  consist  of    then  he  found  that,  by  allowing  fifteen  » 
countless  myraids  of  stars,  of  every  apparent  nutes  for  the  diameter  of  his  field  of  vitv,i 
magnitude,  stretching  onward  to  the  regions  bdt  of  fifteen  degrees  long  and  two  laM 
of  infinity,  till  they  appeared  to  be  lost  to  the  vi^ich  he  had  often  seen  pass  thrmgh  bi 
liew,  even  when  aanrted  by  the  largest  tde-  telescope  in  an  hour's  time,  could  not  ooeliB 
aoopes.    On  first  presenting  telescopes  of  con*  less  tlmn  60,000  stars,  large  enough  to  bi 
•iderable  power  to  this  splendid  zone,  we  are   distinctly  numbered ;  besides  v?hidi  he  » 
lost  in  amazement  at  the  number,  the  variety,   peoted  twice  as  many  more,  wiuch  cooid  bi 
md  the  beautiful  configurations  of  the  stars   seen  only  now  and  then,  hy  foint  gUapBt* 
of  which  it  is  composed.    In  certain  parte  of    fiir  want  of  sufficient  light    The  reademij 
it  every  slight  motion  of  the  telescope  presente   aoquire  some  conceptions  of  this  inDOie 
oew  groups  and  new  configuratioBs,  and  the  number  of  stars  occupying  so  smeU  tipv^ 
new  and  wondrous  scene  is  continued  over  if  he  consider  that  it  is  fi%  times  moietbii 
a  space  of  many  degrees  in  succession.    In   all  the  stars  which  the  naked  eye  can  diMn 
ioveral  fields  of  view,  occupying  a  space  not   at  one  time  throughout  the  whole  hai»^ 
nnch  more  than  twice  the  breadth  of  the  and  that  the  space  they  occupy  Im  a^^ 
moon,  you  perceive  more  of  these  twinkling  y^ ^th  part  of  the  vinfale  canopy  of  the  bef 
luminaries  than  all  the  stars  visible  to  the  vens ;  so  that  if  every  part  of  the  finnsoM^ 
naked  eye  throughout  the  whole  canopy  of    were  equally  rich  in  stan,  there  would  be 
heaven.    You  seem  to  penetrate,  as  it  were,  within  the  readi  of  such  a  teleecops  u  He^ 
to  the  remoter  bounderies  of  creation,  and  fed   sdiers  no  leas  than  68,760,000»  or  sixtf-ejgbt 
bMvfldered  and  lost  amidst  the  immensity  of   minVy"*,  eevon  hundred  and  fi%  thoDOV 
Iho  oniveree.    I  have  never  been  inspired  stars.    And  we  are  fiirther  to  consider  tiatH 
with  higher  ideas  of  grandeur  and  sublimity,   was  only  in  the  comparativdy  "  vacaat  pleo^ 
nor  felt  deeper  emotions  of  humility  and  rev-  of  this  zone  that  the  number  of  stin  ^"^ 
erence,  than  when  occasionally  contemplating  stated  were  peredved. 
this  stupendous  scene  through  telescopes  of        In  some  of  his  observations  of  other  pu^ 
contfiderable  fariUiancy  and  power.    There  is  of  this  zone.  Sir  W.  Herschel  infonni  tf  ^ 
not  another  scene  in  creation,  open  to  the  he  deecried  a  much  greater  number  tf^ 
view  of  mortals,  calculated  to  fill  the  soul  luminaries  in  a  similar  extent  of  epsoe.  'Ij 
with  more  august  conceptions,  or  to  inspire  the  most  crowded  parte  of  the  MiD^  WiJ> 
It  with  more  profound  admiration  and  awe.   he  says,  « I  have  had  fidds  of  view  that  ofl* 
In  each  surveys  we  behold  *'  new  heavens"   tained  no  fewer  than  688  stan^  ani  ^ 
0M) 
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irare  eontinaed  fvr  nuiiy  mtnotes,  m  that  in  Irat  as  there  are  eomparatiTely  fow  oflur  »• 
one  <iaarter  of  an  hoor'a  time  there  pawed  no  gions  of  the  heaTena  so  densely  crowded  with 
lea  than  116,000  stara  through  the  field  of  stan  as  the  Milky  Way,  we  nrast  make  • 
new  of  my  telescope."    In  order  to  appro-  certain  abatement  from  thia  estimate,  though 
dale  this  description,  we  are  to  suppose  the  it  is  probable  there  are  more  than  one  hva^ 
teleseope  to  have  been  fixed  in  one  position  dred  millions  of  stan  within  the  reach  of  our 
at  the  time  of  observation,  and  that  by  the  best  instruments  were  all  the  spaces  of  our 
dioraal  motion  of  the  earth,  or  the  apparent  firmament  thoroughly  explored ;  and  future 
motion  of  the  heavens,  the  first  field  of  stars  generations,  with  more  powerfiil  telescopes^ 
wu  gradually  carried  out  of  view,  and  other  may  add  indefinitely  to  the  number.    |Tad  we 
fiekb  appeared  in  suooesaon,  till,  in  the  space  taken  the  most  crowded  field  of  stars  whidi 
of  fifteen  minutes  of  time  one  hundred  and  Herschel  perceived    through    his   te\\»eape 
sxteen  thousand  stars  passed  over  the  field  ^namely,  588)  as  our  standard  tiar  estimating 
of  visioo.    Now,  the  field  of  view  taken  in  weir  number,  the  amount  of  stan  in  the 
hj  the  telescope  was  only  IG'  of  a  degree,  a  Milky  Way  would  have  been  forty  milliona> 
■pace  which  is  leas  than  the  one-fourih  part  and  in  the  whole  heavens,  388  millions.    In 
of  the  apparent  size  of  the  moon.    In  this  short,  to  use  the  words  of  Sir  John  Hei^ 
narrow  field  were  seen  about  as  many  stars  schel-— ^  This  remarkable  belt,  when  ezam- 
ai  are  generally  beheU  throughout  the  whole  ined  through  powerftd  telescopes,  is  found 
iky  by  the  naked  eye  in  a  dear  winter's  (wonderfiil  to  relate !)  to  consist  entirdu  of 
night;  for  although  nearly  a  thousand  stan  «tor»seaffern/dymt«tbiM, like  glittering  dust» 
night  be  seen  by  a  Tery  acute  eye  in  a  dear  on  the  black  ground  of  the  general  heavens.** 
atmosphere,  yet  there  «re  few  persons  that  in  In  regard  to  the  distances  of  some  of  these 
ov  climate  could  distmctly  recognize  above  stara,  we  may  easUy  conceive  that  they  are 
600  or  700  stan  even  in  a  dear  night    At  immense,  and  consequently  far  removed  firom 
another  tune,  this  indefatigable  astronomer  our  distinct  comprehension.    Sir  W.  Her- 
peroeived  no  leas  than  two  hundred  and  fifty-  schel,  in  endeavouring  to  determine  a  **  sounds 
ogbt  thousand  stan  pass  before  his  view  in  ing  Une**  as  he  calls  it,  to  ftthom  the  depth 
tltt  oooise  of  fbity-one  minutes.    In  the  space  of  the  stntum  of  stare  in  the  Milky  Way, 
between  j3  and  y  of  the  Swan,  the  stara  are  endeavoun  to  pove,  by  pretty  condusive 
found  dutering,  with  a  kind  of  division  be-  reasoning,  that  his  twenty  feet  telescope  pe- 
tween  them,  so  that  they  may  be  considered  netrated  to  a  distance  in  the  profundity  of 
as  dwlering  towards  two  different  regions,  gpace  not  less  than  497  times  the  distance  of 
In  this  space,  taking  an  average  breadth  of  Sirius ;  so  that  a  stratum  of  stan  amounting 
•boot  five  degrees  of  it,  he  found  from  obeer-  to  497  in  thickness,  each  of  them  as  far  di»* 
vilionthatitcontains  more  than  88 1,000  stars,  tant  beyond  another  as  the  star  Sirius  is  diih 
vrhidi  gives  above  one  hundred  and  sixty-  tant  from  our  sun,  was  within  the  reach  of 
five  thousand  for  each  dustering  collection.  his  vision  when  looking  through  that  tele- 
Supposing  the  Milky  Way  to  be,  on  an  scope.    Now,  the  least  distance  at  which  we 
average,  twelve  d^^rees  broad,  the  whole  of  can  conceive  Sirius  to  be  from  the  earth  or 
itwiU  eontam  an  area  of  4330  degrees  -^  13  the  sun  is  20,000,000,000,000,  or  twenty  bil» 
X  360.    Now,  if  the  space  examined  by  lions  of  miles;  and  consequently  the  most 
Henchel  between  Beta  and  Gamma  of  the  distant  stan  visible  in  his  telescope  must  be 
Swan  be  about  finirteen  degrees  in  length  and  four  hundred  and  ninety-seven  times  this  dii^ 
five  degrees  m  breadth,  it  will  contain  an  area  tance,  that  is,  9,940,000,000,000,000,  or  nearly 
of  seventv  deffreea,  \diich  is  somewhat  leas  ten  thousand  IniUons  of  miles !     Of  such  ini> 


than  the  >irst  part  of  the  space  occupied  by  mense  distance  it  is  evident  we  can  form 


seventy  degreea, 

in  the  A^st  part  t  _  _ 

the  Milky  Way.    Were  we  to  suppose  every  nothing  approaching  to  a  distinct  conception* 

part  of  this  zone  equally  rich  in  stan  as  the  We  can  <mly  approximate  to  a  rude  and  in^ 

qpace  now  referred  to,  it  vrill  contain  no  less  perfect  idea  by  estimating  the  time  in  which 

than  20,191,000  stars,  or  more  than  twenty  the  swiftest  bodies  in  nature  would  move  over 

thiwsand  timuM  the  number  of  those  whidi  such  vast  spaces.    Light,  which  is  endowed 

m^  visible  to  the  naked  eye.    The  vrhole  with  the  svnftest  degree  of  motion  yet  known, 

riable  heavens,  conddered  as   a  spherical  and  which  flies  at  the  rate  of  nearly  twdve 

plane,  contains  an  area  of  41,253  degrees,  millioiu  of  miles  every  minute,  would  require 

Now,  could  we  suppose  every  portion  of  the  one  thousand  six  hundred  and  forty  yean  be- 

finaanent  to  be  equally  well  replenidied  with  fi>re  it  coidd  traverse  the  mighty  interval 

itan  tt  the  milky  zone,  there  would  be  more  stated  above ;  and  a  cannon  ball,  flying  at  the 

(ban  195,000,000*  of  stara  in  the  heavens  rate  of  500  miles  an  hour,  would  occupy  more 

^McemiUe  by  such  a  teleacope  as  Hersdid*s;  than  3,267,855,048,  or  two  thousand,  two 

hundred  and  sixty-seven  millions,  eight  hna* 

•«g/s  i»569||X»l,000  .195,007,757.  died  thousand  years,  in  paawig  through  Hm 

'•         '•  mi) 
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miat  (pace  ! — ■  perioi]  of  jcan  before  nhich  •ttJ  (lytng  widi  ill  ntmoiC  ■atoulj,  ■i«rii  mI 

tU  the  iluntioD  that  hu  ptvcd  since  nun  reach  in  IBD  yean.    We  are  aaliaiMml  tt 

wu  placed  on  thu  globe  appean  onlj  like  a  the  dii  of  Hid)  «  pbnet  M  JtfitaT,  ifUd 

faw  flBettng  hoon,  or  ■■  ai  an  handbRadtli  ot  could  contMD  within  ita  riwamfewaee  Hora 

a  qian."*  than  a  thonaand  flobaa  ai  laiBe  aa  the  aat^ 

Haie,  then,  let  d<  pau«  for  a  mnnent,  and  Ws  are  jiutTy  amaKd  at  the  itapcadDiie  na^ 
MWader  the  auguit  ^edacle  pieaenteid  to  nitode  A  the  eon,  which  U  a  thauaand  fiiiHB 
viaw.  We  behold  a  few  whitirii  ^lacai  in  ttie  etie  of  JDjiiter,  and  which  iltniiiinalia  wift 
ttie  flnnunent,  aliiKiat  orerkxiked  In  a  nun-  ite  ■plendom  a  q>heie  of  more  thaai  l*a  Aob- 

•MD  obaerter  when  be  CMta  a  nide  glance  Mnd  mitlioiu  of  mike  in  dreunfelaMB.    Btf 

span  tlie  erening  ik; ;  jet  in  Ihie  apparently  what  aie  all  and)  dJaUntra  and  iBnimaiomi 

inegular  belt,  which  uppetit  only  Ike  an  ao>  vait  and  '""""f  aa  they  aie,  conpaied  widi 

odental  tinge  on  Ihe  &oa  of  the  Gnnaroent,  the  aatoniahing  frandenr  of  ttie  •one  befcw 

m  diacoTBT,  by  optieal  inatraoiRita,  what  ap-  tw!    Th^  sink  into  companlin  iMgnifi- 

pean  to  be  an  amaiing  and  boondleaa  oni-  cance,  and  aie  almoal  toM  Hght  at  amidal  Aa 

Terae,    We  behold  not  only  tan  thouaandi,  myriadf  of  aplendid  anna  which  occvpy  the 

but  miihau  of  aplendid  auaa,  when  not  a  p^un^'^"  ^^  '^  Milky  Way.  What  >  mt 

maglit  orb  can  be  perceiTed  by  the  nnuuted  «d  and  one  plaoetaiy  ■yatem  b  Ae  [aiiwma 

•ya.    The  diataoce  at  which  tbeae  laminoua  cf  ten  miilieat  at  anna  peihapa  ftr  nma  la- 

globea  an  placed  bam  onr  abode  ii  altogether  aplendent,  and  of  a  hundred  timea  dua  ini» 

arerwhelming;  ann  the  moat  liTely  imagina-  facr  of  qiadoD*  worlds  which  douMca*  reidic 

tioo  drop*  its  wing  when  attempting  ita  Sight  armind 

into  such  tinlatfaomable  regions.    1'he  scene*  as  it  is, 

of  grandeur  and  msgaificence  connected  with  we  ^ij 

aodi  august  objects  aie  utterly  overwhelming  ner  of  c 

to  audi  &ail  and  limited  beings  aa  man,  and  greater 

perikapa  eren  more  eialtcd  orden  of  intelli-  and  aa 

gencea  may  find  it  difficult  to  fbna  eren  an  akirts  o 

approximate  idea  of  objects  ao  distant,  so  no-  vast  ■■■ 

uoniua,  and  so  suUime.  say,  in 

On  ouc  Gnt  eicursiaiis  into  the  eeleadal  when  t 

ragioo*  ne  are  almoet  frightened  at  the  idea  ken  ia 

of  the   distance    of  such  a  body  as  Saluni,  then  m 

iriiich  a  caoQOD  ball  projected  (icmi  the  eailh,  what  i 

HHhyWsr.    UswulB  lbs  bibii  of  obHrvlui  nullinu 

wllb  one  of  lbs  lu»»  reSeMlDf  IcleKopcs  lo  be  so  man' 

airtotmmn*t1miti'nfE.M.    Tbe  dlsueisr  of  ™une*i 

lb*  ipsculiiia  wu  sbvut  ainetHB  Inches  ;  K  was  over  all 

absnl  1W9  Inebti  In  Ihkknrss,  sad  lowsrdi  lbs  „  -hit 
•die  can  conkal.  so  Ibsl  tbe  diuneur  of  im  po-  . 

llsbsd  sarfbea  Is  slaust  a  nuancr  of  id  incb  Itis  ■■'"naty 

UuB  at  tbe  badi.whlckdnuigstsBu  wsiconil-  infinity 

dersd  Df  tbe  pesiui  DiUby  in  ibe  flolshinf  snd  ,-hU  L 

potiihlsf.    ll£ul>rbeuio/twti.<y-.liA.^.nd,  f^ 

wt>baalihsftsne,iiKl|bedel|btr  pound*.    THa  wtbenu 

l»f|e«'»n»uHrlul>ewuton«rucmmiIhbosnls,  of  his  C 

AnlBBeneqasainrarapperaluaiHlniacblstri        ^"t> 

wa*  lequlihefiirweidTlntBndnwTlni  It    Tbe  vast  m 

beir  •  pow.r  of  800  or  1000  lines  witboul  diml-  ^^T? 

BbblnitlieiiMnHte.    Its  Mpshility  of  rMoKlns  him,  hu 

ibe  Babnloiltr  of  the  MlltjrWsr  seams  lo  lw*s  flowing 

•qnJillid  Ibil  »r  IlK  lelesupei  or  Henebel.    Its  feientn 

altowod  iw-nly  dggrNs  of  lis  lei>(lh  r>OBi .  Cyiel  5"i," 

to  pau  ihrouprb  ihe  OiKI,  snd  the  liibt  drew  frnm  "»  "•■ 


(di!diM°  He' "tuS  '^"^'^  -   , mmAi. 

IB  ll,on,«M.  dent  diat  he  iaiwt  overlooked  «lBM*ttB  )■ 
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I   thii  hjpolliM 

-  fidered  u  Ibc  projection  of  th«  nebula  Dpoo 
■  (o  the  minuteit  movemento  of  nil  hU  the  concsTe  lorfice  or  the  (ky,  aa  tctn  boat 
aiea.  Uoder  hi*  palenud  can,  not  only  a  piunt  within  iL  "  We  galhor  tbU,"  nya 
■iBil,  but  the  cnwliog  worm,  the  fluttering  Sir  W.  Heracbel,  ••  from  the  appeomice  o!  th* 
innrf>.  Ibe  little  ant,  and  ersn  the  microKOpac  galaxy,  which  aeenis  to  encompaai  the  nhole 
■ninKlailum,  And  a  home  and  prDviaiane,  ai  heaveni,  aa  it  certainly  miut  do  il  the  iud  it 
wbH  aa  the  higher  order  of  hia  cieahire* ;  Gtc  within  the  huds;  for  nippoae  a  numbar  of 
•■  be  openelh  hi<  hand  and  lupplieth  the  Man  arranged  between  two  parallel  planes 
wmnla  of  eveiy  living  being."  indcAnitely  eitended   every    way,  but   at   ■ 

NotwithBtandiog  the  lize  of  the  Milky  given  conaiderahle  distance  from  one  another, 
Waj,  and  the  immeow  number  of  >tan  of  and  calling  thii  a  silereaJ  atratam,  an  pye 
which  it  i*  compoaed,  it  la  now  coDiidered  i*  placed  aomewhere  within  it  will  aee  all  the 
IMthing  more  than  oae  of  the  nebula,  or  itBra  in  the  direction  of  the  plane*  of  the 
atBTiy  ayitenu,  which  appears  to  be  diipened  atiatum  projected  into  a  great  circle,  which 
throagbioat  tha  nniterae.  It  ia  nippoaed,  and  will  appear  lucid  on  account  <^  the  accuma- 
witli  awne  reason,  that  it  ia  the  nebula,  or  aa-  lation  of  the  aCan,  while  the  teat  of  the 
■embiage  of  atan,  In  which  our  aun  ia  placed,  heavsna  at  the  aidea  will  only  aeem  to  be 
Ita  atoatuD  in  thia  nebula  ia  reckoned  to  be,  acattered  over  with  coneteUalions,  more  or  leaa 
■Dt  ID  Iba  centre  of  ita  thickneaa,  bnl  rather  crowded,  acaHding  to  the  distance  of  the 
t— Ilia  one  of  the  sdea,  near  the  pnnt  where  planea  or  niunber  of  atara  contained  in  the 
it  dmrgaa  into  two  branchea.     According  to   thickneaa  or  «des  of  the  stratum." 

'     Fig.  38.  Thus  if  the  aolar  system 

be  euppOBcd  at  5,  in  the 
middle  of  the  neliula  abe 
def,  with  two  branches,  a 
e,  b  e,  (fig.  38,)  the  nebula 
will  be  projected  bto  a 
drele  AB  C  D.tiie  arches 
A  B  C,  A  E  C,  being  the 
projection  of  the  branches 
a  e,  b  C,  whUe  the  stars 
near  the  mdcs  ofthc  stratum 
will  be  seen  scattered  over 
die  remaining  part  of  the 
beavena  among  the  spacea 
F,I,H.K.G.  If  the  eye 
were  placed  somewiiCTe 
without  the  stratum,  at  no 
very  great  distance,  the  ap- 
pearance of  the  stsrs  with- 
m  it  would  asBume  Ibe  forin 
of  one  of  the  lesser  circlea 
of  the  sphere,  which  would 
be  more  or  les*  contrartfid 
acconling  to  Lhe  distance  of 
the  eye;  and  if  this  d  a- 
tance  were  exceedingly  in- 
craaaed,  the  whole  stniom 
might  at  laat  be  drawn  to- 
gether into  a  lucid  spot  of 
any  shape,  according  to  the 
pontion,  length,  and  height 
of  the  stratom. 

In  order  to  determine 
thoaa  points,  Sir  W.  Hcl- 
sehel  put  in  practice  a 
method  which  he  calls  niUj^ 
tn^  the  lieantni.  which  co«- 
Bfls  in  repoatedly  oountinf 
the  number  of  stars  in  the 
Oelda  of  view  very  near  etA 
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am  irf'llw  Dum-   m>j  haie  dnwi 
bciofManintlutpiuiorthclieaveiu.  He  then   "If  It  wen  postbla  to  dutmgmA  b 
proceed*  on  the  nippoMtioa  tUU  the  itan  am 
•qudlyKBttcred.uuJfrorDlhcniiniberorctan  Tig.  39. 

in  any  part  of  the  heaveni  tie  dediieee  tiu 
length  li  Jus  nnial  ra;,  m  the  Jiittance  ihiou^ 
which  his  (eleacope  had  penetrated,  OFt  in 
other  words,  the  Jiatanoj  of  the  lemotett  «ta» 
in  tlial  particular  legion  of  Ihe  heavcna.  To 
illlutnte  Ihia,  let  u>  nippose  the  Milk;  WuJ 
■  neliula,  and  thai  Ibe  aun  i)  not  placed  in  i^ 
centre.  Then,  on  tho  auppoaitioa  that  the 
■tan  are  ncarlj  equally  H-allered.  it  is  evident 
Ifaat  the  part  of  the  Milky  Way  where  the 
Mara  are  lUe  moat  auroerous  eilend  liutheat 
frmn  the  nin,  and  the  pattt  where  they  are 
\rai  nuineroua  muft  extend  to  a  leas  diatance. 
Proceeding  on  theae  giounda,  8ir  W.  Her^ 
■chel  liMind  the  length  of  hia  vieual  ray  for 
diSeirnt  parti  of  the  heaTena.  In  aoine  caata 
he  rouod  it  equal  to  497  timea  the  diatance 
of  Siriua,  nippoaed  to  be  the  neareit  star,  ai 
fwinerly  ilaled.  The  tbltowing  ia  a  repre- 
■antation  of  a  wction  of  the  nebula  of  the 
Milky  Way,  accaidiiig  to  his  delineaton. 
This  iection  ti  one  which  mskea  sji  angle  of 
thirty-five  degrcM  with  our  equator,  croa^ng 
it  in  124]  and  SD4^  degrees.  A  celesti^ 
globe  adjusted  to  the  latitude  of  fifly-Gve  de- 
greea  norUi,  and  having  r  Ceti  near  the  me- 
ridian, will  bare  Ibe  phine  of  this  section 
pcdnlcd  out  bj  Ihe  boiizon.  If  the  solar 
■yitem  (fig.  30)  be  at  <S,  the  brightness  of  the 
Milkj  Way  will  be  greatest  in  the  dlrectiona 
Sa,Sb,  Sp,  where  the  atara  that  interrene 
■re  moat  numerous,  or  where  the  visual  raj 
ia  longeat.  In  the  lateral  directions  Sn.  £  m, 
the  nebuloai^  will  not  appear  from  Ihe  amall 
number  of  interpoeing  itars,  and  Ihe  itan, 
Ihou^  numeroua,  will  appear  more  scattered. 
Id  Ihe  direction  S  e,  on  account  of  the  open- 
ing between  a  and  b,  there  will  be  an  emptf 
■pace  contained  between  these  two  brenchea 
where  the  nebulosity  ia  not  observed,  aa  is  the 
eaaa  in  the  Milky  Zone  between  u  Scorpio  io 
the  south  and  y  Cygni  in  the  north,  a,  kngth 
of  about  lOS  degrees.  The  staia  in  the  bor- 
der, which  are  marked  larger  than  the  real, 
an  those  painted  oul  by  the  gauges ;  the  in- 

UrtDedisIc  parts  are  filled  up  by  amallec  atari  the  parta  at  an  indefintieiy  extended  wUc, 
arranged  in  straight  lines  between  Ihe  ganged  the  nebula  we  inhabit  miglit  be  said  to  be  ow 
imos.  The  drrle  around  S  repraaents  an  ei-  that  has  fewer  malts  of  antiquity  than  any  of 
lent  shoot  forty  time*  the  distance  of  tiio  the  resL  To  explain  this  idea  more  ckariy. 
nearest  fiied  stare,  which  imy  be  conndered  we  shoold  recoUecl  that  the  condennticai  of 
*a  comprehending  all  those  which  are  visible  darter*  of  stars  has  been  aacribed  lo  a  gndid 
la  the  naked  eye.  ^iproach ;  and  whoever  reflects  on  the  nimi- 

"Fion;  this  figure,"  says  Sir  W.  HeiwJiel,  her  of  ages  that  must  have  passed  bcfom  mu 
"we  may  see  that  our  nebula  i*  »  very  eiten-  of  Ihe  clusters  that  are  lo  be  found  in  mjia- 
ave  branching,  compound  congeries  of  mtmy  tended  catalogue  could  be  ao  far  camdrnnd  H 
mUUoni  of  itan,  which  moat  probably  owes  we  find  them  at  present,  will  not  wonder  if  I 
te*oiTgin  to  msny  remarkably  large,  as  well  aacribeacprtoin  air  of  youth  and  vignnrtovoy 
■■  [TeUy  closely  scattered  small  stars  tliat  many  reguLirly  aiaitered  rc)[ioiis  of  ottr  ad* 
(600) 
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nd  flUmUuii.  There  are,  moreoTer,  many  changes  which  happen  among  the  hnmcBae 
plaoQS  in  it  in  which,  if  we  may  judge  from  assemblages  of  matraial  existence  which  con- 
aome  appearances,  there  is  the  greatest  reason  stitute  the  uniTezse.  There  is  a  high  degree 
to  believe  that  the  stars  are  drawing  towards    of  probability  that  OTeiy  thing  within  the 

secondly  centres,  and  will  in  time  separate  material  system  is  liable  to  change  of  on« 

into  cluaters  so  as  to  occasion  many  subdivi-  kind  or  other,  and  that  there  is  no  sun  nor 

SKNML     Our  system,  after  numben  of  ages^  world,  among  all  the  myriads  of  globes  which 

may  yrmry  possibly  become  divided  so  as  to  replenish  the  sidereal  heaTcns,  but  what  is 

give  liae  to  a  stratomof  twoor  three  hmidred  actually  in  motion^ — and  moving,  too,  with 

nebnlB  ;  lor  it  woukl  not  be  difficult  to  point  a  velocity  which  the  inhabitants  of  such  a 

ODt  CO  many  beginning  or  gathering  dusters  world  as  ours  can  scarcely  appreciate ;  and 

in  iL     This  throws  considerahle  U^t  upon  such  motions,  in  the  course  of  ages,  may  be 

that  remaifcaUe  collection  of  many  hundreds  productive  of  a  vast  diversity  of  sceiiery  in 

of  nefafnlse  whidi  are  to  be  seen  in  what  I  have  difterent  regions  of  the  universe.    Ami  if  so^ 

called  ttm  ndntlaus  siraiufn  in  Coma  Berfr>  it  presents  to  view  another  instance  of  that 

Dices.     It  appears  from  the  branching  and  ex-  variety  which  the  Creator  has  introduced 

tended  figure  of  our  nehuhe,  that  there  is  into  his  universal  kingdom  to  gratify  the  un- 

room  Ibr  the  decomposed  small  nebuls  of  a  bounded  desires  of  intelligent  beings. 

large  rednoed  former  great  one  to  approach  I  shall  conclude  this  chapter  with  the 

to  OS  in  the  sides  than  in  any  other  followingdescriptionofthe  Milky  Way,  which 

•  ...**  Some  parts  of  our  system  Sir  John  Herschel  has  published  since  his 

m  indeed  already  to  have  sustained  greater  residence  in  the  southern  hemisphere : — **  The 

lavage*  of  time  than  others;  for  instance,  in  general  aspect  of  the  southern  circumpolar 

tike  body  of  the  Scorpion  is  an  opening,  or  region — including  in  that  expression  sixty  or 

hole,  which  i»  probably  owing  to  this  cause,  seventy  degrees  (^son^-polar  distance — ^isina 

It  ia  at  least  four  degrec^s  broad,  but  its  height  high  degree  rich  and  magnificent,  owing  to  the 

I  have  not  yet  ascertained.     It  is  remarkable  superior  brilliancy  and  larger  developemcnt 

that  the  80th  nebula  of  the  Connaissanee  des  of  the  Milky  Way,  which  from  the  constella- 

Temp»^  which  is  one  of  the  richest  and  most  tion  of  Orion  to  that  of  Antinous  is  in  a  blaze 

oompnased  dusters  of  small  stars  I  remember  of  light,  strangely  interrupted,  however,  with 

to  have  eeen,  is  situated  just  on  the  west  bor-  almost  starless  patches,  especially  in  Scorpio, 

der  of  it,  and  would  almost  authorize  a  sua-  near  a  Centauri,  and  the  Cross ;  while  to  the 

picioa  that  the  stare  of  which  it  is  composed  north  it  fades  away  pale  and  dim,  and  is  in 

weie  eollected  from  that  place,  and  had  left  comparison  hardly  traceable.    I  think  it  is 

the  vacancy.'*  impossible  to  view  this  splendid  zone,  with  the 

The  rpmarks  in  the  above  paragreph  I  astonishingly  rich  and  evenly  distributed  fringe 

present  to  the  reader  merely  as  the  opinions  of  stare  of  the  third  and  fourth  magnitudes-^ 

of  an  illustrious  astronomer  and  an  inde&ti-  which  form  a  broad  skirt  to  its  southern  bor« 

gable  obaerver  of  celestial  phenomena,  vrith-  der,  like  a  vast  curtain — ^without  an  impres- 

oat  vouching  for  the  accuracy  or  probability  of  sion  amounting  almost  to  a  conviction,  that 

soch  apenilations  and  hypotheses.    To  do-  the  Milky  Way  is  not  a  mere  stratum,  but  an 

termine  the  reality  of  such  dianges  in  bodies  annuhu  ;  or  at  least  that  our  system  is  placed 

so  namerOQS  and  so  distant,  would  require  an  within  one  of  the  poorer  or  almost  vacant  parts 

indefinite  lapse  of  ages ;  yea,  peihaps  the  re-  of  its  general  mass,  and  that  eccentrically,  so 

volutiona  of  eternity  are  alone  sufficient  for  as  to  be  nearer  to  the  parts  about  the  Cross 

detemitting   the    sublime    movements  and  than  to  that  dian^etrically  opposed  to  it.** 


CHAPTER  XL 

On  Groupi  and  Gutters  of  Stan. 

Oir  a  cursor}' view  of  the  heavens,  the  stare  observer,  and  lead  to  the  conclusion  that  the 

appear  to  be  very  irregularly  scattered  over  stan  of  which  they  are  composed  have  been 

the  concave  of  the  firmament  In  some  places  brought  together  by  some  general  law,  and 

a  eonaideTable  interval  appean  between  neigh-  not  by  mere  casual  distribution.     Of  these, 

bouring  Htara,  while  in  othon  they  appear  so  the  group  called  the  Pleiades,  or  Seven  Stars, 

crowded  that  the  eye  can  with  difficulty  per-  is  £e  most  obvious  to  common  observers, 

eeivc  the  spaces  between  them.    Even  to  the  This  group  is  situated  in  the  constellation 

inassisted  eye,  there  are  certain  groups  of  this  Taurus,  about   14^  to   the  westward  of  the 

strike  the  attention  of  every  star  Aldebaran  (see  Plato  I.,)  and  may  be  seeu 
76  8£  (eoi) 
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•veiy  dear  evening  from  dw  end  of  August  to  one  thet  this  diiiribiition  wm  Hib  iwdl  «f 
till  the  middle  of  ApriL*     It  is  generally  design,  or  that  there  is  a  reason  or  aam  fk 
leckoned  that  only  nr  stars  can  he  distinctly  soch  an  assemblage.^ 
counted  in  this  group  by  eommon  eyes,  but  The  constellation  called  Ciima  Bererdtau 
diat  originally  they  conwstcd  of  aeom,  which  another  group»  more  diflosed  than  the  Pl» 
every  one  oouM  easily  peroetve,  and  it  has  adea,  wUch  consists  chiefly  of  smtll  ttui 
therefore  been  conjectured  that  one  of  them  has  which  can  scaioely  be  distingnidied  in  tiu 
long  since  diaappMied.    To  this  dicumstance  pieeenoe  of  the  moon.    Tins  beaotiiiil  dmter 
Ovid,  who  'lived  in  the  time  of  our  Saviour,  lies  about  Aye  degrees  east  of  the  equiiKKlBt 
alludes  in  these  lines:  eoluie,  and  midway  between  the  stir  Car 
•*  Now  rke  the*  PMmdu,  tboM  nymphs  lo  (kir  CaroU  on  the  nortb-east,  and  Dendjoh,  io 
OaesMvennambered,  DowbattlxtiMr«aro."f  the   Lion's  tail,   on   the  soutb-weit    If  a 
In  &bulous  history  it  is  said  that  the  Pleia-  straight  line  be  dnwn  from  BendnmA^-^ 
dea  the  star  Merope,  one  of  the  Atlantides,  ap-  "^^  et  the  extremity  of  the  teil  of  the  Gmt 
pears  more  dim  and  obscure  than  the  rest,  or  Bear— through  Cor  Carofi,  and  prodooed  to 
IB  altogether  extinquished,  because  as  the  Denebola,  it  will  paas  through  tiys  chnter.  It 
poets  fancy,  she  manied  a  mortal,  while  her  n^y  abo  be  distinguiahed  as  situsted  abeot 
oaten  married  some  of  the  gods  or  their  de-  twenty-six  degrees  west  by  north  from  tht 
soendants.    Dr.  Long,  however,  declares  that  linght  star  ilrcforua.    The  eoniuied  Inin 
he  himself  had  more  than  once  seen  seven  of  this  assemblage  of  sniaO  stan  been  aeo*' 
ftars  in  tiiis  group ;  and  a  learned  astionomi-  tain  resemblance  to  that  of  the  Miftj  W17, 
cal  friend  assured  him  that  he  had  seen  eight  ^nd,  besides  the  stars  of  vffaich  it  is  diieilf 
stars  among  the  Pleiades,  where  common  eyes  composed,  it  contains  a  number  of  nelnlft 
can  discover  but  six ;  and  Kepler  says  of  his  ^  ^*  Hersdiel  supposes  that  the  atntsD 
tutor  Mfistlinus,  that  *<  he  could  reckon  four-  of  nebulas  in  this  quarter  runs  ont  a'veijaai- 
teen  stars  in  the  Pleiades  without  any  glasses."  eidenible  way,  and  that  it  may  even  nske  the 
This  diflerence  in  the  number  seen  by  difler-  circuit  of  the  heavens,  though  not  in  fine  of 
ent  persons  m  this  group  is  obviously  ow-  the  great  circles  of  the  qihere.    Heibofap- 
ing  to  the  diffirent  degrees  of  acuteness  of  Po>cs  that  the  situation  of  the  atratam  ii 
vision  possessed  by  the  respective  individuals,  nearly  et  right  angles  with  the  great  aidenal 
However  small  the  number  perceived  by  the  >tratum  in  which  the  sma  is  placed,  that  tfai 
naked  eye,  the  telescope  shows  them  to  be  a  C<Mn&  itself  is  one  of  the  chisten  in  it,  and 
pretty  numerous    assemblage.      l>r.  Hook,  ^"^  it  is  mi  account  of  its  nearneaa  diatitap- 
Ibrmeriy  professor  of  geometry  in  Gresham  P^'''*  to  be  so  scattered.     He  apppebendidnl 
College,  informs  us  that,  directing  his  twelve-  the  direction  of  it  towards  the  north  lief  pro- 
feet  telescope   (which  could  magnify   only  hably,  with  some  vrindinga,  through  the  Great 
about  seventy  times)  to  the  Pleiades,  he  did  ^^^^  onwards  to  Cassiopeia,  thenoe  tfanngh 
in  that  small  compass  count  seventy-eight  the  girdle  of  Andromeda  and  the  Nortkn 
stars;  and  making  use  of  longer  and  more  ^^  proceeding  towards  Cetus;  wbiie  !»• 
perfect  telescopes,  he  discovered  a  great  many  ^<^*  the  south  it  passes  through  the  Vngia, 
more  of  different  magnitudes.  probably  on  to  the  tail  of  Hydra  andC^ 

The  ingenious  Mr.  Mitchell,  more  than  fifty  taurus. 

years  ago,  started  the  idc«  of  the  stars  being  Aiiother  group,  somewhat  aimilsr,  bat  ka 

formed  into  groups  or  systems  which  are  en-  ^finite,  is  feund  in  the  consteflattoD  of  Can- 

tirely  detached  from  one  another,  and  have  cer;  it  is  called  Prasepe,  or  the  Bee  Hire, 

no  immediate  connexion.    In  reference  to  the  '^^  ^  *  nebulous  cluster  of  veiy  nmale  4v% 

Pleiades,  he  conducted  his  reasoning  as  fol-  ^'^'t  sepantely  distinguishable  by  ftl  vtked 

lows : — «« The  Pleiades  are  composed  of  six  •Je*    ^  telescope  of  very  modoaH  pwff- 


remarkable  stars,  which  are  placed  in  the  {however,  easily  resolves  it  into 

midst  of  a  number  of  othere  that  are  all  be-  >*  sufliciently  luminous  to  be  seen  tf  «]M^ 

tween  the  third  and  sixth  magnitudes ;  and  ^^^  speck  by  the  unassisted  eye,aiillliBni^ 

comparing  this  number  six  with  the  whole  ^^^  ^^  ^^  nucleus  of  a  comet,  ftriririeb  i* 

number  visible  in  the  heavens  to  the  naked  ^^  frequenUy  been  mistaken  by  otdhviy  ^ 

eye,  he  calculated,  by  the  doctrine  of  chances  "CJ^c"-    It  is  situated  in  a  triangdsr  fodioii 

that  among  all  this  number,  if  they  had  been  ^^  regard  to  Castor  and  PiocyoB>«  ^ 

dispersed  arbitrarily  through  the  celestial  vault,  ^^^  I>og'    A  line  drawn  firon  Prtgonj" 

it  was  about  five  hundred  millions  to  one  that  *  north-easterly  direction  meets  with  Pjw^ 

•X  of  them  should  be  placed  together  in  so  "^^  ^  distance  of  twenty  degrees.    Tbia  ^ 

■nail  a  space.  It  is  therefore  so  many  chances  ^rawn  in  a  north-westeriy  directioii  from  Pi** 

•  A  tel-coplc  view  ofihePIeUde.1.  exhibited  fSjf'  "«•  C»^r  at  the  ."T*  *f^ 

m  the  Appendix.  These  hnas  form  nearly  a  right  i«gtt>  w 

t*'Qu«tepceiDdlcl,sextoaMnaflaesolem/*  angular  point  being  in  Pneaeoe.   It  tb/J 
(COS) 
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(OnwiM  badiaeoTendtrrniMiuaf  twoitan  of  1 10,  thii  view  wa*  rairtstR]  «tiI1  morebnl- 

et  the  faaith  m^putnde  Ijing  aaa  on  dlbeT  Hint    Screral  Qeld*  of  riew,  nearlj  of  thii 

■de  oTit  atllwdHluiceof  iboaltwodBgieea.  deaciiption,  m*j  be  pvrceired  in  this  ehuttn, 

limaj  l^«ne  IwfiMiiid  br  oaaoMvtne;  >  tine  Fig.  40  lupittato  one  of  tbMB  Tiewi,  in  wfakh 

fawnthnn^Cutin'andPqllaitalhaaoutb-  aome  of  the  imaUer  (Un  are  omilted.    Thb 

iMt,  md  oontiDind  iboat  fifteen  iegitf,  or  view  wu  Ukeo  nith  tbe  S  j  feet  teletaipa, 

dma  timn  tbe  djaUnce  between  Cutor  uid  hanng  ui  erect  eje-ptece.     Tbe  configun- 

PoOoi.   Thia  dualei.  Sir  W.Henchel  thinks  lion*  appear  tomewluit  diffiienl  in  their  nU 

Mane*  to  a  oeitain  ueboloai  ftratun    aa  tioni  to  each  other  when  viewed  with  an  in- 

^Hacei  aa  to  lie  nearaet  oa.    This  itratDia  verting  eye-ptece. 

rant  front  •  Cancri  lovarda  the  aoath,  over  Another  clnater  ia  found  in  the  iwonl-IiBii- 

ttw  BTth  nebula  t^  the   Caniuiittanee  de»  die  of  Ftneut,  which  ii  crowded  with  atari 

Timpt,  which  b  a  very  beautilul  and  mnch  of  ■  amaller  Rie  than  in  the  cloiten  already 

eompreMed  cloalei  of  atara,  earily  to  be  aeen  noticed,  ami  which  leqairet  a  tetsucope  cf 

bf  uj  good  leleeoope,  and  in  which  hebu  greater  power  to  reeotre  them  and  (how  them 

ttmetiti  ab««e  SCO  atan  at  onec  in  tbe  field  aepcnted  frmn  each  other.    Peraeui  ii  on* 

of  view  of  Ua  great  reflector,  with  a  power  of  (rf*  the  nortben  circampotar  eoniteUation^ 

151,    Tlua  cIntaT  ifiiMaring  m>  plainly  wiA  nearly  opposite  to  the  three  etan  in  the  ta3 

Hij  good  coounon  toleicope,  and  being  aa  of  the  Great  Bear.    A  line  drawn  from  theae 

neai  to  the  ooe  whidi  may  be  aeen  with  the  Man  tbroagfa  the  Pole^tar  meet!  the  awnid 

naked  eye,  dmotet  it  to  be  probably  the  next  and  head  of  Panena  at  nearly  an  eqnal  dia- 

in  '!■»«"—  to  that  witlun  the  quartile  formed  tance   on  the  oppoeite  ode.    It  i*  directly 

i]yiil9.     Fnnn  tbe  6Tlh  nebula,  the  atn-  north  of  tbe  Pteiadee,  between  Andrameda 

torn  ef  Cancer  proceeda  towaida  the  head  of  and  Amiga.    The  nrord  ia  in  the  neighbonr- 

Hjdra.  hood  of  Candopeia.     A  line  drawn  from  Al- 

I  hava  aeUom  etmtemplaled  ■  mote  btil-  gtrM,  the  brigblen  itar  in  thia  constellation. 

East  and  beantifal  view  in  the  hearens  than  to  the  middle  of  Cassiopeia,  posses  thnmgh 

one  ef  (ha  fields  of  view  of  this  cltuter  of  stan.  the  sword-bsndle  where  the  claster  a  aitoated, 

Wih  a  84  feet  achromatic,  and  a  power  of  which  is  abont  midwqr  between  these  two 

'  9i,  I  htra  counted  from  fifty  to  seventy  atara.  object*. 

Fifteen  or  turenty  of  the  most  brilJiant  of  If  the  lowennost  of  the  throe  Knall  staii 

tfasM  presented  beautiiiJ  confignrationa  ;  one  which  fonn  tbe  tword  of  Orion  be  viewed 

of  them  was  an  equilateral  triangle ;  another,  with  a  good  teleecope,  a  beaatiinl  coflGgnra- 

•n  iaosnlus;  a  tWrd,  nearly  of  the  figure  rf  tion  irfstar*  will  bo  perceived.    Fig.  *!•  re. 

a  cone ;  a  fearlh,  parallel  lines,  ttc     In  more  presents  the  principal  itar*  compnbended  in 

than  two  inatanooi,  three  biiltiant  ^o>Jistwit  one  field  of  view  at  this  point,  as  tsken  with 

■an  ^leared  ia  a  straight  tine,  similsr  to  a  lii  feet  and  a  half  telescope,  with  an  in> 

Ibebeb  of  Orion,  iriiile  a  conBderable  nnm-  verting  eye-^ece,  magnilying  110  timea;  it 

tai«f  tbi«nmiDing  Stan  appeared  eitremel;  exhibits  a,  distant  reaemUanc*  «f  the  whoU 

rif-M.  ri»ii.* 


6)  feet  adiroinatic,  wltoaa    cmstellation  of  Orion  ■•  ■«»  I7  dw  lukid 
ache*  diameter,  and  a  power    vj^    But  in  the  nei^ibmirbood  of  eertafai 


•IVlct  glaM  ia  i  inche*  diameter,  and  a  power    eye. 
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|nr(8  of  the  Milky  Way,  poticolutyaboat  the  which  it  v  compond  appear  more  tnd  nm 

mgions  in  tiie  vicinity  of  the  star  AUair  and  aocamnkted  towards  the  centre, 
in  the   oonatellation  Camopeia,  the    etan,       Many  such    dusten   are    ibund  m  &• 

though  amaJler,  are  much  more  numeraoa.  heaTena  inTiaihle  to  the  naked  eye,  and  ivhoa 

With  a  veiy  moderete  power  on  the  above  existence  as  dim  ^lecks  of  light  cao  only  be 

menrioBid  telesoope,  I  have  had  fields  of  view  recognized  by  the  assietaDce  of  optical  inilra- 

of  from  fifty  to  a  hundred  staia,  some  of  them  ments.  Telescopes  of  moderate  power  cxhiUl 

beautifiiUy  arranged,  and  such  fields  conti-  them  only  as  small  roand  or  oral  specb^ 

fitted  over  a  space  of  several  degrees.  somewhat  resembling  comets  without  tsfli; 

The  above  may  be  considered  as  speci-  but  when  these  objects  are  examiiied  wi& 

mens  of  groups  of  stars,  which  eveiy  one  poe-  telescopes  of  great  pOwer,  *'  they  arp  theii,"y 

sessed  of  telescopes  may  easily  examine  for  Sir  John  Herschel  remarks,  "for  the  most  psrt, 

himselC    They  form  very  beautiful  objects  for  perceived  to  consist  entirely  of  stars  crowded 

exhibiting  to  young  people  and  to  amateun  together  so  as  to  occupy  almost  a  definite  oal* 

in  astronomy ;  and  it  cannot  but  strike  the  line,  and  to  run  up  to  a  blase  of  b^  m  die 

mind  with  wonder  and  admiration  to  behold,  centre,  where  their  condenaation  ii  usul^ 

in  one  point  of  viewt  within  a  space  little  the  greatest"    **  Msny  of  them,  indeed,  us 

more  than  that  of  the  one-Jifth  of  the  app*-  of  an  exactly  round  figure,  and  convey  the 

vent  size  of  the  moon,  nearly  a  hundred  re-  complete  idea  of  a  globular  space  fillfd  fofl  of 

qilendent  suns  emitting  their  efRilgence  from  stars,  insulated  in  the  heavens,  and  codA 

regions  immeasurabiy  distant,  and  arranged  tuting  in  itself  a  family  or  society  apart  fim 

in  beautiful  symmetry  and  order — a  scene  of  the  rest,  and  subject  to  its  own  int^ml  ten^ 

creating  power  surpassing  in  gnndeur  ten  It  would  be  a  vain  tadc  to  attempt  to  camA 

thousand  worlds  such  as  oun,  and  in  which  the  stars  in  one  of  these  globuhr  cbakn. 

our  whole  planetary  system  would  appear  They- are  not  to  be  reckoned  bybnDdiedii 

only  as  the  smallest  twinkling  star.    Such  and  on  a  rough  calculation,  grounded  oa  tfas 

telftKOpic  views  of  the  nocturnal  heavens  apparent  intervals  between  them  at  the  bn^ 

have  a  tendency  to  expand  the  capacity  of  den  (where  they  are  aeen  not  projeded  on 

the  soul,  to  inspire  it  with  magnificent  con-  each  other)  and  the  angular  diameter  of  dM 

ceptions,  and  to  raise  its  afiecdons  above  the  whole  group,  it  would  appear  that  many  dot* 

low  ambition  and  paltiy  concerns  of  this  tran-  ters  of  this  descnption  must  contain  at  kai 

aitory  scene  to  the  distant  and  more  magnifi-  ten  or  twenty  thousand  stars,  compsrted  aad 

cent  scenes  of  the  Divine  empire.    To  the  wedged  together  in  a  round  space,  whose  lo- 

devout  and  contemplative  philosopher  the  fol-  gular  diameter  does  not  exceed  eigbt  or  ten 

lowing  lines  of  the  poet  may  be  applied :  minutes— that  is  to  say,  in  an  area  not  bmr 

"Not  to  thU  evanescent  speck  of  earth  ^"^  f.  *^?*  P*^  ^  that  covered  by  the 

Poorly  eoafined— the  radiant  tracks  on  high  moon."     The  stars  compoamg  socfa  duStos 

Are  hia  exalted  range;  intent  to  gase  appear  to  form  a  system  of  a  pecoliar  and 

g"„^'iUSV."„5/ror.!?.'Jr"^^^  Jiffip*?  «*«»^.  ".Their  n>«nd  fip».d«; 

Ofihe  sole  Being  right,  who  cpoke  the  word,  Kf  indicates  the  existence  of  some  genou 

And  Nature  moved  complete."  bond  of  union  in  the  nature  of  an  attnctift 

Tbomsoh's  8,mm$r,  fy^^  ^^  j^  ^^^  ^f  ^^^^  ^^  «  an  eri- 

Sir  W.  Herschel  makes  a  distinction  be-  dent  acceleration  in  the  rete  of  condenaation 

tween  grouju  and  ehuters  of  stars.    A  group  as  we  approach  the  centre,  which  is  not  tda<- 

Is  a  collection  of  stars  closely  and  almost  able  to  a  merely  uniform  distribution  of  et^rn* 

equally  compreased,  and  oi  any  figure  or  out-  distant  stan  through  a  globular  space,  but 

finob    There  is  no  particular  condensation  of  marks  an  intrinsic  density  in  their  state  d 

the  stars  to  indicate  the  existence  of  a  central  aggregation,  greater  at  the  centre  than  at  tbe 

feneyand  the  groups  are  sufficiently  separated  surface  of  the  mass." 
fimn  neighbouring  stan  to  show  that  they  form       Let  the  reader  pause  for  a  moment  on  dte 

pejculiar  systems  of  their  own.    According  to  object  now  described,  and  consider  the  glinptf 

this  definition,  the  congeries  of  stan  I  luive  it  ailbrds  us  of  the  immensity  of  the  unrrene, 

pointed  out  above  are  to  be  considered  as  be-  and  of  the  innumerable  globes  of  light  with 

longing  to  the  dass  of  ^mupt.     ChtsUrs  of  which  it  is  replenished.   A  point  in  the  fsmor 

Stan  difier  from  groups  m  their  beautiful  and  ment,  scarcely  perceptible  to  the  misssstsd 

artificial  arrangement    Their  form  is  gone-  eye,  which  a  common  telescope  shows  only  at 

rally  round,  and  their  condensation  is  such  as  a  small  dim  round  speck,  yet  is  found  I7 

to  produce  a  mottled  lustre  somewhat  resem-  powerful   instruments  to  consist  entirely  of 

Uing  a  audetis.    The  whole  appearance  of  stantothenumberof /enor/iocn/yMoianid/ 

a  cluster  indicates  the  existence  of  a  central  And  at  what  a  distance  must  such  a  cfatfiB' 

fi»ce,reaiding  either  in  abody  or  in  the  centre  be  when  iU  stan  appear  to  be  Mended  ma 

flfgravityofthe  whole  system.    The  stan  of  projected  one  upon  anothor,  hundreds  of  tbn 
(60d) 
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■pmiDg  only  fike  ahidd  pant!  and  yet  tiia  am  of  the  third  magnitode,  and  He  nortii  and 
dwance  between  any  two  of  them  ia  peihapa  aouth  of  each  other,  at  the  distance  of  seven 
tea  thousand  timea  greater  than  that  of  Satom  degrees  and  a  third ;  they  come  to  the  meri* 
fiom  our  globe.  From  anch  a  region  even  dian  about  the  middle  of  July,  at  nine  o'clock 
light  itielf  most  take  many  thousands  of  yean  in  the  evening,  but  of  course  may  be  seen  at 
ece  it  can  reach  our  world.  In  this  almost  in*  many  other  periods  of  the  year,  particularly 
visible  point,  which  not  one  out  of  fifty  thou*  in  the  spring  and  autumn.  The  star  tj  lies 
sud,  or  even  one  out  of  a  million  of  earth's  about  twenty-two  degrees  nearly  due  west 
inhabitants  has  yet  perceived,  what  a  scene  firom  the  bri^t  star  Vega  or  a  Lyre.  In  thA 
of  grandeur  and  beneficence  may  be  displayed;  map  of  the  stars  on  Plate  II.  it  is  marked  with 
and  what  a  confluence  of  suns,  and  systems^  the  letter  a,  and  the  star  J  below  it  with  the 
and  worlds  and  intelligences  of  various  orders,  letter  b»  The  cluster  is  somewhat  nearer  to 
Bsy  exist,  displaying  the  power  and  wisdom  n,  or  the  upper  star,  than  to  the  other.  It  is 
and  goodness  of  the  great  Father  of  all !  just  perceptible  to  the  naked  eye,  and  with  a 
£veiy  circumstance  connected  with  such  an  ielncape  of  small  power,  such  as  a  common 
obgect  diows  that  its  distance  must  be  im-  '<  night  and  day  telescope,"  it  appears  like  a 
measurably  great,  and  consequently  the  lumi>  small  round  comet 

naries  of  which  it  is  composed  immense  in  The  following  is  a  list  of  the  places  of  six 
msgnitnde.  But  suns  of  such  siae  and  aplen-  of  the  principal  dusters  of  this  description, 
door  cannot  be  supposed  to  be  thrown  together  which  maybe  considered  as  specimens  of 
at  random  through  the  regions  of  infinity,  these  remarkable  objects : 
without  any  ultimate  design  worthy  of  the  1.  Right  ascension,  16>>  lO';  north  declina* 
Creatar,or  without  relation  to  the  enjoyments  tion,  3^  44^  This  cluster  lies  about  eight 
of  intelligent  existence ;  and  therefiire  we  may  degrees  south-west  firom  Uifiuk,  the  principal 
RaaonaUy  conclude  that  ten  thousand  iimes  star  in  the  Serpent,  and  comes  to  the  meridian, 
ten  thousands,  and  myriads  of  myriads  of  ez*  about  the  middle  of  June,  at  nine  o'clock  in 
sited  mtelligences  exist  in  that  fiur  distant  re-  the  evening. 

gion,  compared  with  the  number  of  which  all  2.  Right  ascension,  13^  34' ;  north  dedi* 
the  inhabitants  of  our  g^obe  are  but.  **  as  the  nation,  39^  1^.;  between  the  tail  of  Gfaara 
drop  of  a  bucket,  or  as  the  small  du^t  of  the  and  the  thigh  of  Bootes,  about  twelve  degrees 
balanceu"  north-west  of  Arctnrus,  nearly  on  a  line  be- 

lo  shoit,in  tfiisdim  and  almost imperoept^  tween  that  star  and  Car  CavH,  but  neanr 
Ue  speck  we  have  concentrated  a  confluence  Arcturus. 

of  sons  and  worids,  at  least  ten  times  surpass-  3.  Right  aaoension,  13i>  G^ ;  north  decline 
lag  in  liie  and  splendour  the  sun«  moon,  and  tion,  19^  5' ;  in  Coma  Berenices,  fourteen  de- 
planets,  and  all  the  stars  visible  to  the  naked  grees  west  by  south  of  Arcturus.  A  line 
flja  throughout  all  the  spaces  of  our  finna*  drawn  firom  Arcturus  through  n  Bootes  meets 
■lent!  What  then  must  be  the  number  and  this  cluster  at  aomewhat  more  uan  double  tha 
iiisgnttttde  of  all  the  other  dusters  which  the  distance  of  these  two  stars, 
telescope  has  brought  to  viewl  what  the  4.  Rig^t  ascension,  17^  29^;  south  dedi> 
umber  of  those  wUch  lie  beyond  the  limits  nation,  3^  8'  ;'between  the  stars  y  and  ft,  of 
of  human  vision  in  the  unezplorable  regionsof  Serpentarius,  but  nearer  to  the  latter, 
immfnnty  1  and  what  must  the  vvivmss  6.  Right  ascension,  21^  2^ ;  south  dedi* 
itself  be,  of  which  all  those  numerous  starry  nation,  1**  84' ;  in  Aquarius,  about  2  degrees 
ijrtems  are  but  an  inconsiderable  parti  Hers  north  of  ly  in  the  west  shoulder,  nearly  in  a 
the  hunan  faculties  are  completely  lost  amidst  line  with  •  Pegasi  or  Enifi 
the  immensity  of  matter,  magnitude,  motion,  6.  Right  ascension,  21**  22^ ;  north  dedini^ 
and  intelligent  existence,  aikl  we  can  only  tion,  11^  20^.  This  duster  lies -north  firom 
czdaim,  <<  Great  and  marveUotts  are  thy  woik%  Now  6,  at  the  distance  of  thirteen  degrees,  and 
Lord  God  Almighty !"  about  three  or  four  degrees  north-vrestof  the 

Figure  41  represents  a  view  of  one  of  the  star  Enif,  or  i  Pegasi. 
cbaten  alluded  to  above,  asseenin  the  twenty-  8uch  are  a  few  specimens  of  eomprated 
feet  reflector  at  Slough.  Sir  J.  Herschel,  who  dusters  of  stars.  Sh-.  W.  Herschel  has  given 
has  given  a  delineation  of  it  in  Us  « Treatise  a  catalogue  of  more  than  a  hundred  of  such 
on  Attronomy,"  says  <*  it  represents,  some-  dusters  dispersed  over  diflferent  parts  of  th» 
what  mdely,  the  thirteenth  nebula  of  Mee-  heavens,  many  of  which  require  powerfiil 
■^r't  liflt,  describod  by  him  as  tubukuse  muu  telescopes  to  resolve  them  into  stars.  Thesa  , 
ttoUtt,^  lU  right  ascension  is  16^  36^;  dusters  may  be  considered  as  so  many  dis- 
•od  its  north  dedination,  36^  46^;  by  which  tuict  JirmamentB,  distributed  throughout  ^ 
i^  place  may  easily  be  finmd  on  a  celestial  spaeesof  immensity,  each  of  them  comprising 
lUe.  It  isatuated  on  the  constellation  Herw  withm  ilaalf  an  assemblage  of  stars  hi  men 
«lBi»  between  tba  stars  H  and  {.    Th^sestara  uBinerons  than  what  appears  to  tha  ndgtf 
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«ye  throogiMiiit  tile  whok  Ikoe  of  oar  noctep-  •rawrTOanded----uioliieriBfllniet<f  AiiM 

mI  Aj.    To  thow  inteUigences  that  retide  rietjf  which  distingiiifhes  iD  die  loeiMi  of 

near  the  centre  of  such  cluaten,  the  etera  oon-  creetum.    Scenely  any  othv  itarwiU  be^ 

nected  with  their  ownchiateror  eyetemwiU  ble  except  tfaoee  which  belong  to  their  ofwii^ 

be  thoae  which  they  will  chiefly  behold  in  leni.    If  the  magnificit  lyatein  of  ilusii^ 

their  sky ;  and  in  thoae  chieten  which  are  of  which  our  aiin  ia  connected  be  at  all  n^ki 

a  globular  form,  the  atan  will  appear  nearly  it  will  only  appear  like  a  dim  and  ineonado* 

•(piaUy  diapened  otct  the  &oe  of  their  firoia-  able  apeck  in  the  lemoCe  vegionaof  iauneiMtir, 

ment    In  thoee  atany  aaaemblagea  which  or  aa  a  email  chiater  or  nebula,  aoch  ai  Umm 

riuDW  a  great  conqpreaaion  about  tibe  oentre,  we  perceive  with  difficulty  throogh  our  tel^ 

an  immenae  number  of  atan  of  the  flrat  mag-  aoopea.    Such  aie  the  grand,  the  diveisfied, 

nitode  will  decorate  their  aky,  and  render  it  and  wonderful  plana  of  the  Cnator  thrao^ 

ftr  more  resplendent  than  that  with  which  wa  out  hit  vaat  and  boundleaa  aniveiaab 
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CHAPTER  Xn. 
On  thi  D^emU  (Men  ^  the  NOulm. 

SscTiov  L  shall  we  say  if  this  vast  aasembhge  of  itmy 

systems  be  found  to  be  no  moie  than  Mgv 
Oeneni  Bemwrka  an  the  Subject  ofNeMm.  nebuia,  of  wbidi  aereral  thouaandii.  pofa^ 

even  richer  in  stan,  have  already  bna  i^ 
Taa  fiuther  we  proceed  in  our  reseaivhes  covered !  and  that  it  bears  no  more  profiorfin 
into  the  aidereal  heavens,  the  aoene  of  Great-  to  the  whole  of  the  aidereal  heaveai  saoad 
ing  Power  and  Wisdom  becomea  more  ez*  us,  tiian  a  smaQ  dusky  speck  tdiidiiiiiridt 
pensive  and  magnificent.  At  every  atep  of  acopee  enable  ua  todeaoy!  Tetsudi  itOi 
our  progress  the  prospect  enlargea  for  beyond  conduaon  which  we  are  led  to  dedooe  froa 
what  we  had  previously  conceived;  the  mul*  the  discoveries  which  havs  bean  lateij m^ 
titude  and  variety  of  its  objecU  are  indefinitely  reapectmg  the  difierent  orden  of  the  nebdi^ 
increased;  new  suns  and  new  firmaments  of  which  I  shall  now  proceed  to  give  a  fantf 
open  to  view  on  every  hand,  overwhehning  deacription. 

the  mind  with  aatonishraent  and  wonder  at  The  word  neftoib  literally  agnifies  a  M 
the  immensity  of  Creation,  and  leavnig  it  no  or  mist  This  name  isnownsedin  artroBes; 
room  to  doubt  that,  after  all  its  excursions,  it  to  denote  certain  small  ipots^  icaeoiUiDf 
has  arrived  only  at "  the  frontien  of  the  Great  whitish  clouds»  which  am  seen  in  tbe  slinT 
iehovah'a  kingdom.*'  Wherever  we  turn  our  heavena  by  the  toleaoope,  and  wfakA  jnmt 
eyeaamid  those  higher  regions,  mfinity  ap-  diflerent  kinds  of  appearanoea,  either  tfait  rf 
pears  to  stretch  before  us  on  either  hand,  and  amgie  stare  enveloped  in  a  nebnkms  vni,tf 
countless  aasemblages  of  the  most  resplendent  of  groups  of  amall  stars,  or  only  the  sp(sl^ 
objects  are  every  where  found  diversifyng  anoe  of  a  sbtnmg  or  gfitterin^  doad :  vhiek 
thetractoof  immensibr.  To  investigate  such  last  are  the  nebuhe  pi^periy  ao  eailed.  1^ 
objects  in  relation  to  their  number,  magnitnde,  following  am  aome  general  dkaerraCkBiai 
motion,  and  the  lawshy  which  they  areunited  the  Nebule  by  Sir  William  HencheL  "^ 
and  directed  in  their  movements,  oompletoly  success  which  aooompanied  the  cbaerntioni 
bafilea  the  mathematidan'a  akill,  and  sets  all  of  this  emment  astronomer  in  rafatence  t»lb» 
hia  hitherto  acquired  powen  of  analyaia  at  Milky  Way,  mdnced  him  to  turn  Ui  ^ 
defiance,  and  demonstrates  that  we  are  atill  m  aoope  to  tile  nebuloua  paita  of  die  heen»,^ 
the  m&nc^  of  knowledge  and  of  being.  Her^  which  anaccurate  list  had  been  pabliibedinlh* 
all  finite  measures  fail  us  in  attempting  to  ConnoMMtnce  c/esTanps*  for  1783  and  179t> 
acan  such  amazing  objects,  and  to  penetmte  Mostof  these  yielded  to  a  Newtonian  ideeh' 
faito  such  unfothomable  recesses;  length,  of  20  feet  focal  dietanoe,  and  ISindiefiptf' 
breadth,  depth,  and  height,  and  time  and  space, 

at  the  amazmg  grandeur  of  the  Milky  Way,  slfniflesiA«*«4»wl«£fe«/  tbu.  It  is  tbeiWeJ 
where  mins  and  worlds  are  counted  by  mil-    aa  Almanac  or  astrooomieal   epbeaerkf  ^ 

i^'a-  wh«^pio™g  it.  du«m-<m.  and  i''ru.tJ.^ij.^;nn.''J''pSNi.bnr'«'%s2: 

sounding  its  profundities,  we  seem  to  have  The  following  fc  the  title  of  one  poblif>bc4  in  M 

got  a  view  of  a  universe  for  more  expansive  fear  18S5 :— **ConnaiManea   dea  TaaH,  m  «* 

than  what  we  had  previously  conceived  to  be  «»>u'^e««n»  Celeste^  a  r^sage  dee  Aarjrj 

fthA««««nf  ^  ««.«»k^^ I*:^        -D  «     u  *  •'<!«•  Navlgaieurt,  pour  ran   1W8.    PttWwP" 

tbe  4Ktent  of  the  whole  creation.    But  what  le  Baraaa  dee  Lonihodes.'*  It  eontafaN  l'<  fV» 
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l0e^  w\AA  plaiiiljr  diacovered  th«m  to  be  that  <  I  fbond  myMlf  on  nebuloaf  gimmd.'  * 
wajwwfd  of  ftara,  or  at  leaft  to  contain  stara,  From  these  obsenrationa  of  Henebel,  it  appem 
•nd  to  ihow  eveiy  other  indication  of  tfadr  that  the  nebuhB  are  not  disperaed  indiBcrimi- 
CQBmting  of  them  entirely.  nately  through  the  heaTena,  but  are  found  in 

"  The  nebuhB,'*  aaya  he,  « aie  arranged  eertain  regions  and  directions  rather  than  in 
faito  Mala,  and  run  on  to  a  great  length ;  and  others,  and  that,  as  formerly  stated,  they  pro* 
aone  of  tfiem  I  have  been  able  to  puraue,  baUy  make  the  circuit  of  the  heaTen% 
and  to  guess  pratty  well  at  their  form  and  intersecting  at  a  certain  angle  the  Milky 
diredioD.    It  is  probable  enough  that  they   Way. 

Buy  sunound  the  whole  starry  sphere  of  the  More  than  eighty  years  ago,  it  was  sag- 
heaTens,  not  unlike  the  Milky  Way,  which  gested  by  the  celelnrated  mathematician  and 
undoubtedly  is  nothing  but  a  stratum  of  fixed  astronomer,  M.  Lambert,  in  his  «  Letton  on 
stani  And  as  tlus  latter  immense  stany  bed  Cosmogony,^  that  all  the  stars  in  the  uni'verae 
ii  not  of  equal  breadth  or  lustre  in  ereiy  part,  are  collected  into  systems ;  that  all  the  systems 
nor  rans  on  in  one  straight  direction,  but  is  are  in  motion ;  that  the  individual  stars  or 
CDRed  and  even  divided  into  two  streams  suns  of  each  system  move  round  a  oomoMin 
sloog  a  veiy  considerable  portion  of  it,  we  may  centre  of  gravity,  which  may  possibly  be  n 
ikewise  expect  the  greatest  variety  in  the  large  opaque  globe ;  and  that  all  the  systema 
ftnta  of  the  dusters  of  stan  and  nebula.  One  of  the  universe,  as  one  related  system,  revolve 
of  these  nebulousbeds  is  so  rich,  that  in  pass-  around  some  eaAirD  cxirrnx,  common  to  the 
■ig  through  a  secnon  of  it,  in  the  time  of  only  whole.  **  All  those  systems  of  worlds,"  saya 
Ihhty-six  minutea,  I  have  detected  no  less  this  astronomer,  *<  resemble,  though  on  a  small 
than  thirty^MM  nebula  all  distinctly  viable  scale,  the  solar  system,  inasmuch  as  in  each 
tpOQ  a  fine  bine  sky.  Their  situation  and  the  stars  of  which  tt  is  composed  revolve 
shape,  as  well  as  condition,  seem  to  denote  round  a  common  centre,  in  the  same  manner 
the  graateat  variety  imaginable.  In  another  as  the  planeto  and  comete  revolve  round  the 
itntam,  or  periiapa  a  diflEerant  branch  of  the  sun.  It  is  even  probable  that  aeveral  indi* 
fanner,  I  have  seen  double  and  treble  nebuls  vidual  syetems  concur  in  forming  more  gen^ 
varkmsly  arranged ;  large  onea  with  small,  ral  systems,  and  so  on.  Such,  for  example, 
saendng  attendante  ;  narrow  but  much  ex-  as  are  comprehended  in  the  Milky  Way,  will 
tended  hieid  nebuha  or  bright  daahea ;  some  make  compotont  parte  of  a  more  enlarged 
ef  the  shape  of  a  fon,  reaembling  an  electric  aystem;  and  this  way  will  bebng  to  other 
brash  isming  firom  a  lucid  point;  others  of  milky  ways,  with  which  it  will  constitute  a 
the  eonstic  shape,  with  a  aiwming  nucleus  in  whole,  frtfaeae  last  are  inviaUe  to  n%  it  is 
the  eentre,or  hfce  cloudy  stara  surrounded  by  reason  of  their  immense  distence.  It  would 
with  a  nebukma  atmosphere.  Adifierentaort  not  be  at  all  astonishing,  if  milky  waya^ 
agon  contain  a  nebulosity  of  the  milky  kmd,  situated  still  further  from  us  in  the  depth  of 
like  that  wonderfiil  inexplicable  phenomenon  the  heavena,  ahould  make  no  impreaaion  on 
about  9  Orkmis;  while  othera  ahine  with  a  the  eye  whatever.*'  Again— ^  The  aum  of  the 
fainter  moCtled  kind  of  light,  which  denotes  milky  waya  token  together  have  their  common 
tficir  bemg  reaolvaUe  into  atam."  centre  of  revolution ;  but  how  fu  aoever  we 

"In  Bty  late  ebaervatioiia  oo  nebuha,"  aaya  may  thus  exteod  the  acale  we  muat  necessarily 
fir  Wiffiam  on  another  occasion,  « I  have  stop  at  last;  and  where  1  At  the  centre  of 
fannd  that  I  generally  detected  them  in  certain  centrea,  at  the  centre  of  creation,  which  I 
dirediona  rJher  than  in  othera ;  that  Und  ahould  be  inftlined  to'  term  the  capital  of  the 
ipaoea  preceding  them  were  generally  quite  univerae,  inasmudi  as  thence  originates  mo» 
defvivad  of  their  atara,  ao  as  often  to  afford  tion  of  eveiy  kind,  and  there  atands  the  great 
■any  fielda  without  a  single  atar  in  it ;  that  wheel  in  whidi  all  the  reat  have  their  inden- 
Ihe  nabuhe  generally  appeared  sometime  after  tation.  From  thence  the  laws  are  iisoed 
among  atais  of  a  certain  conaiderable  sixe,  which  govern  and  uphold  the  universe,  or, 
and  but  aeldom  among  veiy  amall  stara ;  and  rather,  there  they  resolve  themselves  into  one 
ivhen  I  came  to  one  nebuls,!  generally  found  law  of  all  othen  the  most  ample.  But  who 
several  more  in  the  neighbourhood  ;  that  would  be  competent  to  measure  the  space  and 
aftefwaida  a  considerable  time  paaaed  before  time  which  all  the  globea,  all  the  woilda,  all 
I  came  to  another  paroeL  Theae  evente  the  worlds  of  worlda,  employ  in  revolving 
being  ofien  repeated  m  difierent  altitudea  of  round  that  inmienae  body — the  Throne  of 
■iyinatrament,andaomeof  thematconaider»»  Nature  and  the  Pootatod  of  the  Divinity! 
ble  diitanoes  firom  each  other,  it  occurred  to  What  painter,  what  poet,  what  imaginatioB 
■e  that  the  intermediate  spaces  between  the  is  sufikienUy  exalted  to  describe  the  beautyi 
aweapa  might  alao  contain  nebuls;  and  finding  the  magnificence,  the  grandeur  of  thii  aourea 
tbia  to  hold  good  more  than  once,  I  ventured  of  all  that  ia  beautiful,  great,  magnificent,  and 
tagive  notioa  to  my  aaairtant  at  the  dock  from  which  older  and  harmony  flow  m  eternal 
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tirauiif  through  the  wfaol«  bonndB  of  the  qmoeintheeontie;  hut  the  greatemnte 
ViUTene."  apfMroximtte  to  a  nmndMh  fivm.    QfthtlOJ 

The  diicoveriee  made  hy  Sir  W.  Heivchel  nebuhB  ioaerted  in  Meanei'e  lut,  ogbbM 
In  refercnoe  to  the  nebule  have  in  part  real-  were  known  at  the  time  to  couBik  of  snl 
faed  some  of  the  views  enggeeted  by  Lambert  stars;  but  Sir  W.  Henchel  afterwaidt  famd 
In  regard  to  the  general  arrangements  of  the  twenty-«ix  more  of  them  to  consist  purely  of 
systems  of  the  universe.  They  afford  con-  clusters  of  stars,  eighteen  of  smil  sttn  i^ 
vindng  evidence  that  the  stars  are  not  die-  componied  with  nebuloeity,  and  the  leiiiakida 
parsed  as  it  were  at  random,  in  a  kind  of  not  resolvable  into  stars  fay  the  highest  pomn 
magnificent  confusion,  but  are  distributed  sys-  of  his  telescopes.  It  is  evident  that  these  ol^ 
teiMtically,  in  immense  clusters,  throughout  jects,  however  apparently  small  and  obnoe, 
the  regions  of  boundless  space,  must  be  bodies  of  immense  megtuiude,  wka 

There  are  various  forms  and  classes  of  ne-  we  take  into  ooDsideration  the  vast  dirtian 
bohs  which  we  shall  notice  in  the  sequel,  but  at  which  they  must  he  piaeed  from  oar  globe. 
they  may  all  be  reduced  to  two  great  classee,— «  The  foUowing  are  Sir  W*  Hcncfaal*s  nem 
the  retolvable  and  irreeohable  f  that  is,  those  on  this  point: 

which  may  be  resolved  into  clusters  of  stars  "  My  opinion  of  tiheir  sise  is  grooiided « 
faj  powerfiil  telescopes,  and  those  which  no  the  following  observatione : — ^ThoeareoM^ 
telescope  hitherto  constructed  has  yet  been  round  nebuhB  of  about  five  er  six  miDiitaii 
able  to  resolve  into  starry  groups.  diiumeter,  the  stars  of  vHiidi  I  csn  tw  voy 

Prior  to  Sir  W.  Henchel's  observations  on  distinctly ;  and  on  comparing  them  with  ds 
the  nebule,  about  a  hundred  of  these  objects  visual  ray  calculated  from  some  of  nqr  ba; 
had  been  descried  in  difleient  parts  of  the  gauges,  I  suf^xMe,  by  the  appearance  of  the 
heavens,  of  which  an  account  had  been  given  small  stars  in  those  gauges,  that  the  calm 
by  Messier,  as  formerly  stated.  About  2000  of  these  round  nebule  may  be  600  tioHi  the 
more  were  afterwards  discovered  by  the  un-  distance  of  Sirius  firom  us."  He  tbes  goei 
wearied  exertions  of  our  British  astronomer,  on  to  show  that  the  stars  in  soch  nehnlstn 
a  description  of  which  was  inserted  at  dififer-  probably  twice  as  much  oondewed  a  thoee 
ent  periods  in  the  Philosophical  Transactions,  of  our  system,  otherwise  the  oeotie  of  it 
The  places  of  these  were  afterwards  computed  would  not  be  less  than  6000  times  the  (!•• 
fimn  his  observations,  and  arranged  into  a  tance  of  Siiius,  and  that  it  is  poMbiy  nach 
catalogue,  in  the  order  of  right  ascension,  by  underrated  by  supposing  it  oiUy  600  tiaei 
his  sister.  Miss  Caroline  Herschel,  a  lady  sin-  the  distance  of  that  star.  *'  Some  cf  tbes 
gularly  eminent  for  her  astronomical  know-  round  nebula  have  othos  near  them,  pe^ 
ledge,  who  assisted  him  in  all  his  sidereal  foctly  aimibr  in  form*  colour,  and  the  dstn* 
labours  and  discoveries,  and  was  herself  a  dis-  bution  of  stars,  but  of  only  half  the  diinetffi 
coverer  of  several  interesting  celestial  pheno-  and  the  stars  in  them  seem  to  be  tloaliif 
mens,  particularly  comets.  Her  illustrious  crowded,  and  only  at  about  half  the  dirtuee 
nephew.  Sir  John  Herschel,  read  a  paper  be-  from  ea^h  other.  They  are  indeed  lo  w 
fore  the  Royal  Society  in  November,  1833,  in  as  not  to  be  visible  without  the  utmoet  sttes' 
which  he  gives  the  places  of  2500  nebulss,  or  tion.  I  suppose  these  minishue  ndf^  ^ 
clusters  of  stars,  of  which  600  were  detected  be  at  double  the  distance  from  the  fii^  ^ 
bj  his  own  observations,  the  rest  having  been  instance  equally  remarkable  and  inrtncttn  s 
accurately  determined  by  his  father.  Besides  a  case  where,  in  &e  neigfabooihood  of  t** 
these,  more  than  500  nebuls  have  been  dis-  such  nebuhe  as  have  been  menliooed,  l""^ 
covered  in  the  southern  hemisphere  of  the  with  a  third  similar,  nsolvabie,  bol  vm 
Heavens,  of  which  the  Magellanic  clouds  are  smaller  and  fiunter  nebula.  The  ^u> "  * 
the  most  conspicuous  and  the  most  remark-  are  no  longer  to  be  perceived;  butsRieB' 
able.  They  are  three  in  number,  two  of  them  blanoe  of  colour  with  the  former  two,  imI  ^ 
being  near  each  other;  the  largest  is  at  a  con-  diminished  size  and  light,  may  well  penoittf 
siderable  distance  fix>m  the  south  pole,  but  the  to  pUce  it  at  full  twice  the  distance  of  the  » 
other  two  are  only  eleven  degrees  distant  cond,  or  about  four  or  five  times  the  dsliDB* 
To  the  naked  eye,  they  appear  like  portions  of  the  first ;  and  yet  the  neboloiitf  '»  ^^ 
<tf  the  Milky  Way.  the  milky  kind,  nor  is  it  so  much  ai  diilW 

These  nebuhe  have  great  variety  of  forms:  resolvable  or  colourless.  Now  in  a  »^" 
some  are  comparatively  bright,  aiiid  others  so  the  extended  nebula,  the  light  changes  j^ 
obscure  as  to  render  it  difficult  to  detect  them  dually,  so  as  from  the  nsahrable  to  •w**** 
in  the  field  of  the  telescope,  or  to  ascertain  to  the  milky  kind;  wl^  •PP^''*^"?^ 
tbsir  shape.  Some  of  them  appear  round,  indication  that  the  milky  hght  of  oehov 
some  oval,  and  others  of  a  long  elliptic  shape ;  owing  to  their  much  greater  distance.  A^ 
some  exhibit  an  annular  form,  like  luminous  bnia,  therefore,  whose  Ug^  is  perfeftly  w 
imfB^  and  others  like  an  ellipaes  vnth  a  dark  cannot  well  be  supposed  to  be  at  hi>  ^ 
(60^ 
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ib  or  n^  AfOunnd  timet  the  dutence  of  grounds  let  xu  consider  what  mnst  be  the  ex* 

8irias;  Mid  thoofi^  the  nambeis  here  assumed  tent  and  magnitude  of  only  the  visible  uni- 

■It  not  to  he  taken  otherwise  than  as  very  Terse.    Supposing  the  number  of  stars  com- 

eosm  eatanatet,  yet    aa  extended  nebula  posing  the  Milky  Way  to  be  ten  miUions^ 

whiok  inoD  obliqiie  sitoation,  where  it  is  pos-  which  b  only  half  the  number  formerly  a^ 

■My  faeriiortaned  by  one-half,  two-thirds,  or  signed,  (p.  73),  and  that  each  of  the  nd)u]a 

three-fimitha  of  its  length,  subtends  a  degree  at  an  average  contains  the  same  number; 

or  moie  in  diameter,  cannot  be  otherwise  than  supposing,  ftirther,  that  only  two  thousand  of 

of  a  wonderfid  magnHudej  and  may  well  the  three  thousand  nebuls  are  resolvable  into 

oQTTiB  oun  xiKKT  WAT  iw  oKAirDxuB^"  dustcFB  of  stars,  and  that  the  other  thousands 

It  appean  to  be  a  very  natural  conclusion,  are  masses  of  a  shining  fluid  not  yet  con- 
that  the  nebole  which  are  perfectly  similar  in  densed  into  distinct  luminous  globes ;  the 
fimn,  ookmr,  and  the  distribution  of  stars,  but  number  of  stars,  or  suna,  comprehended  in  thai 
only  half  the  diameter,  and  the  stara  doubly  portion  of  the  firmament  which  is  within  the 
cnwded,  are  about  double  the  dittanee  fiwn  reach  of  our  telescopes  would  be  20,000,000,- 
tkejni,  Xnd  if  the  distance  of  the  larger  000,  or  twenty  thousand  milUons,  which  it 
neltihB,  ndiooe  start  are  distinctly  seen,  be  at  twenty  millions  of  times  the  number  of  all  the 
leant  600  times  the  distance  of  Sinus,  as  stars  visible  to  the  naked  eye. 
there  is  eveiy  leason  to  believe,  then  the  die-  Gbreat  as  the  number  is,  and  magnifioeni 
tance  of  tfaoae  wfaidi  are  only  half  the  dia-  and  overpowering  as  the  ideas  are  which  it 
meter  must  he  ahoat  1200  times  the  distance  suggests  of  the  extent  of  creatton,  yet  these 
of  that  star;  thai  is  at  the  veiy  least,  24,000,-  vast  assemblages  a[  systems  may  be  no  more 
000,000,000,000,  or  twenty-four  thousand  than  as  a  single  nebula  to  the  whole  visible 
UUioDs  of  milea.  But  the  nebuhe  whose  light  firmament,  or  even  as  a  grain  of  sand  to  the 
k  "  perfectly  milky,"  or  so  fer  removed  fi^m  whole  earUi,  compared  with  what  Ilea  beyond 
ts  that  the  Stan  oi  which  they  are  composed  the  range  of  human  vision,  and  is  hid  from 
eumot  be  teparalely  distingmshed,  may  be  mortal  eye  in  the  boundless  and  unexplored 
jwdyeoDtidaed  at  teven  thousand  times  the  region  of  immensity  !  Beyond  the  boundap 
diitaiiee  of  Siriot,  or,  in  numbers,  168,000,-  net  of  all  that  will  ever  be  visible  to  the  in- 
000^000,000,000,  or  one  hundred  and.nxty-  habitants  of  our  globe,  an  infinite  region 
flight  tbootand  hilEont  of  miles !—-«  distance  exists,  in  which  we  have  every  reason  to  be- 
ef which  we  can  have  no  distinct  conception,  lieve  the  Deity  sits  enthroned  in  all  the 
Light,  BotwilhoCanding  its  amazing  velocity,  grandeur  of  his  overflowing  goodness  and 
would  be  needy  thirty  thousand  years  eie  it  omnipotence,  presiding  over  innumerable  ^t- 
ootU  fly  firom  toeh  nebula  to  the  earth ;  and  tems,  far  surpassing  in  magnificence  what 
t  anDon  ball,  with  ilt  utikott  velocity,  would  **  eye  hath  yet  eeen"  or  the  mott  brilliant  in- 
nfan  mora  than  thirty-eight  thousand,  tellect  can  oonceive.  For  v^e  ought  never  fix 
wtifinv  of  yean  before  it  could  move  over  a  moment  to  surmise  that  the  operations  of 
•D  equal  qiaet.  (Knee  the  distance  of  these  Almighty  Power  are  exhansted  at  the  point 
BsbohB  it  to  immente,  and  since  Uiose  which  where  the  efibrts  of  genius  and  art  can  no 
•re  among  the  laigett  and  nearett  are  found  longer  afibrd  us  aasirtance  in  tracing  the  foot- 
by  aetoal  obtetvatioD  to  be  composed  rf  count-  steps  of  the  Divinity  through  the  mysterioot 
IsH  Buraben  of  ttaia,  leaving  ut  no  room  to  regions  <^ infinitude;  nor  should  we  ever  sup- 
doubt  that  the  mott  dittant  are  also  immense  pose  that  man,  placed  on  such  a  diminutive 
■frtemi  of  tttn,  how  great  must  be  the  mag-  ball  as  the  eardi,  and  furnished  with  jjowen 
niteie,  and  how  inexpressible  the  grandeur,  of  so  limited  a  nature  as  those  with  which  he 
of  the  nuBeroat  himinariet  of  which  they  are  is  now  invested,  will  ever  be  able  to  grasp 
composed  1  the  dominions  of  Him  who  fills  immensity 

I  have  stated  above  that  more  than  three  with  his  presence,  and  "whose  ways  are  pait 

Ihoomnd  nebobe  have  already  been  djacovered,  finding  out" 
•od  tdioee  ptaoet  in  the  heavent  have  been 

■eeurattly  detemiined,  so  that  those  who  have  SzcTioir  IL 

theiib    From  all  the  obtervtiiont  made  by  I  have  already  alluded  to  the  differeal 

8ir  W.  Henchel,  he  is  of  opinion  that  our  ahapes  or  forms  of  nebube.    These  oUecti^ 

nsbida,  or  the  Milky  Way,  is  Mof  the  mott  on  account  of  theb  appearing  with  difierent 

OMdenbie  in  the  universe ;  and  he  pointa  degreee  of  lustre,  and  assuming  a  great  variety 

t«t  some  very  lemeikable  nebule  which  in  of  shapes  and  mo(Uficatioiis,  have  been  aiw 

\m  ofinion  oamiol  he  lets,  but  are  probably  ranged  into  difierent  classes. 

tHMlltrser,  than  thai  ofwiuch  our  own  sun  1.  The  first  class  is  that  of  c^tMfer^^stort 

•od  ^stam  form  •port.    Now,  on  these  in  which  the  tepante  stan  are  clearly  dlBtin* 
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which  (Tc  odAa 
drculiT  nor  cUuib- 
eal,  but  of  ■  aoIDnclilt 
indeCnite  or  ■ngakr 
Ibnn.  TbeaelMtan 
geattrally  len  rich  id 
Ran,  uid  Im  con- 
demcd  tovrarda    the 


dktinetly    pcmiioL 
In  KiRiF  of  thptp  the 

Btan  are  iicsriy  iB  if 


46  oUwT  proof  4L_ 
oliMrranrr  «^^ 
datioa  bj  wbiA'S 
chsiw:ten  shidekl 
ODi  anothET.  tn  dnl  jl 


vhereone  ipsciec  ends  and  the  other  begin*."  that  thoj  oonart  of  «tar«  which  w 

FIs-  41,  formerly  referred  to,  repreaentH  one  nitely  dirtin^iitable  t^  an  inrmv  m  Ufni 

of  lUc  globular  cliislera  in   the  eonsUllalion  and  magi^'ing  power  in  the  tetescopr.  Tb«« 

Bi^rculcB.     Fig.  4S  ii  a  liew  of  i  niHous  hut  may  be  conaidered  ai  clmtpts  too  rrpioW  W 

aomcwhat  .rregular  grouri,  aeen  in  the  southern  be  distinctly  arcn,  the  stan  cOTiiponns  vbidi 

hemiaplirro,  a*  ikelchcd  by  Mr.  Dunlop,  at  aie  either  loo  faint  in  then:  light  or  tM  nnal 

Paramsttn.  New  South  Walea.     It  is  the  80  in   «Lie  to  make  a  definite  inipmrion  upn 

DoraduH,  or  Xipheaa,and  Is  rather  a  angular  the  organs  of  vinon.     Tbey  are  ahnost  M- 

ol^eet,  but  evidently  a  large  cluster  of  atars,  Ter»iil]y  round  or  oval,  which  is  sippoatd  la 

moaenting  two  or  three  very  condensed  itrota,  be  owing  to  their  Ioosb  appendages  and  inegn- 

aa  if  they  were  crowded  to  eiccsa  by  an  im-  larities  of  ftxm   being  eitinguiahed  l^  dus 

mense  confluence  of  stars.  distance,  the  general  figure  of  the  eentnl  or 

K.  Another  class  is  that  termed  ntolrsble  more  condensed  parts  being  only  discernible 

nebula,  or  those  which  lead  ua  to  suppose  "  It  la  under  the  appeannce  of  ol^la  of  lUl 
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chiiarter,"  u;s  Sir  J.  Herachel,  "thai  ill  a  (perin  of  matter  diSiised  throughout  inS- 

toe    greater   globulur  ctosten   exhibit   them-  nite  spve.  in  various  portion!  and  Jcgreca  of 

HlTeamloleKHpesofiniufficienlopIical power  condeniation,  Biid  which  may.  In  the  courae 

to  ihow  tbem  welt ;  and  the  concliuian  i«  oh-  of  ages,  he  condensed  into  itwrt  or  atany  r/^ 

liou*  that  those  which  the  most  powerful  can  t^'nu.     The  rollowing  Ib  a  description  of  ■ome 

bsrelj  renJer  rtnkal/lc,  would  In  completely  of  the  more  remarkahlc  larietiei  of  thia  claaa 

rttoked  by  a  further  mcreaae  of  initraiDeDtal  of  acbuls. 

force.  Fig.  43  represents  a  nebula  of  an  elliptical 

3.  Besdea  thr  abore,  there  ia  an  immcnn  or  ■pindle-hke  form.  It  ia  viaible  to  the  naked 

•aiiely  of  nebulu,  pnrptrty  to  called,  which  eye  in  a  clear  night,  when  the  moon  is  absent, 

BO  (elesccpe*  have  hitherto  been  able  to  re-  and  has  somctinics  been  mistaken  for  a  nnall 

nhe  into  atara,  and  which  ia  auppoied  to  be  comet  It  appears  like  a  dull,  cloudy,  undefined 


■F*t  ipon  Aa  eoaesre  of  the  firmament,  and  broad.    Thongb  the  fignre  of  Ihit  obfecl  tf- 

VM  aeaietiiiMa  been  compared  to  the  light  of  prat*  oral  or  ellipucal,  it  ia  not  unlikely  Oat 

1  mtn  candle  abining  thnmgh  horn.     It*  it  ii  in  reality  nearly  r^  a  lobular  flgura,  and 

"Otral  part*  appear  brightest,  but  its  light  that  its  oral  appeaiance  ia  owing  to  ita  poti- 

Rndoallj  ftArt  towards  each  crtremity.     A  tion  with  regard  to  our  eye.     Thia  nebula  ia 

fc*unan  itars  appear  adjacrnt  to  it,  and  even  attuated  in  the  girdle  of  Andromeda,  within  a 

*itfain  ita  boundariea,  but  it  apprara  pretty  degree  or  two  of  ihe  atar  r  of  that  eonsleU»- 

">Jent  that  they  ha^e  no  immediate  con-  tion.     It  ia  about  15=  nearly  we»t  from  Al- 

netion  with  the  nebula.     Ila  form,  ai  here  de-  nuuwA,  and  8°  north  by  wertof  JMmicA,  wiUi 

Ibiistrd.  may  be  seen  with  a  telescope  of  which  atan  it  forms  nearly  a  right-ang)i<d  tri- 

"Operate  power,  but   no  letnropR  hitherto  angle.     It  may  ho  aeen  in  anor&i-werterly  di- 

■""•nieted.   ewn  with  the  highest   powera  rection  in  the  eycninga  of  the  montha  rf  Jan- 

I«l  cratd  be  aiqjlied,  haa  yet  been  suJIieient  uaiy,  Febraar;',  and  March,  at  a  conaiderable 

ts  rsaoln  ii  into  atara.     In  size,  it  is  nearly  eleratjon.    It  cornea  to  the  meridian  about  the 

■If  1  degree  long,  and  13  or  15   minutea  middle  of  Noremher,  at  nine  o'clo^  in  llw 
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eveiing.  Its  right  awennon  is  0"  89^ ;  axMl 
north  declination,  40^  W.  Thii  nebula  may 
be  oonaidcred  as  a  repieacBtathre,  oa  a  lose 
■cale,  of  a  numeioiia  daai  of  nebulc,  which 
increases  more  or  leas  in  dennty  towards  the 
central  point  The  representation  of  it  in  the 
plate  is  somewhat  longer  and  narrower  than  it 
appears  through  a  telescope  magnifying  140 

Fig.  44  represents  a  kind  of  elliptical  n^ 
bula,  with  a  vacancy  of  a  lenticular  form  in 
the  centre.  It  is  pretty  erident  that  audi 
nebols  are  in  reality  large  rings,  which  appear 
of  an  oval  or  lenticular  form  in  consecittence 
of  their  lying  obliquely  to  our  line  of  virion. 
This  is  undoubtedly  a  large  stany  system, 
oompiising  perhaps  millions  of  stars,  at  such 
a  distance  that  their  combined  light  appears 
only  like  a  &int  nebula.  It  probably  is  not 
much  unlike  the  ibrm  of  our  Milky  Way  in 
which  the  sun  is  situated.  Its  right  ascension 
is  V'  IS',  and  north  decL  41<'  36".  It  lies 
near  y  Andromeda,  or  Abmtaek^  about  4°  to 
the  eastward  of  that  star,  nearly  in  a  line  be* 
tween  it  and  Aigol^  in  the  head  of  Medun, 
arid  about  19^  east  from  the  nebula  repre- 
sented in  Fig.  49. 

Fig.  45  is  a  representation  of  an  ofmular 
nebula,  which  may  be  seen  with  a  telescope 
of  moderate  power.  It  does  not  occupy  so 
much  space  in  the  heavens  as  the  preceding 
nebule,  but  it  is  well  defined,  and  has  the  ap* 
pearanoe  of  a  flat,  solid  ring.  It  is  not  pep> 
fectly  circular,  but  somewhat  elliptical,  the 
conjugate  axii  of  the  ellipse  being  to  the  trans- 
vpiae  nearly  to  the  proportion  of  4  to  6.  The 
opening  occupies  about  half  its  diameter,  and 
is  not  entirely  dark,  but  filled  up  with  a  very 
fiiint  hazy  lifj^t,  uniformly  spread  over  it  Its 
light  is  not  of  a  pure  miU^  whito,  but  is  some- 
what motded  in  its  appeaiance  near  tiie  exte- 
rior edge.  This  curious  i^tenomenon,  like 
the  preceding,  is  doubtless  an  inunense  stellar 
system,  situated  at  an  immeasurable  distance 
in  the  profimdity  of  space.  It  is  situated  in 
the  constellation  of  Lyra,  exactly  half-way 
between  the  stars  0  and  y,  so  that  its  position 
Day  be  found  by  common  obwrvers  without 
any  difficulty.  Its  right  ascension  is  1 8^  47'; 
and  nortii  declination,  32<='  49^.  The  following 
cut  (fig.  46)  represents  some  of  the  principal 
stars  in  the  constellation  of  the  Lyre.  The 
largest  star  near  the  upper  part  is  Vega,  a 
bright  star  of  the  first  magnitude ;  the  next 
larger  star,  south  by  east  of  which  ii  |3 ;  and 
the  other  star  oi  the  same  magnitude  to  the 
south-east  is  y ;  between  which  is  the  annular 
nebula,  about  7^^  from  Vega. 

Fig.  46  r^iresents  an  object  somewhat 

sunibr  to  the  above.    It  is  situated  between 

the  constellations  Anser  and  Cygnus,  about 

•1^  south  from  the  star  >  Cygni,  and  17^ 

(6U) 


east  from  the  phenomenon  described  abont* 
lU  right  ascennion  is  SO^  9^ ;  and  noift  ds 

Fig.  46.* 


cSnation;  80^  a^.    Itcamealel 

about  Uie  10th  of  8eptembar»  at 
in  the  evening. 

The  opposite  page  comtaina 
of  several  other  kinds  of 
which  are  extremely  enribiia 
Fig.  47  ii  a  vexy  singnlar  and 
iect    It  has  the  shape  of  n 
hour-glass  d  bright  matter, 
thin  hazy  atmosphere;  tike  tw» 
hemispheres,  and  the  spaee 
them,  are  beautifiil  and  pretty 
oval  is  completed  by  a  spaoe  «■ 
which  is  much  more  dim  and 
two  hemispheres.    The  wbola 
form,  like  that  of  an  oblate 
southern  hemisphere  is 
the  northern,  and  (here  aiB 
in  it    It  appean  evidentiy  to  lit  ft 
lection  of  stars,  at  an  i 
from  the  region  in  which  we 
us  to  form  an  idea  of  the 
of  shape  and  form  among  tfaoae 
semblages  of  stars  with  whidi  tiii^ 
replenished.    This  neboia  is 
ascension,   19''  52';  north 


Vf 


*  It  may  not  be  improper  hers  to 
for  all,  that  the  bearing*  or  directiose  of  lbs  ftui 
from  one  another,  given  here  and  in  other  psiti 
of  thie  volume,  are  etrictly  applicable  only  irbea 
the  principal  eur,  from  which  the  bea]tBtEi*n 
itated,  U  on  or  nfr  the  meridian.  Whea  in  olbar 
positions,  they  will  appear  to  a  common  observer 
to  have  different  bearinfB ;  for  example,  the  star 
Fere  or  Lvra,  In  the  above  figare,  whea  abset 
5(r  or  W*  above  the  western  horixoD,  will  appstr 
at  an  equal  altitude  as  the  star  0,  snuth-wesi  bf 
•outh  of  It ;  and  when  aboot  30®  or  40*  above  ibe 
eastern  horlxon,  the  two  stacp  will  appear,  ibc 
one  directly  above  or  below  the  other.  This  dif- 
ference in  the  apparent  directiona  of  the  stus 
from  each  other  is  moet  observable  hi  those 
which  are  near  the  pole ;  fbr  example,  the  nan 
of  the  Great  Bear  appear  In  one  part  of  thek  ffvo- 
Intton  weot  from  the  pole,  and  in  another  ^art  of 
their  coarse  Mtt  of  it.  These  and  other  aniBm- 
aianeee  require  to  be  atteadsd  to,  la  order  is  del 
partkular  stars  by  theU  beartefs  from  sae  « 
mors  |»-inclpal  atars. 


DESCHm  JOKS  OF  NEBULA.  gjl 

If  ;nidiebnastof  AnieictTalpecnla,ibn)t   the  principal  itu*  of  the  Dol[luii,  about  Atm 
nudmy  between  Albino  in  the  Swan,  and   or  CJor  d^reea  north  of  Btigitts,  a  Mar  ol  the   . 
*  fourth  mi^nitude. 

Fig.  48  is  likewiae 

SSjcct.  ItcooauHof  k 
bright  round  nucleus, 
or  central  part,  sur- 
toundeil  at  a  grral  die-'. 
tancB  by  a  m  bulou* 
ring.  This  ri  iif  ap- 
peara  aplit  through 
aeariy  the  greater  pert 
iyof  ila  dreumlerencc, 
the  two  portions  of 
which  being  aeperalcd 
at  sbovt  an  angle  of 
46°.  Thif  nebula  lies 
, .  near  the  remoteat  boon- 
>«dariea  to  which  our 
teleacopea  can  cany 
TU.  It  baa  never  been 
leaolTed  into  atare  by 
die  highest  powers  that 
h&ve  yet  been  applied  ( 
™bnt  there  is  httle  doubt 
Qiat  it  is  a  grand 
achentB  of  odereal  ayit- 
lema,  perhaps  exceed- 
ing our  Milky  Way 
_  in  number  and  magni- 
ficence.  It  is  indeed 
■uppoaed  to  bear  a  morn 
■tnkiDg  resemblance  to 
the  afstem  of  stars  in 
which  the  sun  is  placed 
(ban  any  other  object 
which  haa  yet  been 
diacorered  in  the  hea- 
»Bna,  as  may  be  per- 
-caJTSd  by  turning  to 
"figure  39,  (p.  76.) 
which  represcnls  Sir 
W.  HersdierB  scheme 
of  the  Milky  Way  i  and 
hence  Sir  John  Her- 
■chel  deacribea  it  ai 
H  SS  *■  a  brother  ■yatcm.  bear- 

ing a  real  pl^aol  reatmblancc  and  stitilig  thing  Htnilar,  though  not  precisely  of  lfa« 
analogy  of  atmctiire  to  our  <mn."  Thii  ob-  aame  finra  and  arrangement,  may  be  found 
JKt.  dim  anJ  distant  as  it  may  appear  throu^  in  other  parts  of  the  iddereal  heaTenii.  Thia 
onr  tele«cop«a.  and  utterly  invisible  as  it  is  to  phenomenon  ii  sitaated  near  the  back  of  As- 
the  nnssHsted  eye,  may  be  consideTed  as  a  tenon,  about  five  degrees  aoulh  by  west  of 
kind  of  oniTerae  in  itaelf^  ten  thonsand  time*  Benehiaick,  Hfe  laat  star  in  the  tail  of  the 
more  gnnd  and  eilenaive  than  the  vriiole  Great  Bear;  between  which  star  and  the  ne- 
ocation  waa  supposed  to  be  in  the  infancy  of  hula  there  is  a  small  alar  of  the  fifth  magni- 
sstroDOmy.  Like  the  preceding  nebula,  it  tude,  nearer  to  the  nebula  than  to  Beoetnasch. 
ibfws  ns  what  singular  varieties  of  structure  Its  right  oscennon  is  I3>  23'  j  and  north  de- 
are  to  be  found  in  the  systems  wiikh  compose   dination,  4S°  14'. 

As  miivraae,  and  at  the  same  lime  it  exhibits  Figures 4S,  CO,  63,M,M,fB,6e,S7.aiidSe, 
a  oatain  naeniblanca  to  another  ayitem  of  represent  some  specimens  of  rububut  sfort, 
whicti  we  Ibnn  a  part ;  aikd  perhaps  sonM-    or  of  nebula  connected  with  very  small  stati. 

8F  «,3, 
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I  uratbcr,  ■•  tT  iLcnwnic^ 
between  Ifasm.  Tbe  iki(  lliM 
Ggnm  ne  nfutan- 
Uioiu  of  MiulujliF 
nomeu.  Id  figin  U 
<0  the  nehotDOi  oh- 
ctoKa  ■ppnn  nkl 
bnader  ttum  m  Ih 
otben,  Iboogli  Ub 
may  poHblj  be  o» 
ing  to  the  Dttok  b 
it!  gnele*  ciMIt*- 


througbiMl  ilfc^ 

regicHii  rfAni''^ 

■uliornng  ■■•  >^ 

portwtdMtfkl'-' 

phr*Je«2J^ 

crrabon  of  n*™  "" 

66  M  63  are  igncw*  ^ 

nifnaofeomeofthese  phenomena  trill  be  ibund   eloTcn  degrece  eiit  of  Betelguoe.  ta  lit  nS" 

in  tin-  ralli>wiiig  Eituationii:^!.  Right  aecen-   ihouliler  of  Orion,  mil  abinil  KHaJifXO 

■ion,  20°  iff:  north  ilecllnation,  1 1'  W;  alittle   due  south  of  Gemini,  whkh  ii  in  fli»l*  M 

to  the  put  of  the  cliuter  of  ./tan  called  the   of  one  of  tho  Twins. 

Dolphin,    a.  Right  ssceneion,  B"  40* ;  north       Figure*  59  to  6S  repreient  »  *•  J* 

declinalion,  64"   25";   about   (even   degrcei    mens  of  objcclB  which  come  under  !••»»■ 

north-weat  of  the  aUr    TAtla  of  the  Great   niinatioa  of  exteniivr  difiaifX  tuMml-J^ 

Bear.     3.  RiiLlit   aad-nsion,    H'  51';   north    Three  phenomena  were  *erj  litilf  ii*(» >" 

declination,  SS"  47" ;  oIauI  four  drgreta  nouth    lalelj,  and  can  only  he  perceived  hj  tfl««l«' 

•if  the  alar  Cor  CaroU.  the  principal  utat  in    of  larg«  aperture,  which  coUert  ■  pft  1^ 

tho  Grayhoundi.     4.  Bight  Mcenaion,  6' SO" ;    titf  of  liilit.     In  ailTertinB  to  one  of  "i^ 

north  ikciiiiation,  8°  53' ;  which  ia  in  the   objecta.  Sir  W.  HeiKhel  detcriho  H  fj* 

head  of  MoDoeani^  or  the  Unicom,  about   Iowa:— "Eitreme  feint  branchingw*"*'!' 

(614 
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ita  whitUhnen  ii  entirely  of  the  millty  kind,  8ii  W.  Hcraclid  hu  pmenled  as  nilh 
ftul  it  ia  btigliteT  in  three  or  lour  places  thui  fourteen  ipocimeiiB  related  to  thin  clam.  Of 
tbn  rrH;  Ae  (tan  of  tbe  Milky  Vfi.y  are  vbat  be  tennt  ntbitiitiliet  joined  to  nebu/3^, 
Kaiieied  dtot  it  in  the  •■ine  manner  u  OTcr  one  irf  which  ia  repreientod  in  fig.  60,  where 
the  reat  of  the  heavens.  Its  eitent  in  the  a  bright  nebulnua  epccb  is  cottncdud  with  a 
parallel  i*  nrariy  one  degree  and  a  half,  and  taint  nebuloot;,  nliich  •cema  to  pr<irc«l  from 
in  ilu)  mendianai  direction  about  fil^-two  it  aa  from  a  central  point,  Inrrou^g  in 
tninulCd."  It  ajipearg  lliat  Ihla  ditrusedaebii-  breadth  in  proportion  to  the  [liflonrr.  till  it 
tooity  ia  very  eilennTe;  tor  of  lifly-two  ne-  terminates  in  a  kind  of  irregiilai'  niBr,;in. 
bolB  of  (hia  deiciiplion  whir.h  hod  neiet  been  Fig.  61  rr|>rfKnts  what  is  cnllrJ  n  M-flrff 
befoK  obwrrol,  Hencfael  found  them  to  Oc-  nebula  with  amdtnialioa.  It  nppeara  tn  l.'o 
Gupy  no  ■«■  than  1S3  aquare  degree*.  A  a  nmndish  nebnla,  condenoed  towanla  \\.'. 
mptidmtm  al  an  eitanaiTfl  diAiuiTe  nebula  of  central  parts.  It  is  natural  to  suppoar,  w1  ■■a 
Om  daaa^tioa  ii  T^naeoted  in  Gg.  S9  we  we  a  gradoal  increase  of  light,  that  tiu-.e 

if  a  condcneation  of  l!ie 
rabetance  which  projuci-s 
it  in  the  flppcB  whirh  a['- 
pears  hrightoflt,  or  al 
least  that  the  luminoi^^i 
■nbstance  is  deeper  in 
the  brigbtrr  BfiAce.  Some 
of  the  nebuloMtii^  of  t.iii 
class  are  not  always  ex- 
tenrivelydiffiwed,  liutarc 
sometinics  mot  with  in 
detached  collections, ii.ii r 
to  each  other,  but  ccir- 
plctly  separate,  an  rciT.- 
sented  at  a  b,  e,  Re.  S'i. 
A  diffused  n.liulo-=,.v 
of  this  kbd  may  le  pc-  i 

greoB  due  caat  fnim  th-- 
star  Zela  Cyeni.ncnr  ti  e 
bact  or  tBifof  Anser.  li- 


aO''  48'.  and  north  derij- 
nation  31°  3',  i*  lb<ii.d 
about  thrro  or  four  Ae- 
grees  norlh-wpel  of  Xi  In 
Cygni,  and  within  two 
or  three  drgtoca  of  ti.e 
preceding. 

Figurc«63.64.«rrf(;3, 
are  repn'sentationp  of  w- 
buhe  wliich  arc  brighirr 
in  niore  than  one  plarr, 
which  appearance  is  sui" 
poeed  to  bo  owing  lo 
so  many  predominar.i 
seals  of  Utrartion,  owinq 
to  a  superior  prepondot- 
anceof  the  nebulous  mat- 
tar  in  those  places  caus- 
ing a  diTiaion  of  it  from 
which  will  arise  thrca 
or  fbnr  distinct  nchnls. 
»  71  an  repre— ntations  flf  tinpcr  fii^ures,  numbered  66,  are  nclulc  that 
■Km  deamptioDs.  The  threa  are  tuddenly  mueA  brighter  in  tie  middle. 
(6ISj 
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A  iraclens  to  whkli  tiiete  nebuls  seem  to  ap-  Sbctiov  IIL 

proach  is  conaidered  as  indicating  consoiidia- 

tion ;  and  that,  should  we  have  reason  to  con-  On  Pitmetary  NAuhB* 
chide  that  a  solid  body  can  be  fonnod  of  con- 
densed nebulous  matter,  the  nature  of  which  This  designation  is  giten  to  a  dasi  of  m 
has  been  chiefly  deduced  from  its  shining  buls  which  bear  a  very  near  rcsemblsnoe  to 
quality,  we  may  possibly  be  able  to  view  it  planetary  disks  when  seen  throng  teieseopei» 
with  Tespect  to  some  other  of  its  properities.  But,  notwitfistanding  their  planetaiy  aqieci, 
Thi>  three  (iguies,  No.  67,  represent  extended  some  small  remaining  hnrinwis,  by  which  they 
nebulae  and  round  nebulae^  thiU  thnw  the  are  more  or  lees  surrounded,  evinces  their  d»» 
progresa  of  eundensaiion.  These  nebuls  ap-  bulous  origin.  They  are  somewhat  extrsorit 
pear  further  condensed  than  the  preceding,  nary  objects,  with  loimd  or  sligfaliy  onl  diiki, 
and  appear  surrounded  with  the  rarest  nebu-  in  some  instances  ^mte  shaxpty  terauBstei 
lous  matter,  which,  not  having  as  yet  been  in  others,  a  little  hai^  at  flic  hoideB^  sad  of 
consolidated  virith  the  rest,  remains  expanded  a  light  exactly  equable,  or  only  a  veiy  liUfle 
about  the  nucleus  in  the  shape  of  a  very  ex-  mottled,  which  in  some  of  iium  approachei 
tended  atmosphere.  The  three  figures  in  the  in  vividness  to  the  light  of  actual  plsaeta. 
third  row  from  the  top  of  the  plate,  marked  The  follovring  are  some  of  Sir  W.  HetKh^s 
No.  68,  and  the  first  figure  to  the  left  hand  remarks  on  these  bodies : — If  we  should  tnp- 
of  No.  69,  represent  nebuls  which  are  almost  pose  them  to  be  single  stars  with  laige  diame* 
of  an  uniform  light,  and  nebuls  that  draw  ters,  we  shall  find  it  difficult  to  accoont  fa 
progressiyelytovrards  a  period  of  final  con-  their  not  being  bri^ter^  unless  we  shooid 
densation.  **  In  the  course  of  the  gradual  admit  that  the  intrinsic  light  of  some  tfan 
condensation  of  the  nebulous  matter,"  says  may  be  very  much  infeiior  to  that  nf  the 
8lr  W.  Herschel,  **  it  may  be  expected  that  generality,  which,  hovrever,  can  hsidily  be 
a  time  must  come  when  it  can  no  longer  be  imagined  to  extend  to  sudi  a  degvMb  Wt 
compreased,  and  the  only  cause  which  we  may  might  suppose  them  to  be  comets  shoot  thor 
suppose  to  put  an  end  to  the  compression  is,  aphelion,  if  the  brightness  as  well  as  nttgU' 
when  the  consolidated  mass  assumes  hardness,  tude  of  their  diameters  did  not  oppow  tm 
From  the  size  of  the  nebuls,  as  we  see  them  idea ;  so  that,  after  all,  we  can  hardly  findasy 
at  present,  we  cannot  form  an  idea  of  the  hypotbesia  so  probable  as  that  of  their  bcbg 
original  bulk  of  the  nebulous  matter  they  con-  nebuls ;  but  then  they  most  consiet  of  iba 
tain  ;  but  let  us  admit,  for  the  sake  of  compu-  that  are  compressed  and  accumulated  m  tbe 
tation,  that  the  nebulosity  of  a  certain  nebula,  highest  degree.  At  a  subsequent  period,  Sn 
when  it  was  in  a  state  of  diffusion,  took  up  a  William  remarks,  **  When  we  reflect  on  tbe 
wpace  of  ten  minutes  in  every  cubical  direction  circumstances  connected  virith  these  hoiliei, 
of  its  expsnsion,  then,  as  we  now  see  it  col-  we  may  conceive  that,  perhaps,  in  pro^i^rfa  of 
^lected  into  a  globular  compasa  of  less  than  one  time  these  nebuls  which  arc  already  in  a  tfala 
mmute,  it  must  of  course  be  more  than  1900  of  compression  may  be  still  further  compifs- 
tiroes  denser  than  it  was  in  its  original  state,  sed  so  as  actually  to  become  stara.  It  oaj 
This  proportion  of  density  is  more  than  double  be  supposed  that  aolid  bodies  such  as  we  iap> 
that  of  water  to  air."  poae  Uie  stara  to  be,  from  the  analogy  of  their 
The  small  nebuls  repreaented  in  No.  70  ligh(  with  that  of  our  sun  when  seen  at  the 
are  stellar  nebulaa,  which  approach  to  the  ap-  distance  of  the  stars,  can  hardly  be  fomied  of 
pearance  of  stars,  and  one  or  two  of  doubtful  a  condensaticm  of  nebulous  matter ;  bat  if 
character.  The  four  figures  marked  No.  71,  the  immensity  of  it  requhred  to  fill  a  cohkal 
represent  separate  views  of  the  gradual  con-  apace  which  will  measure  ten  minutes,  when 
deinsation  of  the  nebulous  substance.  In  these  seen  at  the  distance  of  a  star  of  the  eightii  or 
we  may  evidently  peroeiv^  a  atriking  gradar  ninth  magnitude,  is  well  conaidered,  and  pro- 
tion  in  the  light  and  brilliancy  of  the  central  perly  compared  with  the  very  small  angle  cnr 
parts.  The  figure  on  the  left  hand  side  re-  sun  would  subtend  at  the  asme  distance,  no 
presents  sn  object  nearly  in  its  original  state  degree  of  rarity  of  the  nebulous  matter  to 
of  nebulosity ;  the  next  towards  the  right  ap-  which  we  have  recourse  can  be  any  objectioD 
pears  conaSderably  condensed  towards  the  to  the  solidity  required  finr  the  construction  of 
central  parts ;  Ihe  third  figure  representa  a  a  body  of  equal  magnitude  with  our  aon." 
condensation  still  greater ;  and  the  one  on  The  nature  of  these  ndmkB  is  involved  in 
the  right  hand  exhibits  a  condensation  neariy  considerable  darkness  snd  mystery.  As  in 
complete,  or  a  huge  luminous  body  surrounded  the  case  of  some  of  the  other  ipeciea  of  tbe« 
with  a  lucid  atmosphere^  Each  of  these  is  phenomena,  ao  in  this»  the  mind  feels  aoable 
the  representative  of  sn  extensive  claas  of  6b-  to  form  any  definite  or  satiaiactoiy  ooocq^ 
jects  of  this  description.  lions  on  the  subject.    The  kXkmmg  remaiti 

of  Sir  J.  Herschel  comprise  most  of  whatcao 
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be  silted,  in  the  menitiiiiB,  on  this  sDbjeet:-^  the  nnhene,  bat  are  nilMenrient  to  pafpona 

-^  Whaterer  be  their  nature,  they  mnet  be  of  worthy  of  Him  vriioee  wiedom  is  infbiite,and 

cnonnous  magnttade.    One  of  them  ia  to  be  whose  nndeistanding  is  unsearchable. 
haad  in  the  panUel  of  r  Aqnarii,  and  about       The  four  figures  towards  the  right  hand 

five  miniitee  pieoeding  that  star.  Its  apparent  of  the  plate,  marked  No.  69,  represent  some 

diamwter  ia  about  twenty  seconds.    Another,  epecimeni  of  planetary  nebuls.  One  of  those 

in  the  consteWation  Andromeda,  presento  e  bodies  may  be  seen  near  the  star  y  Aquarii, 

nabiediekof  twelre  seconds  perfediy  defined  as  above  stated.    Ito  ri^t  ascension  is  nearly 

and  round.    Granting  these  objecto  to  be  201^  62^,  and  ite  sonth  declination  about  18^ 

equally  distant  from  ua  with  the  stars,  their  SG'.    It  Kes  north  by  west  of  the  star  Deneh 

real  dimenskms  must  be  suchas  would  fill,  on  Algtdi,  at  the  distance  of  about  ten  degrees, 

the  wowest  oomputalion,  the  whole  orbit  of  Ouer  nebuls  of  this  description  maybe  found 

Uname,    It  is  no  less  evident  that,  if  they  be  near  the  following  stars : — 3 />  Sagitts,  14 

aobd  bodies  of  a  solar  nature,  the  intrinsio  Andromeda,  63  b  Grateris,  61  g  Sagitts,  10 

spkndourcf  their  surftoes  must  be  almost  in-  Camelopardus,  86  Urse  Majoris,  6  Navis, 

finitely  infiarior  to  thatof  the  sun's.    A  circu*  and  6  Draconia.    About  three  minutes  west 

Isr  poitioii  of  ^  sun's  dbk,  subtending  an  fiom  the  star  16  e  Oygni  the  fidlowing  phe* 

angle  of  twenty  seconds,  would  give  a  light  nontencm  is  found: — A  bright  point  a  little 

equal  to  100  JuU  moons,  while  the  oljecto  in  extended,  Ufce  two  pointe  ckose  to  each  otiier. 

qoestiea  are  hardly,  if  at  all,  discernible  with  It  is  as  bright  as  a  star  of  the  eighth  or  ninth 

tbfb  naked  eye.    The  unifimnity  of  their  disks,  magnitude,  surrounded  by  a  very  bright  milky 

snd  thor  want  of  apparent  central  condensa*  nelmloeity,  suddenly  terminated,  having  the 

ooD,  would  certainly  augur  their  hgfat  to  be  appearance  of  a  planetary  nebula  with  a  hidd 

merely  superficial,  and  in  the  nature  of  a  hoi-  centre.    The  border  is  not  well  defined ;  it  is 

low  superficial  dieU ;  but  whether  filled  with  perfectly  round,  and  about  <lne  minute  and 

solid  or  gaseous  matter,  or  altogether  empty,  thirty  seconds  in  diameter.    This  is  a  beauti- 

it  would  be  a  waste  of  time  to  conjecture."  fill  phenomenon,  and  of  a  middle  spede*  be- 

In  fiiis  deseriptian  there  is  nothing  which  tween  the  planetery  nebuls  and  nebulous 

strikes  the  mixkd  with  such  astonishment  as  stars. 

the  enormoue  magnitude  of  these  planetary  Sir  John  Herschel,  during  his  late  residence 
nebnhk  A  globular  body  which  would  fiU  at  the  Cape  of  Good  Hdpe,  is  said  to  have 
the  orbit  of  Uranus  would  contoin  24,430,-  discovered  several  new  and  singular  objecte  in 
081,600,000,000,000,000,000,000,  or  more  the  southern  hemisphere,  some  of  them  bear- 
then  twen^-fimr  thousand  ^cM»^»/2eoras  of  solid  ing  a  certain  relation  to  the  objecte  now  de- 
miles.  The  solid  contente  of  the  sun  is  about  scribed ;  among  others,  he  is  said  to  have  de^ 
357,000,000,000,000,000,  or  three  hundred  teeted  a  beautiful  planetary  nebula,  which 
end  fiify-seven  thousand  bilUona  of  cubical  presente  a  perfectly  sharp,  well-defined  disk 
miles.  If  the  fiirmcr  number  be  divided  by  of  uniform  brightness,  exhibiting  the  exact 
tbehtter,the  quotient  will  be  68,428,800,000,  appearancoe  of  a  small  planet  with  a  satellite 
ihowDig  that  the  nebula  in  question  would  near  ito  margin.  The  regular  compactness 
OQQtain  vrithin  ito  circumference  sixty-eight  and  lobular  form  of  such  objecte  seem  to  in- 
thouHUHl,  four  hundred  and  twenty-eight  mil-  dicate  that  they  are  bodies  sut  generisy  neither 
lions,  and  eig^t  hundred  thousand  globes  as  collections  of  distinct  stars  mar  exactly  of  the 
ki^e  as  the  soh.  A  body  of  such  bulk  is  same  nature  with  the  other  masses  of  nebu- 
more  than  thirty-four  billions,  two  hundred  lous  matter  dispersed  through  the  heavens, 
thouand  millions  of  times  larger  than  all  the  They  seem  to  present  a  view  of  an  immense 
Primaiy  planeto  and  their  satellites  whidi  be-  system  already  completed,  but  of  what  nature 
long  to  our  system.  What  is  the  specid  dee-  it  would  be  vain  to  conjecture.  Another  jriie- 
tinalion  of  such  huge  masses  of  matter,  or  nomenon  of  this  kind  is  stated  as  being  of  an 
what  important  designs  they  subserve  in  the  extraordinary  nature,  on  account  of  the  bhu 
physical  and  moral  arrangemente  of  the  Gov-  colrur  which  ito  light  exhibits.  He  has  like- 
emor  of  the  universe,  it  is  beyond  our  power,  vns^  discovered  a  close  double  star  involved 
in  the  mean  time,  to  form  even  a  probable  in  the  centre  of  a  nebulous  atmospherd,  which 
oonjecUne.  Future  generations  may  perhaps  is  considered  as  a  new  and  singular  object 
be  enabled  to  throw  some  li^t  on  this  sub- 
ject, though  it  is  probable  that  the  nature,  Sbgtioh  IV. 
prapeities,  and  ultimate  designs  of  many  such 

objects  wil]  only  be  fiilly  diadosed  throi^out  On  the  Nebula  in  Orion, 

the  revnintions  of  that  interminable  duration 

which  succeeds  the  short  span  of  human  ex-       One  of  the  largest  and  most  remaifcable 

irtsnoe;  but  of  this  we  may  rest  assured,  that  nebula  in  the  heavens  is  that  which  is  iaand 

thtj  are  not  ueekm  masses  of  materials  in  in  the  constellation  of  Orion.    When  a  ooii»» 
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mon  obnmr  looki  it  th«t  conriolktion,  the 
fint  objecl  that  utmU  hi*  attention  ia  the 
tbrM  brilliuit  lUn  equinluluit  &i»ii  each 
other  in  a  (tnight  line,  wtucb  i«  calletl  the 
belt  or  Orion.  Immediately  beluw  the«B, 
hanging  down  u  it  were  from  Iho  miilijle  of 
the  belt,  tbne  unall  itan  it  nearly  equal  die- 
lancM  an  perceived,  which  are  termed  the 
itBord,  On  directing  the  naked  e;e  to  the 
middle  alar  of  the  three,  the  cAMerrer  perceiree 
comething  that  bai  the  appearance  of  a  ■mall 
Btar,  but  not  well  defined;  thii  a  the  great 
nebula  of  Orion ;  of  which,  however,  he  can 
form  no  definite  oonnptioii  till  iaa  eje  be  u- 
Hited  b^  c^eal  inatrumenti.  With  a  coni- 
tnon  one-toot  pocket  achramatic  leleee<^  the 
nebulodty  ma;  be  plainly  paccdTed ;  but  the 
higher  the  magnifying  power,  and  the  larger 
the  aperture  of  the  object  dMi,  the  nwn 
briUiant  and  dtatinct  does  diM  pbeaoaienDn 
i^pcai,  along  with  a  namber  w  antU  itara 
oannected  with  it,  which  are  quita  mviMble  to 


The  fint  who  diaeoreieJ  dm  tJKpc— . 
ma  the  celebnied  Haygena,  who  gnctki 
fbltowing  deacriptiDn  of  it  in  hii  ^oftaifr 
tumium .- — "  AJtonomen  place  ttaiM  Ab 
cloee  to  eadi  other  in  the  ewocd  of  OiioB 
and  when  1  viewed  the  midiUi'Tnoil  irilli  i 
telescope  in  the  year  1668,  then  ippnnd,  • 
the  place  of  that  one,  twelve  tuba  Nn: 
among  theae,  three  that  alnxMt  toedi  nd 
other,  and  four  aKve  beaidea  appeand  tiriit 
ling  ■■  through  a  cloud,  lo  Ihit  (he  ifKt 
■bout  them  aecmed  much  brigfalBt  tbai  Ik 
rest  of  tbe  heaveru^  which  appearing  nUlf 
blackidi.  by  reaaon  of  the  liar  wtitbiT,  nt 
aeen  as  through  a  certain  opanin^  itwi^ 
which  one  had  a  free  view  into  anitbtr  npu 
which  waa  more  enlightened.  I  bm  b- 
quently  observed  the  aenie  appemnce  in  At 
aame  place,  without  any  altentiai ;  a>  W 
it  ii  likely  that  this  wonder,  whitewi  S  ebj 
be  in  itieli^  hai  been  there  from  all  tima;  bat 
I  never  took  notice  of  any  thing  like  ittntf 
the  rert  of  the  fixed  atara." 

Pig.TSeiluUBii** 
of  thii  phroomnwi  • 
■eenbyDr.Lai-slTtl 
with  a  mvtDlaifirtie- 
ft^ding  tefeaK¥r.alili 
iqipean  enctljlt*"'" 
abape  aa  oii^iullj  dii- 
nested  by  Haipm;  W 
the  apparent  ma^nl'i 
Of   the  (tan  muttttd 

rately  ibown  dan  in  if 
engisved  driitmtinul 
HnygeDA  Dr.Lonja™ 
that  the  himirooi  sfaa 
hwi  iiomeliiiwi  ippn^J 
to  him  neiHj  of  ihf  «« 
ihape  ai  the  fignit  vW 
is  formed  by  it*  f™ 
■tan  vrithin  iL  Ff.  n 
sentn  the  w»  *■ 
btUa,  M  «-n  bj  Si.  W. 
Herechriinthojrariffl 
and  mlBlI.  lU  "l^ 
ippoan  conridtnUj  "I* 
ferent  fiora  lb*  *'^ 
tionsofHujgrmindft. 
Limg;bulllie«liBn"|- 
in  and  around  it,  ^T 

lineatianB,  «M«tf  ■«"? 
the  same  reWi^P* 
n.  Sit  John  Hf-nd" 
haapvensreprwn!^ 
of  tJua  nebula,*"*™ 
Ihrou^  tlie  orcntj** 
reflcrtoral  Slough,"'^ 
appean  consiJcriM)- i* 
faent  ftom  Ibe  ipw"  ■ 


DESCRIPTION  OF  THE  NEBULJB  IN  ORION.  f|5 

vliielilhsvemfeind  I  have  fieqnenflj  viewed  I  eTumineH  the  netmloiu  itar,  and  found  it  to 
f  hit  phenonMnoa  wiA  talescopei  of  difierant  be  fuaHij  eoiToiuided  with  a  drcoiar  glorj 
mta,  particiihily  with  a  aiz  ftet  and  a  half  of  wUtiidi  nebolotity,  faintly  joining  it  to  the 
adiramatic,  having  an  apertme  of  four  inchee  great  neboJaB.  About  the  htter  end  of  that 
diaBieter»  Hid  whidi  ahowed  sidereal  objecte  year,  I  remarked  that  it  was  not  equally  sur- 
widi  great  brilliancy  and  distinctness;  but  the  roanded,  but  most  nebulous  towards  the  south, 
■hips  of  the  object  appeared  more  nearly  re-  In  1784, 1  began  to  entertain  an  opinion  that 
•embling  Dr.  Long's  representation  (fig.  72^  the  star  was  not  connected  with  the  ncbu- 
Ihsn  iny  other  delineation  I  have  seen.  A  losity  of  the  great  nebuke  of  Orion,  but  was 
fburth  star  was  diatiDctly  seen  in  addition  to  one  of  those  which  are  scattered  over  that 
the  three  represented  by  Dr.  Long  near  the  partof  the  heavens.  In  1801, 1806,  and  1810, 
Vead  of  the  opening,  but  smallez  than  the  this  opmion  was  fully  confirmed  by  tiie  gradual, 
oUwT  three,  and  forming  with  them  a  small  change  which  happened  in  that  great  nebuls 
inefular  square.  The  three  other  stars,  in-  to  which  the  nebulosity  surrounSng  the  star 
rtead  of  bemg  within  the  one  side  of  the  ne-  belongs  ;  for  the  intensity  of  light  about  the 
Imla,  as  represented  in  both  the  figures,  ap-  nebulous  star  had  by  this  time  been  consider- 
pmd  quite  beyond  it,  but  nearly  in  a  lino  ably  reduced  by  the  attenuation  of  dissipa- 
with  its  margin.  Whether  this  was  owing  tion  of  the  nebulous  matter,  and  it  seemed 
lu  the  inaocoracy  of  the  delineation  or  to  the  now  to  be  pretty  evident  that  the  star  is  fiir 
actual  change  of  the  nebula  I  do  not  pretend  behind  the  nebulous  matter,  and  that  conse- 
to  deteimine.  The  left-hand  branch  of  the  quently  its  fight  in  passing  through  it  ie 
nebola  likewise  appeared  considerably  longer  scattered  and  deflected  so  as  to  produce  the 
than  here  represoited ;  but  I  cannot  pret^id  appearance  of  a  nebulous  star."  ....<*  When 
to  lay  what  the  appearance  may  be  as  seen  I  viewed  this  interesting  object  in  December, 
thioQg^  a  twenty-foet  reflecting  telescope.         1810, 1  directed  my  attention  particularly  to 

In  fuming  a  proper  conception  of  this  ob-  the  two  nebulous  stars  by  tho  sides  of  the 
ject,  it  is  of  some  importance  to  ascertain  the  large  one,  and  found  they  were  perfectly  free 
exact  appearance  it  has  presented  at  different  from  every  nebulous  app^rancc,  which  con- 
periods,  and  whether  there  be  reason  to  con-  firmed  not  only  my  former  surmise  of  the 
elude  that  it  has  been  subject  to  changes.  The  great  attenuation  of  the  nebulosity,  but  also 
foUowmg  is  Sir  J.  Herschel's  description  of  proved  that  their  former  nebulous  appearance 
this  phenomenon :  had  been  entirely  the  eflect  of  the  passage  of 

**  I  know  not  how  to  describe  it  better  than  their  feeble  light  through  the  nebulous  matter 
by  comparing  it  with  a  curdling  liquid,  or  a  spread  out  before  them.  The  19th  of  January, 
sur&ce  strewed  over  with  flocks  of  wool,  or  to  181 1, 1  had  another  critical  examination  of 
the  breaking  up  of  a  mackerel  sky,  when  the  the  same  object,  in  a  very  clear  view,  through 
ckKids  of  which  its  consists  begin  to  assume  a  the  forty-feet  telescope ;  but  notwithstanding 
cintHis  appearance.  It  is  not  very  unlike  the  the  superior  fight  of  this  instrument,  I  could 
OMttUiig  of  the  sun's  disk,  only,  if  I  may  so  not  perceive  any  remains  of  nebulosity  about 
eipresi  myself  the  grain  is  much  coarser  and  the  two  small  stars,  which  were  perfectly 
the  intervals  darker,  and  the  flocculi,  instead  clear,  and  in  the  same  situation  whore  about 
of  being  generally  round,  are  drawn  into  thirty-seven  yean  before  I  had  seen  them  in- 
httle  wisps.  They  present,  however,  an  ap-  volved  in  nebulosity.  If,  then,  the  fig^t  of 
pearanoe  of  being  composed  of  stars,  and  these  three  stan  is  thus  proved  to  have  un- 
their  aspect  is  altogether  difierent  fiK>m  that  dergone  a  visible  modification  in  its  passage 
of  resolvable  nebule.  In  the  latter  we  fancy  through  the  nebulous  matter,  it  follows  that 
by  glimpses  that  we  see  stars,  or  that  could  its  situation  among  the  stars  is  less  distant 
we  strain  our  sight  a  fittb  more  we  would  from  us  than  the  largest  of  the  three,  which  I 
■ee  them;  but  the  former  suggests  no  idea  of  suppose  to  be  of  tho  eighth  or  ninth  magnitude, 
stars,  bat  rather  of  something  quite  distinct  The  furthest  distance,  therefore,  at  which  we 
from  theDL**  can  place  the  fointest  part  of  the  great  nebula 

The  following  are  some  of  Sir  W.  Hei^  in  Orion,  to  which  the  nebulosity  surround- 
■chers  remarks  on  this  nebula,  and  on  the  ing  the  star  belongs,  cannot  well  exceed  the 
Mars  with  which  it  is  connected :  region  of  the  stan  of  the  seventh  or  eighth 

"  In  the  year  1774,  the  4th  of  March,  I  db-  magnitude." 
•enred  the  nebulous  star  which  is  the  4dd,  of  From  these  observation  it  would  appear 
the  Conmnsumee  du  Thnps^  and  is  not  many  that  the  nebulosities  connected  witb  the  great 
nunutes  north  of  the  greatnebule ;  but  at  the  nebula  are  subject  to  certain  changes,  and 
aune  time  I  also  took  nodoe  of  two  similar^  that  its  distance  firom  our  system  is  leas  than 
Uit  much  smaller,  nebulous  stars,  one  on  each  that  of  stan  of  the  eighth  magnitude,  sinoa  a 
*ide  of  the  large  one  and  al  nearly  equal  die-  portion  of  tiie  nebulooa  matter  interposes  be- 
taoceslianit    (8ee  fig.  73,  dec)    In  1783,   tween  our  sight  and  ataia  of  this  desa^taon. 
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But  Uiiidiilaiioenniflt  be  very  great    Ifitazs  boundcriei!    Or,  niBjwefl^poie  tfigtaki' 

of  the  eigbA  Bagiiitade  an  to  be  cooaiderod  miiHMity  «f  ao  not  eztanl  aaipua  tiie  pupis 

atanairenge  aa  eight  timea  further  diatant  of  a  thoDaaadwmateteotfaflwaandaof  cya^w 

than  thoee  of  the  firrt,  then  thia  nebula,  can-  globea.  which  icrohe  within  its  wide  ciRa» 

notbeioppoaedtobeleaatfaan320,000»00(V-  ferencel    (^moderingthediterMJlediBedio^ 

OOOiOOOy  or  three  hundred  and  twenty  bilUona  «f  Divine  operation,  and  the  irwt  vaiietf  «f 

of  mika  from  the  earth.    If  ita  diaineter  at  modea  by  which  wooida  aie  anauged  and  c» 

thia  distance  iubtend  an  angle  of  ten  minutea,  lightened,  it  ia  not  impoaibley  nor  even  ioq*o> 

which  it  nearly  doea,  ita  magnitude  muat  be  bable,  that  nnmeroQa  worida  may  be  in  lUi 

utterly  inconceivable.    It  haa  been  calculated  way  ilhimioated  with  a  peqietaal  end  obb- 

that  it  muat  exceed  3,000,000,000,000,000^  terrnpted  day.    Aa  then  apptar  to  be  warifc 

000,  or  two  trilliona  of  times  the  dimensiona  connednd  with  one  aun,witb  two,  with  Am^ 

of  the  tun,  vast  and  incomprehensible  as  theaa  and  even  more  suns,  ao  there  maj  be  tfaooiHidi 

dimensions  are.  of  worida  cheered  and  iflomanated  vilhoit 

This  nebula  has  never  yet  been  resolved  sodi  a  sun  as  oun,  and  frith  an  efiUgoDoe  of 

into  stars  by  the  highest  poweia  of  the  tele-  Ugfat  which  is  mmmnn  to  them  alL    Bat  aa 

scope  that  have  yet  been  applied ;  nor  is  then  these  points  we  shall  never  be  able  to  anive 

any  reason  to  believe  that  it  consists  of  a  at  certainty  so  long  aa  we  aqjoiim  id  Ab 

aystemof  stars,  as  is  the  case  with  many  other  aublnnary  qihere.    Suffice  it  to  aayyAtfrndk 

nebula  which  appear  much  smaller,  and  are  an  enonnoua  mass  of  Inminiooa  mittBr  mi 

evidently  more  distant    It  is  therefore,  in  all  not  created  in  vain,  but  aervea  a  poipoK  ■ 

probability,  a  maai  of  self-luminous  matter  not  the  divine  arrangementa  eoRespondiiig  to  'm 

jet  formed  into  anysystem  or  systems, bntof  magnitude  and  the  nature  of  ita  liimiiiBaiy. 

what  nature  it  would  be  vain  to  coi\iecture.  and  to  the  wiadom  and  inteliigeoee  d  Em 

Whether  it  is  more  condensed  than  when  it  whoae  power  bnmfl^t  it  into  *"'*"'*^  It 

was  first  observed  nearly  two  hundred  yeaxa  doubtleas  subaervea  aorae  important  paipMBi» 

ago,  as  some  have  conjectured,  or  whether  even  at  the  present  moment,  to  w«Ui  sad 

any  portions  of  it  have  shifted  their  position,  beings  within  the  range  of  ita  iBflneaea 

as  seems  to  have  been  the  opinion  of  Sir  W.  Were  we  placed  as  near  it  aa  on»balf  lb 

Herschel  from  the  observations  above  atated,  distance  of  the  neareat  star,  great  as  tfast  £»- 

appean  on  the  whole  somewhat  uncertain,  tance  ia,  from  such  a  point  it  would  eiUil 

On  this  point  Sir  J.  Herschel  makea  the  an  efiiilgence  approximating  to  Ast  cf  lb 

following  remark :  —  **  Several  astronomerB,  sun;  and  to  beings  at  nmch  nearer  dirtuoH 

on  comparing  this  nebula  with  the  figures  of  it  would  fill  a  large  portion  of  the  i^,  aii 

it  handed  down  to  us  by  its  discoverer,  Huy-  ^ypear  with  a  aplendour  ineocpnsaUe.   M 

gens,  have  concluded  that  its  form  has  under-  the  ultimate  deogn  of  aocfa  an  obgeet,  is  el 

gone  a  perceptible  change;  but  when  it  ia  its  beaiinga  and  relatione,  may  periispi  i^ 

considered  how  difficult  it  is  to  represent  such  main  to  be  evolved  during  the  fatare  agee  tf 

an  object,  duly,  and  how  entirely  ita  af^^  an    interminable  existence;  and,  like  bnbj 

pearance  vrill  difier  even  in  the  same  tele-  other  objects  in  the  distant  qiaoes  of  oeslioi^ 

scope,  according  to  the  deameas  of  the  air,  it  excitea  in  the  mind  a  longing  deoR  tob^ 

or  other  temporaiy  caoaea,  we  shall  readily  hold  the  qtlendidandmyaterioaaseenesoflb 

admit  that  we  have  no  evidence  of  change  miveree  a  little  more  unfolded, 
dial  can  be  relied  on." 

The  phenomenon  we  have  now  been  con-  Sscnes  T. 

templatmg  is  calculated  to  suggest  a  train  of 

reflectiona  and  inquirea— What  is  the  grand  On  the  Ndmlat  ^/poAaia, 

design  in  the  system  of  nature  of  auch  an  im- 

menae  mass  of  huninoaity— a  mass  of  lumi-       I  have  already  stated  that  the  nMm  ma 

nous  matter  to  which  the  whde  aolar  ajslem  be  arranged  into  two  daases^  the  muAeW 

is  but  only  as  a  point— a  maas  at  least  and  irreaohable.    When  Sir  W.  Bencbd 

twenty-nine  millions  of  times  laiger  than  a  commenced  his  obaervationa  on  the  n^nkai 

tjlUibewlug^UHfuldJUltheorbUofVntnuaf*  part  of  the  heavens,  and  for  aeverd  jwi> 

Litinastateofperfecti<mcomiMtelyansweiw  afterwards,  he  was  dispoaad  to  eonaidrrtbi 

Ing  the  ultimate  end  of  its  creation,  and  will  nebula  in  general  to  be  no  otfaer  than  (1» 

it  nmainfor  ever  in  that  state  1    Or,  is  it  ten  of  standiaguiaed  by  Aeirvwy  greats 

only  a  chaotic  maas  of  materials  progressing  tance ;    but  a  long  experience   and  bdM 

towards  some  ^orious  consummation  in  the  acq[uaintanre  with  the  natore  of  nebiiiac» 

friture  ages  of  eternity,  when  worlds  and  ays*  vinoed  him  that  such  a  principle  engfataat  ii 

tema  will  be  evolved  from  the  changea  and  be  univeraaUy  •Amittt^A^  rifhfliigh  a  da^  <l 

nvohitiona  now  going  forward  within  ita  stan  may  undoubtedly  aasume  a  DebdM 

•  B—  page  02.  appearance  when  it  ia  too  remote  Sxvt^ 
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the  itan  of  wlikh  it  is  oompoeed.  Togeneons  xnaas  of  solidity  as  we  find  tu  Uie 

MThen  he  peroefved  that  additional  fight  had  oonstitation  of  the  teiraqueous  globe ;  and  it 

vodfeetin  resolving  certain  nebnlsinto  stars,  has  been  insiniiated  that  the  zodiacal  light  is 

Im  wtB  ibroed  to  the  conclnaion,  that  though  a  portion  of  the  original  nebula  oi(  which  the 

milky  nebula  may  contain  stars,  yet  there  are  sun  and  planets  were  formed,  and  a  piesump- 

•Iw  nebnloaitles  which  are  not  composed  of  tite  evidence  that  the  nebular  hypothesis  is 

them,  nor  immediately  connected  witii  them.  true.    According  to  ^ese  theorists,  the  sun 

Hence  astranomeTs  haws  been  constrained  is  still  to  be  coniridered  as  a  nebulous  star  in 

to  admit  the  ezistence  of  a  certain  species  of  a  high  state  of  condensation,  and  may  exhibit 

fins  hmmuNU  matter,  distinct  from  stars,  or  such  an  appearance  when  viewed  from  a 

pliaeli,  or  any  otiier  materials  existing  around  neighbouring  system, 
■■i  wliiidi  is  diflbsed  in  immense   masMs       Such  condusionB,  to  say  the  least,  are  ob- 

ttrooghoDt  the  spaces  of  the  oniverae.    The  Tiously  premature.    We  know  too  little,  in 

hige  nebula  in  Orion,  described  above,  is  the  meantime,  of  the  nature  of  that  nebulous 

ccnrideied  as  one  of  die  most  striking  evi-  matter  which  is  dispersed  through  thehea- 

ieota  thai  such  a  substance  is  distributed  vens,  or  of  the  motions  with  which  its  parti- 

Ihraogfaoot  the  sideieal  regions ;  for  the  whole  des  may  be  endued,  to  be  able  to  determine 

Gght'snd  power  of  Hersdiel's  fbrty-feet  tel^*  its  susceptibility  of  being  condensed  and  ar- 

mpe,  though  Ibar  ket  in  aperture,  was  in-  ranged  into  suns  and  planets.    We  have 

wffidsBt  to  lesohre  it  into  stars,  although  never  yet  seen  the  same  nebula  progressing 

ftom  eertain  drcmnstances  it  appears  to  be  from  one  stage  of  condensation  to  another, 

MS  of  the  nearest,  as  it  is  one  of  the  bright-  from  a  chaotic  to  a  state  of  organization ;  nor 

Mt,  of  those  nebulous  masses.    It  has  there-  is  it  likely  we  ever  shall,  even  suppodng  the 

tm  become  a  subject  of  interesting  inquiry,  hypothesis  to  be  well  founded,  as  an  indefinite 

"WhsTaie  those  huge  masses  of  unformed  number  of  years,  or  even  of  ages,  must  be 

utter  WB  eaU  the  nebulie  1  and  what  pup>  requisite  before  such  a  revolution  can  be  ao- 

{RMBs  do  they  serve  in  the  economy  of  crea-  oompliehed.    Yet  the  observations  of  friture 

tknl"  astronomers  on  this  department  of  the  aide 

It  is  in  opinioB  now  very  generally  enter-  real  heavens  may  tend  to  throw  some  addi 
tained,  that  the  aetflominous  matter  to  wldch  tional  light  on  thu  mysterious  subject 
we  lefer  is  the  chaotie  materials  out  of  which  It  forms  no  conclusive  argument,  however, 
neir  ms  or  worlde  may  be  Ibrmed,  and  that  against  this  hypothesis  that  it  is  difficult  to 
^  ie  gndoaUy  ooncentraluig  itself  by  the  conceive  how  a  fluid  of  a  nature  so  apparently 
cftct  of  its  own  gravity,  and  of  the  dreular  rare  can  ever  be  condensed  to  the  hardness 
ttolioos  of  whidh  it  may  be  susceptible,  into  of  a  planet  or  a  son ;  for  if  we  suppose  a  ne- 
dsnser  masKs^  so  as  ultimately  to  eflect  the  bulosity  in  its  most  diflused  state  to  be  twenty 
■naogement  and  establishment  of  sidereal  minutes  in  diameter,  and  to  be  compressed  l^ 
Titens.  It  is  aigued  that  this  opinion  is  central  attraction  and  rotary  motion  till  it  be- 
U|^  probable,  from  the  consideration  that  come  only  one  minute  in  diameter,  the  ratio 
«e  jfaid  the  nabalss  in  alm<Mt  every  etage  of  of  its  density  in  ihe  latter  state  compared  with 
fondentaHon.  Such  neboln  as  are  repre-  that  of  the  former  would  be  as  eight  thousand 
SBotsd  in  Piguree  69  and  6t  are  viewed  as  to  one,  since  spheres  are  to  each  other  as  the. 
CQDosting  of  nebalous  matter  in  its  rudest  cubes  of  their  diameters.  Suppose  its  den- 
sad  most  chaotic  state ;  and  Figures  63,  64,  sity  in  the  first  state  were  equal  to  that  of 
66,  sad  also  Figures  66,  67,  68,  as  similar  atmospheric  air ;  its  density,  when  compressed 
ttttsr  m  a  state  of  progress  towards  conden-  in  the  proportion  supposed,  would  be  nine 
■f'ieo*  The  four  figures  marked  71  are  con-  times  heavier  than  water,  which  is  nearly 
■doed  as  specimens  of  this  gradual  conden-  equal  to  the  weight  of  silver,  and  twice  the 
MioQ,  m  whidi  the  progress  may  be  traced  average  density  <^  our  globe ;  but  if  such  a 
tei  the  leiMiand  figure  to  the  ri  jlit  It  has  process  be  going  on  in  any  of  these  bodies, 
ever  been  maintdned  by  some  late  writers  on  numerous  ages  must  elapse  before  such  a 
^  soljeot  thai  tfais^  in  all  probability,  is  the  consolidation  can  be  eflected,  for  no  sensible 
Bods  in  which  the  difierent  systems  of  the  change  appears  to  have  taken  place  during 
■uvene  were  gradually  brought  into  the  state  the  period  in  which  such  bodies  have  come 
n  which  we  now  behold  them,  and  that  the  under  our  observation. 
"IB  and  planets  of  the  system  to  which  vra  Nor  do  we  conceive  that  this  hypothesis  is 
Wong  derived  theb  origin  from  a  similar  inconsistent  with  what  vre  know  of  the  attri- 
^nie;  end  it  has  likewise  been  attempted  to  hutes  and  operations  <^the  Almighty;  for  all 
m'wct  the  geological  changes  in  the  structure  the  movements  and  dianges  gomg  on  in  our 
^on  globe  with  the  opeiatioii  of  a  principle  terrestrial  system  and  throughout  the  universe 
*  law  by  vrhich  audi  a  thin  filmy  substance  are  the  effects  of  certain  laws  impressed  upon 
>i  i  nsbola  was  condensed  into  sodi  a  hale-  matter  faj  the  hand  ot  the  Creator,  by  Ifan 
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imiiinn  onentum  of  which  his  wise  and  be*  is  open  to  xu ;  and  as  the  dooble  ttaxi  haw 
ncfieient  deagna  aie  accompliahed.    If,  then,  yielded  to  thia  atyle  of  qoeatiomng,  and  db- 
it  forma  a  part  of  hia  deaigna  that  new  anna  doaed  a  aeriea  of  relationa  of  the  most  istdfr 
and  tyatema  ahall  be  formed  to  diTersify  the  gible  and  intereating  deacriptioD,  we  noj 
apaoea  of  immenaitjr,  and  if  he  haa  created  reaaonably  h<^  tliat  the  aaatdoooa  rtadj  d 
huge  maaaes  of  aubdle  luminous  matter,  and  the  nebobD  w&  ere  long  lead  to  aome  deans 
endued  them  with  certain  gravitating  powers  underatanding  of  their  intimate  nature." 
and  rotary  motiona  ibr    thia    purpose,  his  On  the  whole,  the  nebale,  whether  mob' 
almighty  agency  and  infinite  wisdom  may  be  able  or  irreaoWable,  open  to  Tiew  an  iner* 
aa  clearly  and  magnificently  displayed  in  thia  hauatible  field  of  contemplation  and  wtnder. 
case  aa  iif  a  ayatem  of  worlda,  complete^  or-  By  far  the  greater  part  of  the  nebahe  are  ua- 
ganiied,  were  to  atart  into  exiatenoe  in  a  mo-  doubtedly  duaters  of  atara,  aome  of  them  pe^ 
ment    Perhapa  the  gradual  evolution  of  hia  hapa  containing  aa  many  millioiii  n  oar 
designs  in  such  a  case  might  afibrd  matter  of  Milky  Way,  and  occnpjring  a  apace  in  thi 
admiration  and  enjoyment  to  certain  orders  tracts  of  immensity  wluch  imaginatron  am 
of  anperior  beinga  who  are  privileged  to  take  never  fiithom ;  but  a  consderaUe  proportion 
a  near  view  of  euch  stupendoua  operationa.  of  theae  bodiea  evidently  appear  to  be  mMKk 
But  auppoaing  audi  phyaical  processes  going  of  self-luminous  substances,  without  vajmSa^ 
forward,  we  must  necessarily  admit  that  a  cation  of  being  formed  into  organized  tystov; 
direct  inierferenee  of  the  Deity  is  necesaary  and  how  enormoua  most  be  the  ezteot  d 
before  such  worlds,  after  being  organized,  can  most  of  those  masses,  and  how  vast  die  i»> 
be  replenished  with  inhabitants  ;  for  matter  gions  of  space  which  they  fill !    If  eTe7  floi 
and  motion,  by  whatever  laws  they  may  be  of  those  bodies  be  only  one-half  the  aoe  of 
directed,  cannot  be  auppoaed  to  produce  the  the  great  nebula  in  Orum,  what  a  prodigiom 
organization  of  a  plant  or  an  animal,  much  maas  of  matter  muat  they  contain,  lod  vlut 
less  of  a  rational  being,  whose  intellectual  an  immense  apace  must  hundreds  and  tboih 
principle  and  faculties  must  be  communicated  aanda  of  them  occupy !     To  limited  bbd^ 
by  the  immediate  **  inspiration  of  the  Al«  auch  aa  ours,  such  spaces  appear  as  B[^nn- 
mighty."<    To  auppose  othervnse  would  be  mating  to  infinity,  and  all  our  pievknif  ideas 
virtually  to  adopt  a  species  of  atheiam.  of  the  amphtude  of  planetary  systems  sok 
All  that  we  require  on  this  point  is  some  into    something    approaching    to   inaoitj. 
more  direct  and  decisive  proofii  A  the  validity  Whatever  purpoaea  thcsao  immense  muKi 
of  the  hypotheais  we  are  now  considering ;  of  matter  may  serve  under  the  adminiatnlKO 
and  till  such  proofs  be  elidted  we  are  not  of  Infinite  Wiadom,  certain  it  is  tkey  e^ 
warranted  to  enter  into  particular  specula-  not  in  vain.  They  aooompliah  designs  worthy 
tions,  and  to  speak  with  so  much  confidence  of  the  plana  of  IHvine  Intelligence,  and  biie 
on  the.  subject  as  certain  tbcoriats  have  lately  doubtless  a  relation,  in  one  respect  or  another, 
done.    Sir  John  Herschel,  who  has  paid  more  to  the  enjoyments  of  intelligent  beings;  but 
attention  to  this  subject,  and  made  more  ac-  the  full  developement  of  the  plans  and  agencw 
curate    obaervations    on    this  nebula,  than  of  the  Deity  in  thia  and  in  many  other  puts 
almost  any  other  individual,  is  &r  from  being  of  the  economy  of  the  universe,  most  be  coo- 
confident,  and  speaks  with  becoming  hesitation  aidered  aa  reserved  for  another  aadafoton 
and  modeaty  in  relation  to  thia  hypotheais.  acene  of  exiatenoe. 
**  If  it  be  ^ue,"  says  he,  **  that  a  phospho- 
rescent or  self-luminous  matter  exists,  dissemi^  Sbctioit  VL 
nated  through  extensive  regions  of  space  in 

the  manner  of  a  cloud  or  fog, — now  aaauming  List  of  some  of  the  Larger  NAulg. 
capridoua  shapes  like  actual  douda  drifted  by 

the  wind,  and  now  contracting  itaelf  like  a  For  the  aake  of  Ihoae  who  wish  to  iiupect 

cometic  atmosphere  around  particular  stara— >  aome  of  the  nebuloua  bodiea  by  means  of  tel^ 

what,  we  naturally  ask,  is  the  nature  and  dea-  scopes,  I  have  aubjomed  the  foUoving  ^ 

tinatiun  of  this  nebulous  matter  1     la  it  ab-  from  Meaaier'a  Catalogue,  doog  with  tb* 

aorbed  by  the  stars  in  whose  neighbouiiiood  more  recent  obaervationa  of  Sir  W.  HencheL 

it^ia  found  to  fumiah,  by  ita  condenaation.  The  right  ascensions  and  declinations  an 

theb  supply  of  light  and  heat  ?  or  ia  it  pro-  given  in  degrees  and  minutea,  by  which  tbs 

greasively  concentrating  itself  by  the  efiect  of  places  of  these  bodies  may  be  vor  natf^ 

its  own  gravity  into  masses,  and  ao  laying  the  found  on  a  celestial  g^obe.    ff  it  be  jadgw 

foundation  of  new  sidereal  systems  or  of  insn-  expedient  to  reduce  &e  degrees  and  miDHtB* 

latodstanl     It  is  easier  to  propound  such  of  right  aacension  to  ^&ne,  it  may  be  dooe  by 

questions  than  to  offer  any  probable  reply  to  the  following  rulea : — ^Divide  the  number « 

Uitm.    Meanwhile,  appeal  to  fitct,   by  the  degreea  by  15,  the  quotient  is  horns;  in^^ 

aiethod  of  constant  and  diligent  observation,  remaindnr  reduced  to  minutes  and  diviikdby 
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15,  gires  the  mfamtefl,  dec  of  time :  or,  moUi-  Ophiuchiu:  romid  and  biat .  near  H  ia 

ply  the  given  number  of  degxeea  and  minutes  a  star  of  the  ninth  magnitude :  reflolved 

by  4,  and  divide  the  degrees  in  the  product  into  stars  by  Sir  W.  HerscheL 

by  60,  the  quotient  is  hours,  and  the  remain-  13.  R.A.  248°   18'  48'' ;  dec.  N,  86^  54' 

der  minutea,  dec.    Thus,  320°  17'  is  equal  44";  diam.  8';  in  the  girdle  of  Her- 

to  21  hoars,  21  mJnntes,  and  8  seconds  of  cules,  between  two  stars  of  the  eighth 

time.  magnitude:  round,  and  bright  in  the 

In  die  following  list,  R.  A.  means  right  as-  middle,  resolved  into  stars  by  Sir  W. 

ccDsiaii;    dec,  declination;    8.,  south;   N.,  Herschcl. 

north;  diam.,  diameter  of  the  object,  which  is  14.  R.A.  261°    18|';    dec  a  3°  5'  45"; 

eipresacd  in  minutes  of  a  degree.  diam.  7' ;  in  the  drapery  over  the  right 

arm  of  Ophiuchus:   round  and  fiiint: 

1.  R.A.  80^  0'  33";  dec  N.  21°  45'  27";  near  a  star  of  the  ninth  magnitude:  ni- 
above  the  Bull's  southern  horn  west  of  solved  into  stars  by  Sir  W.  Herschcl. 
the  star  $:  this  connsts  of  a  whitish  15.  R.A.  319^  40';  dec  N.  10°  40^;  diam. 
light,  elongated  like  the  flame  of  a  taper:  3' ;  between  the  head  of  Pegasus  and 
it  exhibited  a  mottled  nebulosity  to  Sir  that  of  the  Little  Ilorae :  -  round,  and 
W.  HerscheL  bright  in  the  centre,  resolved  into  stars 

2.  R.A.  320°  17';  dec  S.  1°  47';  diam,  4';  by  Sir  W.  Herschel. 

in  the  head  of  Aquarius,  near  the  24th  16.  R.A.  271°  15';    dec  N.  13°  51'  44"; 

star:  it  appears  like  the  nucleus  of  a  diam.  8';   near  the  Serpent's  tail;   a 

comet,  flOiTounded  with  a  large  round  mass  of  small  stars,  mixed  with  a  fiiint 

nebula :    Sir  W.  Herschel  resolved  it  light,  resolved  by  Sir  W.  Herschcl. 

mto  stars.  17.  ILA.  271°  45'  48";    dec  S.  16°   14' 

a.  ILA.  202°  51'  19";  dec  N.  29°   32'  44";  diam.  5';  north  of  the  bow  of  Sa- 

57";  diam.  3';  between  Arcturus  and  gittarius:  a  train  of  fiunt  light,  with 

Cor  Cairoli:  it  ia  round,  bright  in  the  stars. 

centre,   and  fiides  away  gradually:   it  18.  R.A.  271°  34';  dec  &.  17°  13';  diam. 

exhibited  a  mottled  nebulosity  to  Sir  W.  5' ;   above  the  preceding :   a  mass  of 

HersdieL  small  stars,  surrounded  with  nebulosity. 

4.  ILA.  242°  16'  26" ;  dec  a  25°  55^  40" ;  19.  R.A.  252°  1'  46" ;  dec  S.  26°  54'  46'' ; 

diam,  2^' ;  near  Aniares  .*   a  mass  of  diam.  3' ;  between  Scorpio  and  the  right 

staia.  foot  of  Ophiuchus :  round,  and  resolved 

6.  R.A.  92eP  39';  dec  N.  2°  57';  diam.  into  stars  by  Sir  W.  HerscheL 

S';  near  6  Seppent:  a  round  nebula,  20.  ILA.  267°  4'  6";  dec  S.  22°  59'  10"; 

resolved  into  stars  by  Sir  W.  HerscheL  between  the  bow  of  Sagittarius    and 

6.  ILA.  261°  10'  39" ;  dec  a  32°  10'  34";  right  foot  of  Ophiuchus :  a  mass  of  stars 
diam.  15';  between  the  bow  of  Sagitta-  of  the  eighth  and  ninth  magnitudes, 
rius  and  the  tail  of  Scorpio :  a  mass  of  surrounded  with  nebulosity. 

smaU  stars.  21.  ILA.  267°  31'  35" ;    dec  a  22°  31' 

7.  ILA.  264°  30' 24";  dec 8. 34°  40' 34";  25";  diam.  6';  near  11  Sagittarius: 
diam.  30' :  a  mass  of  small  stars  near  the  similar  to  the  preceding. 

pieceding.  22.  ILA.  275°  28'  39"  ;  dec  S.  24°  6'  1 1" ; 

8.  ILA.  267^  29'  30";  dec  8.  24°  21';  diam.  15';  near  25  Sagittarius:  round, 
diam.  30' ;  between  the  bow  of  Sagitta^  and  reaobed  into  stars  by  Sir  W.  ller- 
rins  and  the  right  foot  of  Ophiuchus :  an  scfaeL 

elongated  mass  of  stars.    Near  this  mass  23.  ILA.  265°  42'  60";    dec  8.  18°  45' 

is  the  9th  of  Sagittarius,  which  is  encir-  55"  ;  diam.  1°  30' ;  near  65  Ophiuchus. 

ded  with  a  &int  light.  a  mass  of  stars  veiy  near  each  other. 

9.BA.256°  20^';  dec  a  18°  13'  26";  24. ILA.  270°  26';   dec  8.  18°  26';  near 

diam.  3';  in  the  right  leg  of  Ophiuchus:  end  of  the  bow  of  Sagittarius  in  the 

round  and  faint,  but  resolved  by  Sir  W.  Milky  Way :  great  nebulosity  contain- 

Herschel  into  stars.  ing  several  stars,  the  light  is  divided 

10.  ILA.  251°   12'  6";   dec  a    30°  42^;  into  several  parts. 

diam.  4';  in  the  girdle  near  30  Ophio-  25.  RJL  274°  25';   dec  a  19°  5';  diam. 

chus:  a  fine  and  round  nebula,  resolved  10';  near  preceding,  near  21  Sagittal 

into  stars  by  Sir  W.  Herschel  rius:  a  mass  of  small  stars. 

U.ILA.  279<>  35'  48";   dec  a  6°  31';  26.  ILA.  278°  5' 22";  dec  a  9°  88'  14"; 

diaoL  4';  near  K  Antinoos:  a  mass  of  diam.  2';  near  n  and  o  Antinous:  a 

many  stars,  mixed  with  a  fiunt  light.  mass  of  small  stars. 

12.  ILA.  248°  43';  dec  8.  2°  301^;  diam.  27.  RJL  297°  21'  41";    dec  N.  22°  4'; 

d',  between  the  arm  and  left  side  of  diam.  4';  near  14  of  the  Fox:  oval : 
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it  ezhibiled  a  mottbd  nebuloaly  to 

W.  Heiach«L 
S8.RJL  37^  29i';  dec.  a  24«»  57' ;  diam. 

S' ;  a  degree  from  x  Sagittariua :  Toimd, 

•nd  rawlved  into  itan  by  Sir  W.  Her- 

■cheL 
S9.  RJL  303^  Ui';  dec.  N.  37^  12';  below 

y  Cygni :  a  maM  of  Mven  or  eight  amall 
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3a.ILA.  321''  46^ ;  dec.  a  24^'  IQ';  diam. 
2^ ;  near  41  Capricorn :  round,  and  re- 
solved into  stara  by  Sir  W.  HencheL 

81.  RJL  70  26i' ;  dec  N.  89<>  9^' ;  diam. 

4(K;  in  Andromeda's  girdle:  it  resem- 

,    bles  two  cones  of  light  joined  at  their 

base,  which  is  Id'  bioad:  resolred  into 

stois  by  Sir  W.  HerscheL 

32.JLA.  7^  27i';  dec  N.  SS^  451' ; diam. 
2^;  below  the  preceding:  round,  with- 
•  out  Stan,  and  with  a  labit  light 

88.R.A.  20"*  9^;  dec  N.  29<>  82^';  diam. 
15';  below  the  head  of  the  North  Fish 
andthe  Great  Triangle :  its  light  is  uni- 
form  and  whitish :  it  exhibited  a  mottled 
nebulosity  to  Sir  W.  HencheL 

34  RA.  360  51^/ .  ^^^  ^^  410  39^ .  diam. 

ly;  between  Medusa's  head  and  the 
left  foot  of  Andromeda:  a  mass  of  small 
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85.  RA.  88«  40^;  dec  N.  W*  83)^;  diam. 

W;  near  ^  and  »  Castor:  a  mass  of 

small  Stan  near  Castor^s  left  IboL 
88.  R.A.  80<>  II'  42";  dec  N.  84^  8'  0"; 

diam.  9^;  near  f  Bootes:  a  mass  of 

small  Stan. 

87.  R.A.  64<'  15';  dec  N.  82^  12';  near  the 

preceding:  a  mass  of  small  stars,  wilh  a 
nebulosity,  resohed  into  stan  by  Sir  W. 
HerscheL 

88.  ILA.  7B^  lO';  dec  N.  399  12';  near  r 

AurigB:  a  sq[iiaie  mass  of  stars. 

89.  R.A.  820O  57";  dec  N.  47*'  25';  dism. 

15';  near  the  Swan's  tail:  a  mass  of 
'small  stars. 

40.  RJL  1820  45i^;  dec  N.  59^24^;  diam. 

P;  at  the  root  of  the  Cheat  Beards  tafl: 
two  stars^  ireiy  near  each  other. 

41.  RJL  98^  58';  dec  a  20<»  88';  below 

Siiius:  a  mass  of  small  stars* 

42.  RA.  80^  59'  4<K';  dec  8.  5^  84'  0"; 

diam.  6^;  between  $  and  c  m  Orion's 
sword:   a  beantifttl  nebula  oontaining 
seren  small  stars. 
48.  R.A.  81<>  3' ;  dec  S.  S^*  28' 87^' ;  above 
the  praoeding:  a  star  sunoimded  with 

44.  &A.  126^*50]';  dec  a  20»  81}';  be- 

tween  y  and  8  Canoer:  a  mass  of  small 
stars. 

45.  RA.  539  Vf  4";  dec  N.  28<>  22^  41"; 

the  Pleiades:  a  duster  of  stan. 
46.R.A.  1120  47^  48^';  dec  a  14<»    19'; 


between  the  Great  Dog's  heed,  sndtb 
hind  foet  of  the  Unieoni :  a  Bisis  of  Kan 
with  a  tittle  nebulosity. 

47.  RJl.  lie^"  4^;  dec  a  149  Sff;  neardiB 
preceding:  amass  of  mall  sisia 

48.RJI.  120«  SC;  dec  a  l*"  ir  4^; 
near  the  three  stan  at  the  root  of  U» 
corn's  tail :  a  mass  of  small  staia 

49.  R.A.   184°  26'  58" ;  dec  N.  9«  IB'  9"; 

nearp  Virgo. 

50.  R.  A.  102«  571';  dec  a  ?•  5742"; 

above  $  Great  Dog:  a  mtM  of  onO 
Stan  below  Unicorn's  right  thigh. 

51.R.A.200*»6'48";  dec  N.  48^  M' «4^ 
below  9f  Great  Bear,  near  the  esr  of  Ihe 
Northern  Gnyhound:  double:  the  two 
atmospheres,  whose  centres  sie  4'  3^ 
distant,  touch  one  another,  and  sie  farigii 
in  the  middle ;  the  one  is  frmtrr  dsa 
the  other:  resolved  into  start  by  Sir  W. 
HersdieL 

52.R.A.  348°  39i';  dec  N.  6a'B^;be. 
low  d  Cassiopeia:  a  mam  of  ^n 
mixed  with  a  nebulosity,  seeoidzBf  to 
Sir  W.  Herschel:  this  chisler  ippeia 
like  a  solid  ball,  counting  of  nail  s(vi» 
^ta  compressed  into  one  Usae  of  light, 
with  a  great  number  of  loose  am  10- 
ronnding  iL 

58.  RJL  195<»  80i' ;  dec  N  I9«  tt'  44"; 

near  42  Berenice's  hsJr :  roond,  lod  » 

solved  into  stsn  by  Sb  W.  HendifL 
54.RJl.280o  13';  deca  SO^*  44';  ' 

S';  in  Sagittarius:  &int,  end  hnght  ia 

the  centre. 
55.RJI.  291<'  dO¥;  dec  a  Sl^'se)';  ia 

Sagittarius:  a  white  mot,  resohed  iolB 

Stan  by  Sb  W.  HeiMdieL 
56.  RJl.  287*';  dee  N.  290  48';  dmt  da 

Milky  Way,  fiunt,  lemAnA  inloiliiil? 

Sir  W.  HerscheL 
67.RJL281<>  90';decN.82<'48^;lMtiN(B 

y  and^  Lyis:  round,and  cooiMsgrf' 
a  mottled  nebuloaitj. 
68.  RA.  136« 87J';  dec  W.  13* f  4r ;  in 
Virgo :  veiy  fiibit,  wilhont  sny  4ir. 

59.  RJL  I8r>  41'  88";  dec  N.  12^  58^; 
'  near  the  preoedittg :  Tsiy  ftint,  viUiost 

any  star. 
60.R.A.188«r;  decN.I2«4«';iBrnfo: 
brighter  than  the  two  pnce&i^ 

61.  RJL  1820  41^  decN.5<>12'iinro80: 

▼ary  fiunt. 

62.  RJL.  251»  48)^;  dec  a  29^'  45f ;  i> 

Scorpio:  tike  a  comet,  with  a  boffiiBt 
eenlie  surrounded  with  a  fsint  fight ;» 
sohed  into  stan  by  Sir  W.  HencheL 
63.RJi.  196<'5i';  decN.4S9  l%i';Vi^ 
Canes  Venatici:  very  ftint 

64.  RJL  191<>  2^  88";  dec  N.  SS^  ^* 

in  Berenioe'a  hair :  &lnt. 

65.  RJL  166''  51';  dec  N.  14«  16";  in  liii 
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lion :  fidnty  but  ntolved  into  stan  hj  near  the  preceding:  fkiijt  and  elongalod, 

Sir  W.  HeracheL  with  a  telescopic  star  at  its  ^tremity; 

•6.  B^.  167«41'  39";  dec  N.  W  12'21";  it  showed  a  mottled  nebulmritjr  to  Sir  W. 

yay  near  the  preoeding :  very  hint,  but  HeisdieL 

iMohred  into  stars  bj  8tk  W.  HerscheL  88.  R.A.  201°  8';  dec  8.  28^  42 j';  near 

67.  RA.  1290  r ;  dec  N.  12^'  36^  38^' ;  be-  the  head  of  the  Centaur :  very  fiiint 

km  the  northern  claw  of  the  Crab:  a  84.  R.A.    183°  30)';  dec  N.  14°  7^;   in 

a  mass  of  stan  wifli  nebulosity.    It  is  a  Virgo:  bright  in  the  centre,  and  sui^ 

dnater  pretty  mudi  compressed,  in  which  rounded  with  nebulosity. 

Sir  W.  Henehel  has  obaerved  200  stan  85.  ILA.    183°  36^  21^' ;  dec  N.  19°  24j' ; 

at  oooe  with  apower  of  167.  (See  p.  79.)  '         above  and  near  Spica :  very  faint 

66.  ILA.  186°  64i> ;  dec  a  26°  30)^ ;  diam.  86.  ILA.   183°  46'  21'';   dec.  14°  10';  In 

2';  below  the  Crow,  very  fiunt  Virgo:  the  same  as  No.  84,  and  near  it 

69.  ILA.  274°   11'    46";  dec  a  32°  31'  87.  ILA.   184°  66';  dec  N.    13°  38*;  in 

46";  diani.  2';  below  the  left  arm  of  Vhgo:  as  luminous  as  the  preceding. 

Sagittarins:  &int,  like  the  nndeos  of  a  88.  R.A.  186°  16';  dec  N.  16°  38^m  Virgo: 

small  comet  Teiy  fidnt,  and  like  No.  68. 

70.R.A.277°   13';  dec  S.  32°  81' ;  ditm.  89.  ILA.  186°  9' 36";  dec  N.  13°  46^  49"  1 

2' ;  near  the  preceding,  near  fiwr  tele*  near  No.  87 :  very  &int 

soopie  stars.  90.  R.A.   186°  27';  dec  N.   14°  23';  in 

71.  ILA.  896°  69'   9"  ;  dec  N.   18°    13';  Virgo  :  very  faint 

diam.3'  80";  between  v  and  6  of  the  91.  ILA.   186°  87';  dec  N.  14°  67^ ;  abora 

Arrow:  Teiy  fiunt,  ana  lesohed  into  the  preceding:  Winter  than  the  pie- 

stavB  by  Sir  W.  Hersdiel.  ceding. 

72.  RA.  310°  20' 49";  dec  a  13°  20' 61";  92.  ILA.  267°  38';  dec  N,  43°  22';  diam. 

diam.  2';  above  the  tail  of  Capricorn:  6';  between  the  knee  and  left  leg  of 

fidnt  but  resolved  into  stan  by  Sir  W.  Hercules ;  a  beautiful  nebula,  bright  in 

Herachel.  the  centre,  and  surrounded  with  great 

73.R.A.  311°  43';  dec  8.  13°   28'  40"  nebulosity:  resolved  into   stan  by  Sir 

nearthe  preceding:  three  or  four  small  W.  Herschel. 

stars,  containing  a  UtUe  nebulosity.  93.  ILA.  1 13°  48'  36" ;  dec  8.  23°  lO'  46" ; 

74.  JLA.  21°   14';    dec  N.  16°  39'  36":  diam.  8';  between  the  Great  Dog  and 

near  17  m  the  string  that  connects  the  Ship:  amass  of  small  ste*- 

Fishes:  very  &int,  but  resolved  into  Stan  94.  ILA.  190°  10' 46";  decN.42^iC}  vo   » 

bj  Sir  W.  HerscheL  diam.  2^ ;  above  Cor  Caroli :  bright  in 

76.  BA.  298°  ir  24" ;  dec  S.  22°  32'  23" ;  the  centre,  with  a  difinsed  nebulosity. 

between  Sagittarius  and  the  head  of  96.  RA.   168°  8'  6";  dec  N.  12°  60^  21"; 

Capricorn :  composed  of  small  stan  with  in  the  Lion,  above  /:  very  faint 

nebulosity.    The  astronomer  Mechain  96.  ILA.   168°  46}' ;  dec  N.  12°  68' ;  near 

makes  it  only  nebutoos.  the  preceding :    fainter  than  the  pre* 

76.  ILA.  22°  10' 47" ;  dec  N.  60°  28' 48";  ceding. 

diam.  2';  in  Andromeda's  right  foot:  97.  ILA.   166°  18'  40";  dec  N.  66°  IS}'; 

composed  of  small  stan  with  nebulosity,  diam.  2' ;  near  ^  Great  Bear :  very  ftint » 

small  and  fidnt  another  near  it,  and  and  another  near  y. 

n.  JLA,  37°  624' ;  dec  a  67'  43" ;  in  the  98.  HJl.  180°  60'  49" ;  dec  N.  16°  8'  16'^ 

Whale:  a  man  of  stan  contaiidng  ne-  above  the  north  wing  ofVirgo:  very  fidnt 

bnlosity.  99.  ILA.  181°  66' 19";  decN.  16°37' 12"; 

78.  R. A.  83°  ddi' ;  dec  a  1' 23" ;  diam. 3' ;  on  the  north  wing  of  Virgo:  brigfator 

in  Orion:  a  man  of  stan  with  two  bright  than  the  preceding:  between  two  stan 

nuclei,  surrounded  with  a  nebulosity.  of  the  seventh  and  eighth  magnitude. 

79.  ILA.  78°  49' ;  dea  a  24°  43" ;  below  100.  ILA.  182°  59'  19" ;  dec N.  16°  69' 21" ; 

the  flare :  a  fine  nebula,  bright  in  the  in  the  ear  of  com  of  Virgo :  brighter  than 

centre,  and  a  little  diffused,  resolved  into  Nc  98. 

a  mottled  nebukwty  by  Sbr  W.HencheL  101.  ILA.  208°  62';  dec  N.  66°  24^  26"; 

60.R.A.  241°;  dec  a  22°  26';  diam.  2';  diam.r;  between  the  left  hand  of  Bootes 

between  y  and  6  Scorpio:  roimd,and  and  the  tail  of  the  Great  Bear:  very 

bright  in  the  centre,  like  a  comet  fidnt:  discovered  by  Mechain :  mottled 

•I.  RA.  144°  27'  44" ;  dec  N.  70°  7'  24" ;  nebulosity,  aocordmg  to  Sir  W.  HeracheL 

near  the  ear  of  tile  Great  Bear:  a  little  102.  Between  0  Bootes  and  1  Draconis  x  veiy 

oval,  bright  in  the  centre,  and  exhibiting  ftint :  diseoverrd  by  Mechain. 

a  mottled  nebulosty  to  SbrW.HeiBcheL  103.  Between  «  and  S  Cassiopeia:  amaas  of 

•S.RJL144°29'22";  dec  N.  70°  44' 87";  stua. 

79  SO        (6291 
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CHAPTER  XIU. 


On  the  AhemUioncfthe  Sian^  and  on  ikeir  Proper  Matiom. 


Tu  dbemtioa  of  the  fixed  ttan  is  ft  gnidl 
dMi^  of  place  in  the  heaTene  wUdi  they 
•aem  to  uideigo,  and  by  which  they  appear 
to  deecribe, in  the  coane  of  ayear, an  eUipais 
or  cirele,  the  greatest  diameter  of  which  ia 
about  forty  aeoonda.  This  remaikable  &ct 
was  disoovefedt  near  the  middle  of  the  last 
oentury,  by  the  odebrated  Dr.  Bradley,  for^ 
merly  fiegins  Professor  of  Astronomy  at  Gieen« 
wich. 

In  Chapter  Vh,  when  deaoibing  the  mode 
of  finding  the  parallaxes  of  the  fixed  stars,  I 
have  given  a  brief  detail  of  the  dreomstanoes 
which  led  to  this  discovexy,  and  the  observap 
tions  fitMn  which  the  aberration  of  the  stan 
was  dednoed.  Before  perusing  the  following 
Qhistrations  of  this  subject,  it  may  not  be  im- 
proper for  the  reader  to  reperuse  what  was 
tfiere  stated  in  reference  to  this  point,  parti- 
cularly the  illustration  of  this  phenomenon 
given  in  the  description  of  Fig.  7,  (p.  34, 
86.)  It  is  there  stated  that  Dr.  Bradley  and 
his  fiiend  Mr.  Molyneux  were  veiy  much 
perplexed  at  the  result  of  their  observations ; 
since,  instead  of  observing  a  motion  indicating 
an  annual  parallax,  they  found  a  result  direct- 
ly opposite  to  what  they  expected.  Many 
ttieories  and  conjectures  were  proposed  to 
■ohre  the  appearances,  but  nothing  satisfectory 
was  elidted,  till  one  day,  when  Dr.  Bradley 
was  enjoying  the  amusement  of  sailing  about 
on  the  Thames,  he  observed  that  every  time 
tiie  boat  tacked,  ihe  direction  of  the  wind,  es- 
omated  by  the  direction  of  the  vane,  seemed 
to  change.  This  immediately  suggested  to 
Aim  the  cause  of  the  phenomenon  which  had 
so  much  peiplexed  him,  and  he  ultimately 
found  it  to  be  an  optical  illusion  occasioned 
by  a  combination  of  the  motion  of  light  vnth 
the  motion  of  his  telescope  while  observing 
the  polar  stars — a  discoveiy  of  no  inconsider- 
able importance,  and  which  vrill  immortaliie 
the  name  of  this  sagBcions  and  indefetigable 
astronomer.  He  perceived  that,  if  light  is 
propagated  in  time,  the  apparent  place  of  a 
fixed  object  vnll  not  be  &e.same  when  the 
eye  is  at  rest,  as  when  it  is  moving  in  any 
other  direction  than  that  of  the  liiuB  passmg 
through  the  eye  and  the  object;  and  that, 
when  the  eye  is  moving  in  diflerent  directions, 
the  appasent  pkce  of  the  object  will  be  di£^ 
forent 

We  see  an  object  in  conseq[uenoe  of  the 
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lays  of  li|^t  proceeding  from  it  strikmg  w 
eyes,  and  we  aee  die  pfafeoe  of  die  object  ts  (k 
Sirutwn  in  whiekAey  proceed.  Ifligliibi 
in  motion  and  the  eya  al  rest,  the  object  viH 
appear  in  its  real  place,  provided  no  refiaetim 
Boedium  intervene;  bat  if  the  eye  be  in  ido> 
tion,  and  this  motioii  in  a  difinrant  diitctka 
from  that  of  the  rays  of  light, the  objectiriO 
not  be  seen  in  its  true  positum.  Let «  aip- 
pose  the  earth  in  its  Gtrenit  round  tbesm  jut 

arrived  ppposite  to  a  fixed  star,  vdneh  •ndi 
off  raya  perpendieularfy  to  the  diiedifle  d 
the  earth's  motion.  The  eyeof  IhespedHoi 
meets  the  ray,  and,  as  be  perceives  ant  b 
own  motion,  he  supposes  the  tight  tobeaiDav 
in  a  diflferent  direction ;  as  when  as  oi 
along  a  winding  river,  certain  otgedi  oi  the 
banlLB  appear  to  pass  ns  in  diflerentdindkBa 
The  eye  misses  the  perpendicolsr  rijiM 
meets  sn  oblique  one,  and  thence  marei  de 
impression  of  the  tig^t  in  tlie  directiin  viikh 
results  from  this  compound  motion-HiiiDtlj, 
in  the  diagonal  of  a  parallelogTam,  t&e  adei 
of  which  represent  the  real  motion  of  Egkt 
The  spectator  sees  the  star  in  its  tne  phoi 
only  when  he  is  approaching  it  or  reoe&K 
from  it  in  a  straight  line.  When  nxmng  a 
any  other  directioo,  the  star  nppeaa  a  littkio 
advance  of  its  true  position ;  and  tbe«  appt* 
rent  changes  in  the  atuation  of  the  bcsrcnif 
bodies,  occasioned  by  the  annual  DOlioa  d 
the  earth,  are  distinguished  by  the  aberraiieM 
of  light.  They  an  common,  to  a  certsin  ei« 
tent,  to  all  the  celestial  oihs,  snd  are «!! 
more*perceptible  and  striking  in  the  cik  d 
the  fixed  stars.  In  consequence  of  this  aber- 
ration during  the  revolution  of  the  eaitfa  iwad 
the  sun,  the  stars  appear,  according  as  th^ 
are  situated  in  the  pbme  of  the  ecliptic,  or  is 
its  poles,  or  somewhere  between  them,  in  i^ 
first  case,  to  deviate  in  a  straight  fine  to  the 
right  or  left  of  their  tnie  place ;  in  theseeooi 
to  deecribe  a  circle,  or  something  nearly  ip* 
proximating  to  it;  and  in  the  third,  an  eDilse 
about  that  point  vriiich  observation  detenninft 
to  be  their  real  situation. 

This  subject  requires  a  little  degiee  d  tir 
tention  in  order  to  a  dear  nnderstandin;  d^ 
Periiaps  the  following  illustrations  >>^M! 
some  measure,  render  it  plain  to  the  gssenl 
reader. 

Suppoee  ii  B,  m  the  foOowmg  ^P"*^ 
represent  a  part  of  the  oihit  of  the  sailh,  Hi 
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CHanQTof  Bght  dMoendmg  from  •  itar   deaeent  be  found  in  the  amof  thu  tnha*  «nj 
qMin  the  etith't  orbit,  ^jB;  if  the  eye  be  at  a  epectator,  lefenring  to  the  tube  the  motiflB 

Fig.  74. 
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Fig.  76. 


TCflt  at  B,  ihe  biject  will  appear  in  the  direo- 
tion  B  C ;  bat  if  the  eye  be  moving  from 
'A  towards  B,  and  light  be  propagated  with  a 
^lodty  Aat  is  to  the  velocity  of  the  eye  (or 
of  the  earth's  motion)  as  C  ^  to  ^  il,  that 
particle  of  it,  by  which  the  object  will  be  dis- 
eerned  wben  the  eye  comes  to  B  will  be  at  C 
when  the  eye  is  at  il ;  the  star,  therefore,  will 
appear  in  &a  dbrection  A  C;  and  as  the  earth 
mores  throagh  the  equal  parts  of  its  oibit,  A 
H,  H  If  IKf  ftc,  the  light  coming  firom  the 
star  will  move  through  the  equal  divisions  C 
df  dtytf^  f^y  g  By  and  the  star  will  appear 
tneoeariTely  m  the  directions  H\yI%KZ, 
L4,B  5f  which  are  parallel  to  ulC;  so  that 
wben  the  eye  comes  to  B,  the  object  will  be 
seen  in  the  direction  B  5. 

The  following  is  an  explanation  of  this  phe- 
nomenoa  as  given  by  Sir  John  Hersdiel. 
Suppose  a  shower  of  rain  to  fall  perpendicu- 
larly in  a  dead  calm ;  a  person  exposed  to  the 
chower  who  should  stand  quite  still  and  up- 
right would  receive  the  drops  on  his  hat,  which 
would  thus  shelter  him ;  but  if  he  ran  forward 
in  any  direction  they  would  strike  him  in  the 
&ce.  The  efiect  would  be  the  same  as  if  he 
remained  still,  and  a  wind  should  arise  of  the 
aame  velocity  and  drift  them  against  him. 
Suppose  a  baH  to  fill  from  a  point  A  (fig.  75) 
above  a  horizontal  line  E  F,  and  that  at  6 
were  placed  to  receive  it  the  open  mouth  of 
an  inclined  hollow  tube  P  Q;  if  the  tube 
were  held  immovable,  the  ball  would  strike 
on  its  lower  side ;  but  if  the  tube  were  carried 
forward  in  the  direction  E  F  with  a  velocity 
properly  adjusted  at  every  instant  to  that  of 
the  ban,  while  pruerving  its  incUnaiion  to 
the  horizonj  so  that  when  the  ball  in  its  natu- 
nd  deicent  reached  C,  the  tube  should  have 
been  carried  into  the  position  /{  S,  it  is  evi- 
denl  that  the  ball  would,  throughout  its  whole 


of  the  ball,  and  carried  along  with  the  former 
unconscious  of  its  motion,  would  fancy  that 
the  ball  had  been  moving  in  the  inclined  di- 
rection J2  iS  of  the  tube's  axis.  Our  eyes  and 
telescopes  are  such  tubes.  The  earth  is  mov- 
ing through  space  with  a  velocity  of  nineteen 
miles  per  second  in  an  elliptic  path  round  the 
sun,  and  is  therefore  changing  the  direction  of 
its  motion  at  every  instant  Light  travels 
with  a  velocity  of  192,000  miles  per  second, 
which,  although  much  greater  than  that  of 
the  earth,  is  yet  not  infinitely  ao*  Time  is 
occupied  by  it  in  traversing  any  space,  and 
in  that  time  the  earth  describes  a  spao^,  which 
is  to  the  former  as  19  to  192,000,  or  as  the 
tangent  of  20^'JS  to  radius.  Suppose,  now,  A 
P  Sto  represent  a  ray  of  light  fi:om  a  star  at 
A,  and  let  tiie  tube,  P  Q,  be  that  of  a  tele- 
scope so  inclined  forward  that  the  focus  formed 
by  its  object  glass  shall  be  received  upon  its 
cross  wire,  it  is  evident,  from  what  has  been 
said,  that  the  inclination  of  the  tube  must  be 
such  as  to  make  P  iS:  S  Q::  velocity  of 
light:  velocity  of  the  earth::  tangent  20  j^': 
1 ;  and  therefore  tiie  angle  S  P  Q,  or  PS R, 
by  which  the  axis  of  the  telescope  must  de- 
viate from  the  true  directicm  of  the  star,  must 
be  20J''. 

The  aberration  of  the  stars  has  also  been 
illustrated  by  the  direction  in  which  a  gunner 
points  his  gun  at  a  bird  on  the  vring.  Instead 
of  levelling  Jt,  exactiy  at  the  bird,  he  directs  il 
a  littie  befciie  the  bird  in  tiie  patii  ofita  flight, 
and  so  much  tfie  more  in  proportion  as  the 
flight  of  the  bird  is  more  rapid  compared  with 
that  of  tiie  shot  It  may  likewise  be  exphined, 
hv  supposing  a  person  to  be  walking  in  a 
shower  of  rain  witii  a  narrow  tube  in  his  hand, 
in  which  case  it  is  cTident  that  the  tube  mnst 
have  a  certam  inclination,  so  that  a  drop  of 
rain  v^hich  enters  at  the  top  may  foil  freely 
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Ihraiii^  It  withovt  torching  ilt  ades ;  which 
inclination  muit  be  gratttvr  or  le«  according 
to  the  velocity  of  the  drops  with  reepect  to  the 
tube. 

From  the  diaooveij  of  the  aberration  of  the 
■tan  the  following  concluaiona,  among  otheia, 
hare  been  deduced^ — 1.  That  the  imall  ap- 
parent motion  which  the  fixed   atan  have 
about  their  real  places,  ariaea  from  the  pro- 
portion which  the  velocity  of  the  earth's  mo- 
tion in  iUi  ofbit  bears  to  that  of  light    This 
proportion  is  found  to  be  as  1  to  10,810;  or, 
m  other  words,  light  moves  with  a  velocity 
ten  thousand  three  hundred  and  ten  times 
greater  than  that  of  the  earth  in  its  annual 
coarse  round  the  sun.*     2.  From  this  dis- 
covery it  is  proved  that  the  velocity  of  light 
u  unifirm  and  the  same,  whether  as  emitted 
originaUy  from  the  sun  and  stars,  or  reflected 
from  the  planeta.    The  velocity  of  the  earth 
in  its  orbit  is   about  08,000  miles  an  hour ; 
consequently,  the  motion  ai  light  in  the  same 
time  is  701,080,000,  or  a  little   more  than 
aeven  hundred  millions,  which  gives  about 
eight  minutes  and  eight  seconds  as  the  time 
it  will  take  in  passing  from  the  sun  to  the 
earth.f    This  is  about  the  same  rate  of  the 
motion  of  light  as  first  determined  by  Roemer 
from  the  eclipses  of  Jupiter's  satellites;  so 
that  the  two  discoveries  mutually  harmonise 
and  confirm  each  other,  and  prove  to  a  demon- 
stration the  progressive  motion  of  light,  and 
that  iUi  rate  of  motion  is  the  same  whether  as 
emanating  from  the  sun,  reflected  fi!t>m  the 
satellites  of  Jupiter,  or  descending  fit>m  the 
stars.  *8.  The  aberration  of  light  afiects  the 
apparent  right  ascensions  and  declinations  of 
all  the  stars.    Its  efiect  on  each  particular  star 
is  to  make  it  apparently  describe  a  small  el- 
lipse in  the  heavens,  having  for  its  centre  the 
point  in  which  the  star  would  be  seen  if  the 
earth  were  at  rest    Hence,  in  all  very  nice 
calculations  and  determinations  of  the  posi- 
tions of  the  stars,  allowance  must  be  made  for 
the  eflects  produced  by  aberration.    8.  The 
aberration  of  light  afford*  a  aeruible  and  di- 
rect proof  of  the  motion  of  the  earth  in  its 
orbit  round  the  sun.    If  the  earth  were  not 

•This  it  the  proportion  of  radius  to  tlie  ungent 
of  twenty  seconds  and  a  half,  wliicb  is  the  greatest 
apparent  displaceoient  of  the  star  caused  by  aber- 
ration, and  tlie  radius  of  the  circle  described  by 
the  star  round  its  real  place  in  the  course  of  a 
year. 

t  This  is  found  by  nultiplving  10,310  -»  the 

number  of  times  that  the  veloci/V  of  light  exceeds 

that  of  the  earth,  by  08,000  —  the  rate  of  the 

earth's  motion  in  an  hour;  the  product  is  701,060,- 

000.    This  product  divided  by  00  gives  the  rate  of 

a)i4ion  in  a  minute  *>  11,684,060.   Divide  05.000,- 

000,  the  distance  of  the  sun  from  the  earth,  by 

this  last  number,  and  the  quotient  will  give  eight 

■iniites  and  nearly  eight  seconds  as  the  time 

lisbt  should  take  in  passing  from  the  sun  to  the 
•arV 
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in  moliflii,  no  sodi  efiect  as  fliat  of  ^  th» 
ration  of  the  stars  aouU  take  pbos.   If  ^ 
earth  were  at  rest,  rays  from  a  star  would  pw 
along  the  axis  of  a  telescope  directed  to  it, 
but  were  it  set  in  motion  with  its  preaent  i«> 
lodty,  these  rays  would  strike  againit  the  ode 
of  the  tube,  and  it  would  be  necesniy  to  io- 
dine the  telescope  a  little  in  order  to  kc  the 
star.    The  angle  contained  betweea  the  ixii 
of  the  telescope  and  a  line  drawn  to  the  trae 
place  of  the  star  is  just  vrhat  weGaUiUsier> 
ronton,  which  could  not  take  place  if  the  eulfa 
were  not  in  motion.    That  the  esrth  iit 
planetary  body  moving  through  the  dsptbi  d 
space  along  with  the  other  planelB of  ovrip' 
tem  can  be  proved  by  numeroos  oooMkn- 
tions ;  but  the  fact  of  the  sbemtioo  of  the 
stars  exhibits  this  motion  to  oor  wata  tf 
clearly  as  if  fitxn  a  fixed  point  in  the  firm* 
ment  we  actually  beheld  it  pnrraing  itieoon 
through  the  ethereal   r^ons;  so  thit  tbc 
planetary  nature  of  our  globe,  and  the  tratk 
of  the  Copemican  system,  are  do  knger  t» 
be  considered  as  mere  hypotheses,  but  v  k^ 
susceptible  of  the  strictest  demonstnsiak 

On  the  Proper  Motion  of  the  Stan. 

To  the  eye  of  a  common  obserrer,  all  the 
stars  and  constellations  in  the  heateoi  apptf 
to  preserve  the  same  relative  diitanoes  ino 
eadi  other ;  and  even  astronomen,  not  onb 
than  two  centuries  ago  could  peroeiteiioie|i^ 
rate  motions  or  variations  in  the  peoitiooe  d 
these  distant  orbs.    From  this  drenoutiirf 
they  were  denominated  Jlxcd  ttan,  to  dstjo- 
guish  them  from  the  pianetMt  which  wf  re  A- 
served  to  shift  their  positions,  and  to  nofc 
through  difierent  parts  of  the  heaveos.  AAit 
the  telescope  was  invented  and  applied  to  ae> 
txmomical  instruments,  astronomen  began  to 
suspect  that  some  of  the  stars  bad  t  ^^^ 
gree  of  proper  motion  or  diange  in  their  leb- 
tive  position,  but  it  was  a  considerable  tune 
before  such  motions  couU  be  disiioctly  a9oe^ 
tained.    These  motions  first  began  to  be  oh" 
served  by  Dr.  Halley,  and  afterwaide  by  I> 
moimier  and  Cassini,  and  were  cooplete? 
confirmed  by  Tobias  Mayer,  who  oompawl 
the  places  of  eighty  stars  as  detennincd  bj 
Roemer  with  his  own  ohBervationt,tnd  foow 
that  the  greater  part  of  them  had  a  proper 
motion.      He   likewise  suggested  that  the 
change  of  place  he  had  observed  among  thcM 
stars  might  arise  from  %  progreosiTe  motioaof 
the  sun  towards  one  quarter  of  the  ^^ 
La  Lande  deduced  a  similar  opinion  from  the 
rotary  motion  of  the  sun,  by  suppoang  tbil 
the  same  mechanical  force  which  gs^e^f* 
motion  round  its  axis,  would  also  dispieoe  iH 
centre,  and  give  it  a  motion  of  translitMn  " 
aboohite  apace.    Of  the  samsopmioowtfoi 
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W.  H enehel,  wad  he  attempted,  by  a  eomr 
pntMm  of  tlie  proper  motkMU  of  ell  the  etafs 
that  had  been  aaoeitainad,  to  detennino  the 
point  of  the  heaTena  towards  which  the  mo- 
tion of  t|ie  aim  waa  directed,  which  he  anppoaed 
was  that  oecopied  by  the  star  Zeta  Hercalia. 
If  the  aim  reaUy  haTO  a  motion  in  abaohite 
space  directed  towards  any  particular  qnaiter 
of  the  hea^ena,  it  ia  dbvions  that  the  stars  in 
that  quarter  most  appear  to  recede  from  each 
other,  while  these  in  the  opposite  region,  which 
the  son  ia  leaving  behind,  must  seem  gradually 
to  approach,  in  the  same  manner  aawhev*  -we 
walk  through  a  fereat,  the  rangea  o^    ooa  to 
which  we  advance  are  constant  ^auening  in 
their  apparent  distance  from  eadi  other,  while 
the  distance  of  those  we  leave  behind  is  gradn- 
ally  contracting.  It  does  not,  however,  appear, 
froin  the  most  recent  observationa,  that  the 
diiectioa  in  which  the  son  or  planetary  sya- 
tem  is  moving  is  yet  dcterminej,  although  it 
is  admitted  that  cor  system  has  a  motion  in 
space,  and  that  the  apparent  proper  motions 
of  tome  of  the  stars  may  be  the  result  of  our 
heing  carried  in  a  certain  direction  through 
abaohite  space  by  this  motion.    Such  a  mo- 
tion, aad  even  the  direction  of  it,  might  be 
detected  by  audi  sidereal  observations  as  those 
to  wludi  we  allude,  if  we  knew  accurately 
the  apparent  proper  motions  of  those  bodies, 
and  that  tiiey  were  independent  of  any  gene' 
ral  meHime  common  to  all  the  stars;  but  in 
the  prasent  atage  of  sidereal  observation,  it 
aeeoH  to  be  the  general  opinion  of  the  most 
cmiDent  astronomers,  that'  no  sufficient  data 
«  are  yet  afibided  for  deducing  definite  condn- 
«oos  on  tbis  aubject 

The  following  table  contains  a  few  sped- 
iwiis  of  the  annual  proper  motions  of  the 
itiR  m  right  aacension  and  declination,  in  ae- 
eonds  aad  dedmala  of  a  aecond,  selected  fiom 
tbe  observations  of  Dr.  Maskeiyne.  The  first 
oohmm  eontaina  the  name  of  the  star;  the 
OKond,  its  magnitude;  the  third,  its  annual 
proper  motion  in  right  aaoension;  and  tbe 
nth,  its  motion  in  dedinatioii. 


K«M 

MifBinia*. 

AnulMotiaa 

AanuilMrtlo. 

ira»ii»,«. 

WB.A. 

iaD«. 

Capella 

+  0.21 

+  0.44  N. 

Oiriot 

—  0  41 

+  1.04  8. 

Catior 

—  0.15 

4-0.44  8. 
4-0.05  8. 

Piocyoi 

1.9 

—  0.80 

PoHm 

—  0.74 

0.00 

JUoDlt 

l.S 

—  0.57 

+  0  07  8. 

tfVlrfinU 

-1-0.74 

+  0.t4  8. 

Afctanw 

--1.10 

+  1.7S  8. 

A!!tir 

1.S 

+  0.48 

4o.ts 

—  0.9IN. 

•Lyra 

—  0.t7  N. 

AttUtW 

0.00 

—  OMN. 

In  the  above  table,  the  sign  -\~  prefixed  to 
^  annual  variation  of  right  aacension  indi- 
cttss  tint  Uie  variation  is  to  be  added  to»  and 


the  sign  —  tiiat  it  ia  to  be  MfMroeM  from, 
the  right  asoenaion>  to  obtain  the  true  place 
of  the  object  at  any  given  time. 

It  is  found  that  not  only  among  single,  b«t 
even  among  double  stars  sudi  motions  ezisL 
While  revolving  round  each  other  in  the 
maimer  formerly  described,  they  are  at  the 
same  time  carried  forward  through  space  with 
a  progreasive  motion  common  to  both,  and 
without  sensibly  altering  their  distances  fnam 
each  other.  One  of  the  moat  remarkable  of 
theae  ia  the  double  siar  '01  Cygni,  fhrmetly 
described,  whose  aimual  parallax  and  distance 
Professor  Beasel  appears  to  have  lately  deter- 
mined.* The  two  stars  of  which  it  is  ooo^ 
posed  aro  nearly  equal  in  apparent  siae,  and 
they  have  ramained  constantly  at  the  aame 
distance  of  16  seconds  fiw  at  least  fifty-seven 
years  past,  or  aince  their  positioiis  began  to 
be  accurately  observed.  The  aimual  proper 
motion  of  these  two  stars  is  found  to  be,  so- 
cording  to  Bessel,  fi'M  28 ;  which  is  the  greatest 
annual  proper  motion  of 'any  of  the  stars 
which  haa  j€t  been  discovered ;  consequently, 
during  the  period  now  mentioned,  they  must 
have  shifted  their  local  situation  in  the  heavento 
by  a  space  equal  to  4  minutea,  52  seconds; 
that  is,  a  space  equal  to  moro  than  one-seventh 
of  tiie  apparent  diameter  of  the  moon.  Such 
a  change  of  place  in  bodies  so  immensely  dis- 
tant as  62,000,000,000,000  pf  miles  indicatea 
a  prodigious 'rapidity  of  motion.  *<The  rela- 
tive motion  of  these  stars  and  the  sun,"  saya 
Beasel,  «  must  be  considerably  more  than  af  • 
teenf  aemi-diameters  of  the  earth's  orbit;" 
that  IS,  1,562,000,000  of  miles.  They  must 
therefore  move  at  the  rate  of  four  inillionB 
two  hundred  uid  fifty-two  thouaand  milea  a 
day,  and  one  hundred  and  aeventy-seven 
thouaand  milea  every  hour ;  which  b  68,000 
milea  an  hour  greater  thaoi  the  vdodty  of 
Mercury,  which  ia  the  swiftest  moving  body 
in  the  planetary  system.  Here,  then,  we  have 
a  system  of  bodies  of  immense  sbee  moving 
with  amazing  vdodty  in  different  directiona ; 
for  aa  theae  atars  are  doubtleas  suns,  and  con- 
aequent)^  have  a  system  of  planets  revdving 
round  each,  the  planets  must  move  round  tiie 
sun  to  which  they  more  immediately  belong, 
and  likewiae  round  the  other  aun,  or  their 
common  centre  of  gravity,  and  at  the  aame 
time  they  are  carried  forward  to  aome  distant 
region  vrith  the  velodty  now  stated. 

Among  amgie  stars,  Uiat  which  is  mariied 
fi  Cassiopeia,  one  of  the  smaller  atsrs  In  that 
constellation,  ia  marked  as  having  the  greateat 
proper  motion  of  any  yet  ascertained.  The 
amount  of  ita  aimual  motion  is  estimated  at 
8}  seconds,  whidi  in  the  course  of  a  centuij 
will  amount  to  6  minutea  16  aeeonda,  a  apaea 

•  9««  chap  Iv.  p.  97,  Ike. 
\  Aboiu  10^   Sea  p.  38. 
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m,  die  hwfeiM  Mfoal  to  one-fiflh  of  tho  app»- 
nnt  diunetor  of  Che  moon*  If  this  etar  be 
nckoned  at  the  eune  dietence  from  the  earth 
M  the  double  etar  61  Cygni,  the  Telocity  of 
Hi  motion  ereiy  day  wiU  be  3,113,000  miles; 
•foiy  hour,  180,000;  and  erery  minnte, 
iylOO.  The  annnal  proper  motion  of  Arctii- 
IM^  in  declination,  is  V\72,  which  is  needy 
nwi  helf  the  motion  of  ^  Casaopeia;  and  a 
pmt  many  others  are  found  by  obsoration 
to  be  constantly  progressing  through  the 
heaTons  by  annual  inlenrals  of  difierent  d^ 
gneo  in  extent,  but  generally  smaller  than 
these  stated  above.  These  changes  of  poa- 
tion  in  the  stars  cannot  be  perodred  by  the 
■eked  eye,  and  are  consequently  impeicepti- 


ble  to  ^^^T*"**?!!  ebaerven;  end  em  wiUi  tti 


of  them  cannot  be  delennmed  vntil  afln  i 
lapee  of  years.  8odi  motioos  give  us  reana 
to  oondude  that  all  the  bodies  in  the  unirsnB 
are  in  perpetual  moAion,  and  many  of  thn 
acted  iqKm  by  eeperate  Ibices,  which  cany 
them  in  diflinent  directions;  and  ahhoogk 
some  cftheee  motions  appear  little  men  tfasB 
just  pereeptible  al  the  immense  distance  sk 
whidi  we  are  plaoed  from  them,  yet  it  is  prob- 
able that  even  the  slowest  motion  of  any  of 
the  stars  is  not  less  than  al  the  rate  of  sewnl 
thousands  of  miles  eveiy  hoar,  indifsting  thf 
operation  of  (broes  inoompvehenaible  by  the 


<  •  •  •  » 
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On  the  DaHfuUion  if  the  Siant  or^  ike  dmgne  they  ar^  intended  to 

Sjfetem  <f  the  Univene. 
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Fom  many  ages  during  the  infancy  of 
■stronony,  the  stais  were  considered  chiefly 
m  an  appendage  to  the  world  in  which  we 
dwelL  The  ciystaUine  sphere  in  which  they 
were  supposed  to  be  fixed  was  regarded  as 
only  the  canopy  of  man's  terrestrial  habitation, 
and  the  wbe  with  which  it  is  diversified  as  so 
many  brilliant  spanglee  to  adorn  it,  and  to 
diliuse  a  few  giunmiBring  rays  to  cheer  the 
darknesi  of  the  night  This  celestial  arch, 
in  which  the  sun  and  moon  are  also  placed, 
vras  supposed  to  revolve  around  us  every 
twenty-four  houis^  producing  an  alternate 
saeeession  of  light  and  of  darkness,  while  the 
earth,  as  the  centre  of  the  universe,  was  coih 
sidered  as  remaining  in  a  state  of  perpetual 
quieecence.  Above  <tLe  visible  heavens,  where 
^  stars  are  placed,  nothing  was  supposed  to 
exist  except  the  throne  of  the  Almigfaty  and 
the  abodes  of  the  blessed ;  and  such  are  still 
the  contracted  views  of  the  ouifointj  of  the 
inhabitants  of  our  globe  respectmg  that  in^ 
mense  and  glorious  firmament  with  which  we 
are  surrounded. 

It  is  true  indeed  that  the  stars,  in  a  certain 
subordinate  sense,  were  intended  fiir  the 
benefit  of  man ;  for  we  actually  derive  many 
advantages  fiom  their  apparent  motions  and 
nfluence.  They  present  to  our  view  a  scene 
of  beauty  and  magnificence  which  enchants 
the  eye  and  gratifies  the  iipaginatjon,  and 
tends  to  raise  the  soul  above  grovelling  pur- 
suiti  and  terrestrial  vanities.  They  cheer  the 
rimdes  of  midnight  ond  enable  us  to  prosecute 
ovr  journeys  after  the  sun  has  left  our  hemi- 
sphere ;  without  the  influence  of  whoee  light 
our  winter  evenings  vrould  be  riuouded  in 
impenetrable  daikness,  and  not  an  object 
«S0| 


around  us  could  be  distingnidied.  h  ^ 
abeenoe*of  the  moon  all  would  be  dvk,  si 
was  chaos  before  light  was  fivmed  teilhBi' 
nate  creation.  Were  the  light  of  the  itany 
oibe  extinguished,  instead  of  the  gnad  ud 
beautifiil  aspect  now  picsented  fiom  sbon^ 
the  firmament  would  appear  only  like  an  ioi* 
mense  blank,  or  a  boimdlees  desert,  wfaoe 
nothing  would  be  seen  to  stimuhts  hwasn  in* 
quiry,  or  to  diq>lay  Um  attributes  of  the  Cnator. 
Those  orbs  are  likevriae  of  cosential  aecnei 
to  diflerent  deportments  of  human  life;  d»y  . 
serve  as  guidee  to  the  traveller  when  joomey- 
ing  throin^vaat  and  unfinequented  deitt^ 
aiid  to  the  mariner  when  condudfaig  Ut 
vessel  fiom  one  country  to  another  fiiroegh 
the  wide  and  pi^OdeaB  ocean.  The  Pokh^, 
on  account  of  its  apparently  fixed  podjtiai, 
has  in  every  age  been  viewed  wilh  solidSflis 
attention  1^  Sut  navigator;  and  beftn  ^ 
invention  of  the  compaes  it  was  his  prindpil 
guide  to  direct  his  bark  to  the  desired  havoL 
In  short,  by  means  of  the  stars  we  have  beea 
enabled  to  determine  the  exact  length  of  tht 
day  and  of  the  year,  the  Tarious  subdiviflanf 
of  time,  the  commencement  and  teminalioa 
of  the  seesons,  the  dicumferenoe  of  the 
globe,  the  density  of  its  materials^  and  the 
relatiTo  poeitions  of  pleoee  on  every  port  d 
its  sur&oe ;  all  which  advantages  it  beoomei 
man  duly  to  appreciate,  and  with  a  gntefid 
heart  to  adore  the  wisdom  and  goodneM  of 
Him  "  who  made  the  sun  to  rule  the  daf 
and  the  moon  and  stars  to  rule  the  nigH' 
and  who  has  rendered  all  his  arrangementi 
sabservient  to  the  happin<Ms  of  his  inteliigeot 
offif)ring» 
But  althoufl^  the  etars  am  of  cMotail 


STARS  SHINE  Bf  THSIR  OWN  NATIVE  LIGHT. 


1€7 


bcnafit  to  Um  inhahittnte  of  our  g^obe,  yet 
we  ooglit  not  for  a  moment  to  imtgine  that 
this  was  the  chief  and  ultimate  end  for  which 
they  were  brought  into  existence.  We  know 
that  they  are  bodies  of  immense  size,  the  least 
of  them  many  thousands  of  times  burger  than 
oar  globe,  out  such  a  number  of  magnificent 
globes  were  not  neoessaiy,  in  order  to  shed  a 
few  glimmering  rays  upon  the  earth;  since 
the  creation  of  an  additional  moon  would 
disuse  far  more  light  over  our  world  than  that 
which  descends  to  the  earth  from  all  the  visi- 
ble stars  in  the  firmament  And  we  know 
that  the  Creator  does  nothing  in  vain.  It  is 
the  characteristic  of  infinite  wisdom  to  pro- 
portionate means  to  the  end  intended  to  be 
■ooompUahed ;  but  in  this  case  there  would 
be  no  proportion  between  the  means  and  the 
end-^between  creating  a  thousand  globes  of 
ii^  of  incalculable  magnitude,  and  ■hAHHing 
a  few  glimmering  rays  to  aUeviale  the  dark- 
ness of  midnight ;  ^d  therefore  this  cannot 
be  supposed  the  chief  end  of  their  creation, 
without  impeaching  the  wisdom  and  intelli- 
gence of  Him  **  who  stretched  out  the  heavens 
by  his  understanding.**  Besides,  whatever 
might  be  said  in  reference  to  the  stars  visible 
to  the  unassisted  eye,  it  is  impossible  for  a 
moment  to  conceive  that  those  thousands, 
and  ten  thousands,  and  millions  of  stars,  which 
are  only  visible  through  the  most  poweiiul 
telescopes,  and  whose  light  has  never  yet 
reached  oar  globe,  could  have  been  created 
merely  for  the  use  of  the  inhabitants  of  this 
earth.  Such  a  supposition  must  be  for  ever 
discarded  by  eveiy  one  who  would  entertain 
an  honourable  and  consistent  idea  of  the  ope- 
rations of  infinite  wisdom. 

Whaty  then,  it  may  be  asked,  is  the  chief 
and  ultimate  destination  of  those  magnificent 
globes  ?  We  may  answer  in  general  terms, 
that  it  is  a  destination  corresponding  to  the 
magnitude  and  grandeiu',  and  the  intrinsic 
splendour  of  those  distant  bodies.  It  is  the 
dbaiBcteristic  of  every  wise  artist  and  architect, 
that  be  selects  the  most  proper  means  to  ac- 
complish the  end  intended,  and  proportionatea 
every  part  of  a  machine  or  edifice  to  all  the 
other  ports,  so  as  to  produce  a  harmimy  and 
unity  of  design.  A  ubllosophical  instrument- 
maker,  for  example,  m  constructing  an  orreiy 
does  not  make  wheels  of  a  hundred  yards  in 
diameter  for  carrying  balls  of  less  than  an 
inch  in  diameter  round  a  circle  of  only  six 
feet  in  circumference ;  nor  does  a  watchmaker 
employ  two  hundred  wheels  and  pinions  in 
the  construction  of  a  timepiece  when  leas  than 
a  dosen  may  suffice ;  nor  does  an  architect 
make  the  portico  of  an  edifice  five  hundred 
times  larger  than  the  whole  structure.  Were 
any  individaal  to  act  in  this  manner,  he  would 
at  once  bo  denounced  as  utterly  destitute  of 


wisdom,  and  viewed  as  a  fool  or  a  maniac. 
Now,  we  are  to  consider  the  Almighty,  in  all 
his  anangements  throughout  the  universe,  as 
acting  on  the  same  general  principle  whieh 
directs  a  wise  and  intelligent  artist  in  all  his . 
plans  and  operations ;  for  wisdom  is  an  essen- 
tial attribute  of  the  Divinity,  and  all  his  works, 
when  minutely  inspected,  must  necessarily 
disi^ay  this  perfection  to  intelligent  minds. 
To  suppose  otherwise,  to  imagine  for  a  omn 
ment  eidier  that  he  has  not  proportionated  ons 
part  of  the  nniverae  to  another,  or  that  the 
greater  part  of  it  was  created  for  no  uae  at  all, 
would  be  the  height  of  pro&nity  and  impiety, 
and  would  rob  the  eternal  Majesty  of  Heaven 
of  one  of  the  most  distingnishing  attributes  of 
his  nature.  -Bearing  tUs  principle  in  mind, 
we  are  necessarily  led  to  the  concluaon— a 
conclusion  as  certain  as  any  mathematical  d^ 
monstration— namely,  that  the  benefit  of  tiie 
inhabitants  of  our  glc^  was'no^  the  chief  or 
ultimate  design  fbor  which  the  stars  were 
created,  but  that  the  Deity  had  a  higgler  and 
more  expansive  design  to  accomplish  in  their 
fbrmation.  We  do  not  pretend  to  fethom  all 
the  subordinate  designs  the  Creator  may  have 
had  in  his  view  in  the  creation  of  the  staia,  or 
of  any  other  object ;  but  as  he  has  endowed 
us  with  rational  feculties  for  the  investigation 
of  his  works,  it  is  evident  that  he  intended 
we  should  be  able  to  discover  some  of  the 
main  and  leading  designs  which  he  intended 
to  accomplish  in  the  formation  of  the  great 
bodies  of  the  universe. 

We  therefore  maintain  that  one  of  the 
grand  and  leading  designs  of  the  creation  of 
the  stars  was,  that  they  ahould  aerve  as  aum 
to  give  light  to  other  worlds  and  systems  with 
which  they  are  more  immediately  connected. 
This  proposition  I  have  all  along  taken  for 
granted  in  the  preceding  pages,  and  shall 
now  adduce  a  few  arguments  to  elucidate  and 
support  it. 

1.  TTiey  all  shine  by  ihdr  own  native  Hght. 
This  is  the  peculiar  characteristic  of  a  sun  in 
distinction  from  the  planetary  globes»  which 
all  shine  with  reflected  light,  derived  from 
the  luminous  centre  around  which  they  re- 
volve. The  immense  distance  at  which  the 
nearest  stars  are  placed  from  our  globe  is  a 
clear  proof  that  they  shine,  not  with  borrowed» 
but  with  inherent  q>lendour;  foi  reflected 
light  from  such  a  distance  would  Le  entirely 
dissipated  ere  it  could  reach  our  eyes.  This 
likewise  appears  from  actual  observation,  and 
from  a  comparison  of  the  brilliancy  of  the 
fixed  stars  with  that  of  the  planets,  m  which 
there  is  found  a  striking  difierence.  Mennuy 
and  Venus  are  the  two  planets  which  revolve 
in  the  immediate  neij^Uxmrhood  of  the  son, 
and  consequently  derive  from  him  a  greater 
portion  of  Hght  than  any  of  the  other  planets ; 
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y«t  It  b  foand  that  the  lustie  af  the  itef  poee  Ifaat  mch  a  number- of  nut  himiiioai 

SiHuB,  and  even  that  of  Capeila,  ia  modi  globea,  placed  at  auch  inunenw    diatancei 

more  brilUani  than  thai  of  either  Memuy  or  from  each  other,  and  from  the  eaith,  could 

Venue ;  and  it  ia  demonstrably  oeitain  that  have  been  created  aolelj  for  the  benefit  of 

both  theee  itara  are  situated  iir  htjamd  the  the  tnhabitanta  of  our  world ;  for  it  would 

oihit  of  Uranus ;  and  therafiire,if  thej  derived  argue  a  want  of  wiadom  in  not  proportioning 

their  light  from  the  sun,  they  behoived  to  be  means  to  ends ;  since  a  single  star  of  the  one- 

incomparably  more  obsoire  than  any  of  the  tfiouaandth  part  of  its  present  bulk,  placed 

planeta.    The  lustre  and  brilliancy  which  the  within  a  million  of  miles  of  the  earth,  would 

fixed  stars  exhibit  when  viewed  with  tele*  afibrd  us  fiur  more  ligbt  than  aU  the  stars  put 

aoopoa  of  large  apertures  and  powers  is  ex*  together. 

oeedingly  striking.    Sir  W.  Henchel  seldom  4.  Were  we  removed  to  the  distance  only 

looked  at  the  larger  stars  through  his  forty  of  the  nearest  stars,  our  sun  would  appear  no 

f^  telescope,  bcMinse  their  Uaae  waa  injuri-  larger  than  one  of  those  twinkling  orbs^  and 

ous  to  his  sight  At  one  time,  after  sweeping  from  some  of  them  he  would  disappear  alti^ 

a  portion  of  the  heavenswith  that  instrnnient,  gether;  at  meet,  he  vrould  appear  only  as  one 

he  tells  us  that  **  the  appearance  of  Sirins  of  the  small  stars  whidi  deck  the  firmament, 

announced  itself  at  a  great  distance  like  the  and  probably  one  only  of  the  fifth  or  nxth 

dawn  of  the  morning,  and  came  on  by  d^  magnitude ;  consequently  all  the  planets  of 

greea,  increasing  in  hrig^Uness,  till  this  brilliant  our  system  would  entirely  disiqfipear.    Even 

star  at  last  entwed  the  field  of  the  telescope  Jupiter  and  Saturn,  though  each  of  them  is  a 

with  all  the  splendour  of  the  rising  sun,  and  thousand  times  laiger  than  the  earth,  would 

forced  me  to  take  my  eye  from  the  beautifiil  be  quite  inviable,  by  reason  of  their  oompa- 

sight.**  These  and  other  dicumstances  clearly  rative  smallness  and  their  shining  only  by  rf- 

sbow  that  the  stars  ate  endued  with  native  fleeted  light    The  system  to  which  we  be- 

spiendoor,  andp  are  not  dependent  on  any  long  cannot  therefore  be  supposed  to  have 

other  luminaiiea  for  the  brilliancy  they  display,  any  immediate   connexion   even  with  the 

and  conaequently  are  fitted  to  act  as  suns  for  nearest  stars;  and  these  stars  roust  be  consi* 

the  iUufflination  of  opaque  globea  with  which  dered  as  having  appropriate  purposes  to  fiilfil 

they  an  more  immediately  connected.  in  their  own  immediate  sphere. 

i.  The^  are  placed  at  an  immenaedietanee  6.  Tli«  «/«*«,  in  point  of  number,  size  and 

from  oar  earth  and  from  one  another,  and  splendour,  constitute  almost  the  whole  uni^ 

consequently  it  is  impossible  that  they  could  verse,  at  least,  so  fiu*  as  it  has  been  unfolded 

derive  their  lustre  from  our  sun ;  for  the  sun  to  our  view.    The  bodies  which  compose  the 

in  his  preasnt  situation  could  afibrd  them  no  planetary  system  contain  a  mass  of  solid 

mora  tight  than  a  single  star  truumita  to  our  matter  about  9480  times  larger  than  that  of 

globe;  and  to  some  of  the  more  distant  stars  the  earth,  and  the  sun  is  about  500  timet 

his  raya  would  be  altogether  invisible.    And  greater  than  the  whole  of  them  taken  together. 

if  the  sun  cannot  be  supposed  to  enlighten  But  this  system,  great  as  it  appears  m  the 

any  of  those  orbs,  from  the  distance  at  which  eyes  of  mortals,  is  but  as  a  diminutive  ball, 

he  is  placed,  there  is  no  other  body  known  to  or  even  as  a  mere  point,  when  compared  with 

ua  whenoe  their  light  may  be  derived,  if  they  the  myriads  of  stars  which  the  firmament  dis- 

do  not  shine  with  their  own  native  splendour,  plays,  and  which  the  telescope  has  brought  to 

S.  J%ey  are  bodies  of  immense  magnititde.  view.    These  innumerable  globes  of  ligbt 

We  have  already  shown,  both  from  mathe-  were  created  for  use — to  subserve  important 

matioal  considerations  and  popular  illustra-  purposes  in  the  plan  of  the  Divine  adminia- 

tion%  that  the  stan  are  unquestionably  at  a  tration.    Th^  were  not  launched  through 

vciy  great  distance  firom  our  globe,  a  distance  the  spaces  of  infinity  at  random,  merely  to 

which  ia  almost  incomprehensible.     (Chap,  display  the  energies  of  Omnipotence,  and  to 

IV.)    Their  bulk  must   therefore  be  very  light  up  the  wilds  of  immensity  with  a  useleas 

great    If  they  were  no  larger  than  the  globe  ^^ndour.    Such  a  supposition  would  be  de- 

on  which  we  live,  they  would  be  altogether  rogatory  to  the  attributes  and  character  of  the 

invisible,  even  although  they  shine  widi  theb  AU-wise  Creator,  and  would  distort  all  the 

own  native  light    Few  of  them  can  be  con-  views  we  ought  to  entertain  of  a  Being  pos- 

sideied  as  much  less  than  our  sun,  and  the  sessed  of  infinite  perfection.    Those  immense 

greater  number  of  them  are  in  all  probability  bodies  must  therefore  be  conceived  as  intend- 

mnch  larger;  they  are  therefore  fitted  l^  ed  chiefly  to  difitise  their  light  and  splendour 

their  enormous  size,  and  their  consequent  over  worlds  with  which  they  are  more  imme> 

attractive  power,  to  be  Ihe  centres  of  systems  diately  connected,  and  for  the  ultimate  design 

of  planetary  worlds,  and  to  difiuse  around  of  conmiunicating  happiness  in  various  forme 

them  to  an  immense  distance  a  splendid  illu-  to  the  diflerent  orders  of  beings  with  which 

minatioo.    But  it  vrould  be  absurd  to  sup-  they  may  be  replenished.    What  other  sub* 

ifivti 
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«vdi]itto  ends  tfaagr  may  aoeompluh  in  the  tome  kige  spots  on  his  snrfibe;  bat  w«  l»ve 
grand  scheme  of  the  uniTene,  besiiles  the  ad^  no  raason  to  eondude  that  the  stan,  although 
Taatages  we  derive  from  them,  is  beyond  our  they  are  ail  iominoos  bodies,  aie  exactly 
province  to  determine.  It  is  not  improbable,  alike  in  every  part  of  their  constitution,  since 
faowerer,  thai  every  star  or  system,  whether  variety  appears  to  be  a  characteristic  of  all 
single,  binary,  or  ternary,  may  have  a  sabor-  the  arrangements  in  the  universe.  The 
dmate  end  to  serve  to  every  other  system,  as  darker  henusphere  of  the  stars  to  which  we 
Arming  parts  of  (me  whole  under  the  govern-  allude  may  produce  a  change  of  illumination, 
oient  (^Infinite  Wisdom.  As  we  derive  ad-  which  will  fbnn  an  agreeable  vicissitude  to 
vantages  from  these  orbs,  distant  as  they  are,  the  inhabitants  of  the  worlds  which  roll  around 
and  as  they  diversify  the  ceiling  oi  our  earthly  them,  and  which  may  produce  an  effect  some* 
habitation  with  a  splendid  decoration,  so  they  what  analogous  to  that  which  is  produced  by 
will  likewise  adorn  the  firmament  of  other  the  alternate  shining  of  a  white  and  a  yellow 
systems,  and  display  to  the  view  of  their  in>  sun,  as  in  tiie  case  of  some  of  the  double 
habitants  both  the  energies  of  Omnipotent  stars,  (see  pp.  64,  66.) 
Power  and  the  manifold  vrisdom  6f  God.  Again,  there  are  stars  whose  periods  of 

6.  W«  have  mmu  direct  mdietUkm  thai  variiMe  lustre  are  much  longer  than  those 
the^fixed  stare  are  in  reaUty  eune»  It  fimns  now  staled.  Some  of  them  pass  through  their 
no  argument  against  the  idea  of  the  stan  periodic  changes  in  831  days,  some  in  494 
being  the  centres  of  systems,  Uiat  vre  have  days,  and  others  not  till  afrer  the  lapse  of 
hitherto  been  unable  to  detect  any  of  their  eighteen  years.  Such  dianges,  at  least  in 
revolving  planets;  for  unless  such  planets  be  some  instanoes,  may  be  aocbunted  for  by  the  » 
for  beyond  the  magnitude  of  those  belonging  intervention  of  opaque  revolving  bodie%  or 
to  our  system,  and  unless  their  surfoces  be  planets  of  a  large  sise,  passing  directly  be- 
fitted to  reflect  the  rays  of  light  with  extraoi^  tween  our  eye  and  the  stars,  when  revolving 
dinary  brilliancy,  we  could  not  expect  them  through  that  half  of  their  orbits  which  lies 
to  be  visible  at  the  remote  distance  at  which  next  the  earth.  It  is  almost  certain  that  either 
we  are  placed,  since  the  stan  themselves  ajH  the  one  or  the  other  of  the  circumstances  now 
pear  only  as  shining  points.  But  certain  mentioned  is  the  cause  which  produces  the 
phenftmena  which  have  been  observed,  chiefly  phenomena  of  variable  stars,  and  in  either 
within  the  last  century,  give  indication  of  the  case  a  strong  presumption  is  afforded  of  the 
mAar  nature  of  the  fixed  stars.  In  the  first  reality  of  odier  planetary  systems.  If  rotation 
place,  there  are  phenomena  which  indicate  be  the  cause  cSf  the  changes  alluded  to,  the 
that  some  of  them  at  least,  tike  our  sun,  have  analogy  between  our  sun  and  the  stare  is 
a  rotation  round  their  axes.  In  Chapter  VII.  almost  verified,  for  the  most  eminent  philoso- 
we  have  given  a  brief  view  of  the  phenomena  phen  have  always  considered  that  the  rota^ 
oi  variable  stars.  One  of  these,  named  Algol,  tion  of  an  orb  is  necessarily  connected  both 
is  found  regularly  to  pass  through  a  change  with  motion  in  space,  and  with  the  existence 
of  brightness  from  the  second  to  the  fourth  of  revolving  planets.  If  such  changes  arise 
magnitude,  and  again  to  its  original  brightness  from  the  interposition  of  opaque  globes,  as  is 
in  two  days  and  about  twenty-one  hours,  highly  probable  in  some  of  the  cases  we  have 
The  star  0  Lyra  passes  through  a  periodic  stated,  then  we  have  direct  evidence  that  the 
Tariatbn,  from  the  third  to  the  fifth  magni-  stan  are  in  reality  the  centres  of  systems,  and 
tude,  in  six  days  and  nine  hours.  A  star  in.  that  their  planets  are  constructed  on  a  scale 
Hercules  varies  its  lustre  periodically,  in  the  of  magnificenoe  for  surpassing  that  of  our 
course  of  sixty  days  and  six  hours.  A  star  solar  system,  (see  Ch.  VII.  pp.  68,  54.)  It 
in  Sobieski's  shield  changes  from  the  fifth  to  is  highly  probable  that  both  the  causes  to 
the  seventh  or  eighth  magnitude,  and  returns  which  we  have  now  adverted  opemte  m  pro* 
to  its  greatest  brightness,  in  a  period  of  sixty-  dudng  the  phenomena  of  variable  stars. 
two  days.  These  and  many  other  stan  give  Those  whose  periodic  variations  are  the 
pretly  evident  indications  of  a  rotation  round  shortest  may  be  produced  by  rotation,  and 
their  axes.  Their  periodic  changes  are  exact  those  in  wluch  yean  are  requisite  to  acooro- 
mnd  regular  /  and,  in  order  to  account  for  the  plirii  all  the  changes,  may  arise  fit>m  the  in- 
phenomena,  we  have  only  to  suppose  that  tervention  of  very  laige  opaque  revolving 
one  of  their  hemispheres  ii  either  covered   bodies. 

with  large  dark  spots,  or  is  enconqiassed  with  It  has  been  sumused  by  some  astronomen 
m.  medium  which  prevente  it  fipom  emitting  so  that  certain  very  small  stan  which  accompany 
much  light  to  our  eyes  as  the  other,  and  that  larger  ones  probably  shine  by  reflected  light, 
each  hemisphere  is  presented  to  our  view  in  Sir  John  HerBchol,  a  few  yean  ago,  called  the 
alternate  eueoession.  Our  sun,  indeed,  would  attention  oi  astronomical  observon  to  this 
suot  exhibit  any  sensible  variation  of  lustre  at  pouit.  The  stan  to  which  he  has  requestf^d 
like  distance  of  the  stare^  notwithstanding  particular  attention  are  such  as  thefoiloaF* 
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lag  ^— «  Vnm  Majorif,  y  Bj&nbj «  Gemiiio-  higher  and  a  nobler  poipoae,  and  that  tfaii 
ram,  a  3  Cancri,  a  S  Gaprioomi,  and  aerend  poipoae  haa  a  respeet  to  the  accommodation 
oChen.  loia  Vnm  ia  a  atar  of  the  third  or  and  happineaa  of  intelligent  existence,  ei^er 
Ibuith  magnitude,  in  the  fore-foot  of  the  in  the  atara  Ihemaehea  or  in  worlds  which  re- 
Great  Bear:  right  aaeenrion,  8k  W  64'';  Tolte  anxmd  them;  for  the  Creator  vad 
north  declination,  47^  61'  90".  Gamma  Governor  of  the  nnivevM  must  be  considered, 
Hydns  is  a  atar  of  the  fourth  magnitade,  In  all  his  arrangementa,  as  acting  in  perfect 
about  thirtj-fire  degteee  aonth-east  fo>m  Re-  eonsistem^  with  thoee  perfections  of  his  nap 
gttluB,  and  about  twentj-nine  degrees  west  bj  turs  witii  which  he  is  eternally  and  essentiallj 
aouth  from  Spica  Virginia:  right  aaoension  invested.  Bnt  to  suppose  the  innumerable 
lli^  Ifi'  67";  south  declination,  10°  4l2f,  hostof  stars  to  be  onlj  so  many  vast  insnlatod 
JCoppa  Geminoram  ia  a  star  of  the  fourth  globes,  hung  up  to  irradiate  the  void  apaoes 
magnitude,  aituated  about  three  degieea  and  of  infinitude,  would  be  repugnant  to  all  the 
ahalf  aouth  <^  Pollux:  right  ascension,  7^  Sd'  conoeptioos  which  reason  and  lerelation  lead 
88" ;  north  dedinatioD,  S4°  49^.  The  alar  ua  to  foim  of  a  Being  of  mfinite  perfection. 
•  .3  Capiieomi  is  of  the  third  magnitude,  I^  then, 'the  fixed  stara  aie  the  ocntrea  of 
about  twenty-two  degraea  aouth  by  eaat  of  lig^t  and  influence  to  surrounding  world% 
Altair,  and  about  two  degreea  and  a  half  north  how  immense  muat  that  empire  be  over 
of  0  Caprioofni,  dtc.  It  ia  to  the  Teiy  amaU  which  the  moral  government  of  the  Afanightj 
and  point-like  atara  which  aooompany  theae  extenda! — howexpanaive  the  range,  and  how 
that  the  attention  ia  to  be  diracted;  they  are  diveraified  the  older  of  planetaiy  systems ! — 
minute  points  of  light  which  ean  only  be  per-  how  numeroua  beyond  ralculation  the  worlds 
eeived  by  teleaoopea  of  considerable  power,  which  inoeaaantly  roll  throughout  the  im- 
8ome  pf  theae  are  auapected  as  shining  with  mensity  of  space !  What  countless  legions 
ndected  light ;  and  if  thia  point  could  be  as-  of  intellectual  beinga,  of  every  rank  and  ca- 
certained*  it  would  form  a  direet  vrwf  of  padty,  muat  crowd  the  boundlesi  dominiona 
planets  circulating  around  stars  ana  enlight-  of  the  King  eternal,  inunoital,  and  invisible ! 
ened  by  their  beams.  We  have  leaaon  to  and  how  glorious  and  incomprehensible  must 
hope,  from  the  incieaae  of  astronomical  ob-  He  behnrhoee  word  cauaed  tlus  vast  fabric  to 
oerveri,  from  the  accuracy  with  which  aide-  atart  into  eziatence,  and  who  superiiftends 
nal  observations  are  now  conducted,  and  every  moment  the  immenalty  of  beings  witii 
from  the  improvementa  of  which  the  teleacope  which  it  ia  repleniahed !  In  attempting  to 
ia  still  susceptible,  that  this  interesting  feet,  grasp  sudi  scenes  the  human  mind  is  bewit 
will,  eie  long,  be  determined  by  ocular  demon-  dered  and  overwhelmed,  and  can  only  ex* 
otiation;  ajod  when  anch  a  discoveiy  shall  daim,  «*GnxAT  avd  xabtkllous  abi  tst 
have  been  made,  the  telescope,  which  haa  woeks,  Lobd  Gob  Almiobtt.'^ 
■Iieady  diadoaed  ao  many  wonders,  will  then 
have  peiformed  one  of  its  most  sublime  and 

mishtv  aduevemanta.  1^5 ••'^  *"*•"  *i***  ^^^  aamefoos  roU  abevo  f 

T    "^iT^^^^^  t.  .  Those  lampfl  that  nightly  greet  thj  visiul  poweia 

In  the  mean  tmie,  we  have  no  reaaon  to  Are  eaeb  a  bright  eapacloue  ann  like  oun: 

entertain  the  least  doubt  that  the  stara  ate  in  The  telescopic  tabe  will  still  deeery 

leaUty  mim  and  the  distributon  of  lijrht  to  ¥J^l4**i!!****"*  ^*  *•?'•  ***•  "'•^  ^^* 

!lu  jj  ^^  t«»Mw«i«i«  wi  u^»  w  ^^^  Airther  on  a  new  discovery  trace 

Otner  worlds  any  more  then  vre  ought  to  Through  the  deep  regions  of  encompaMeJI  space. 

doubt  of  the  motion  of  the  earth,  becauae  we  If  «ech  bright  sur  ao  mm  suns  are  found 

^\^^^^.  !i!!?  ^'  "J!r '™'-  wHJ.'JsrSg.KSrw'SSrJTiS;... 

ment,   beheld  it  vrheehng  ita  rapid  courae  what  beings  people  the  stupendous  space  1 

through  the  ethereal  apacea  around  the  ann.  Whatever  race  poaaess  the  ethereal  plain, 

ot  reason,  Iw  supposed  to  nave  been  created  one  truth  of  universal  scope  we  know ; 

chiefly  for  the  uae  of  our  globe,  it  is  aa  cei^  Our  nobler  part,  the  same  ethereal  mind, 

tain  aa  moral  demonstration  can  make  it,  that  S^^D^Jv^n^SlTiJ?  i'lilKlf  ^ul?"*"'  ^^^ 

^,  .     .     „     .  ^      ,   ,    .      J.  7ai  ""•  Deity,  one  sole  creating  cauae, 

they   were  prmapally  mtended  to  lulfll  a  Our  active  cares  and  Joint  devotion  draws." 


■•»» 


CHAPTER  XV. 

On  ttfifaiet9fi  Oelutial  Bodie§  -^w  MeUnic  Phenomena^'-and  on  Shooting  Stan* 

Wb  are  not  to  imagine  tiiat  we  have  yet  the  reach  of  our  teleecopea.     All  the  diaoo- 

diaoovered  the  greater  part  of  the  bodies  which  veries  which  have  hitherto  been  made  in  tbm 

•fiat  in  thoee  spaooa  whoae  range  liea  within  heavena  have  beenoii(ing  to  ^hbiight  emitted 
iflU; 


LARGffi  OPAQUE  GLOBEa  HI 

bff  vwy  diilaat  oite  haiing  been  oonoentrated  mother  in  eoneequenoe  of  the  lew  of  nnitael 
en  the  eye  by  the  magnifying  and  speoe-  gnTitatien,  end  ^aseviewB  have  been  psitly 
peneCratingpoirer  of  the  telescope;  bat  it  ia  oonfinned  bj  the  diaooreries  of  Henchel. 
not  improbable  thai  there  are  numenras  bodiea  This  illuatriona  mathematician  and  aatronomei 
within  theetreoit  of  the  'visible  heavens  which  endeaTonn  to  prove,  by  an  induction  of  facta 
•end  forth  no  layt  of  light  snsoeptible  of  being  and  reasonings,  that,  in  order  to  the  stability 
lefiracted  or  reflected  to  the  eye  by  our  finest  of  those  systems,  it  is  necessary,  on  the  prinr 
instruments.  Some  of  the  largest  bodies  in  ctples  of  universal  gravitation,  that  there  be  a 
the  universe  may  either  be  opaque  globes,  or  luge  central  body,  around  which  all  the  in> 
eo  slightly  illuminated  that  no  baces  of  their  dividuals  which  compose  the  system  revolve, 
ezistenoe  can  ever  be  perceived  from  the  There  is  no  necessity  that  such  a  central  body 
region  we  now  occupy.  The  greater  part,  should  possess  original  or  underived  ligfat. 
if  not  the  whole,  of  the  orbs  whidi  have  been  The  fixed  staiedonot  stand  in  need  of  it ;  and 
deecribed  in  the  firmament,  with  the  exception  as  fbr  itself  if  it  require  illumination,  it  will 
of  the  planets  and  comets  of  our  system,  are  receive  it  firom  the  suns  that  are  more  imm^ 
^obes  which  shine  with  their  own  inherent  diately  adjacent  As  to  the  magnitude  of 
lustre,  without  which  their  existence  would  such  a  centre,  Lambert  estimates  that  the 
have  been  to  us  for  ever  unknown.  We  are  central  body  of  the  system  to  which  we  be- 
not  warranted  to  call  in  question  the  exist-  long  must  have  a  diameter  at  least  equal  to 
ence  of  any  class  of  bodies  merely  because  thewholedrcumfeienoe  of  the  orbit  of  Saturn, 
our  limited  organs  of  perception  and  our  **  The  magnitude  of  those  bodies,"  he  says^ 
situation  in  the  universe  prevent  us  from  per-  <*  ought  not  to  alarm  us,  for,  in  tiie  first  place, 
ceiving  them.  We  have  never  yet  beheld  we  have  nothing^  do  with  their  bulk,  but 
the  planets  which  doubtless  circulate  around  with  their  density  or  quantity  of  matter  by 
other  suns,  although  there  can  be  no  question  which  the  law  of  gravitation  ii  regalated. 
that  such  bodies  really  exist;  and  there  may  We  have  no  ideaof  the  density  of  matter  that 
be  opaque  globes  of  a  size  incomparably  larger  is  not  porous;  perhaps  gold,  the  most  dense 
than  either  planets  or  suns,  which  may  serve  of  terrestrial  substancea,  would  be  found  a 
as  the  centres  of  certain  systems,  or  for  some  mere  sponge  compared  with  such  a  central 
other  important  purposes  to  us  unknown ;  for  body.  Besides,  nothing  is  great  or  small  in 
•11  that  we  have  yet  explored  of  the  dirtant  immensity ;  and  since  on  the  wing  of  light 
regions  of  creation  is  but  the  mere  outskirts  we  can  traverse  the  vast  regions  of  the  hea- 
of  that  boundless  empire  which  stretches  out  vens,  matter  and  volumes  ought  no  longer  to 
on  every  hand  towards  infinity.  It  ii<not  excite  our  astonishment.  Beginning  with 
unreasonable  to  believe  that  the  number  of  the  satellites,  even  suns  are  but  bodies  of  the 
magnificent  bodies  imperceptible  to  our  organs  first  magnitude ;  the  centres  of  the  fixed  starsi 
of  vision  may  fiu*  exceed  all  that  we  have  of  the  l^rth;  diose  of  groups  of  systems,  of 
hitherto  discovered  either  by  the  naked  eye  .the  fifth,  and  so  of  the  rest*' 
•r  the  telescope,  even  within  the  compass  of  Lambert  supposes  that  since  sudi  bodies 
that  region  which  lies  open  to  human  in>  must  be  of  enormous  bulk,  and  illuminated 
speetion.  besides  by  one  or  more  fixed  stars,  it  might 
It  has  been  remarked  by  La  Place,  that  ^  a  be  possible  to  perceive  the  one  which  belongt 
fatminoas  star  of  the  same  density  as  the  to  our  own  system,  either  in  whole  or  in  part, 
earth,  and  whose  diameter  should  be  two  with  the  help  of  the  telescope;  that  its  app«* 
hundred  and  Hiiy  times  larger  than  that  of  the  rent  diameter  may  be  very  coniBiderable ;  that, 
sun,  would  not,  in  consequence  of  its  attrao-  however  weak  its  reflected  light,  it  may  nol 
tion,  allow  any  of  its  rays  to  arrive  at  us."  be  enfeebled  to  such  a  degree  as  to  be  ren« 
**  A  star  which,  without  being  of  this  magni-  dered  imperceptible ;  that,  being  enlightened 
tude,  should  yet  copsiderably  surpass  the  sun,  by  one  or  more  suns,  it  ought  to  present 
would  perceptibly  weaken  the  velocity  of  its  phases  analogous  to  those  of  the  moon ;  that 
hght,  and  thus  augment  the  extent  of  its  ab-  such  a  central  body  ought  to  extend  its  influ- 
berrmtion."  It  ii  therefore  pomblt  that  the  ence  even  to  the  extremities  of  jts  system, 
largest  luminoiu  bodies  in  the  universe,  if  and  consequently  ought  to  appear  under  a 
their  internal  structure  be  composed  of  dense  sensible  diameter,  or  at  least  be  visible  by  the 
materials,  would  be  invirible  to  us,  in  conse-  telescope ;  and  that  as  the  attractive  force  of 
qnence  of  their  great  attractive  power  prevent-  a  body  decreases  as  the  square  of  the  sine  of 
ing  their  light  from  Teaching  the  system  to  its  apparent  semi-diameter,  so  this  apparent 
which  we  belong.  In  Chapter  XII.  I  have  semt<liametercannot  be  invisible  in  anyplace 
siven  a  brief  view  of  the  ideas  entertained  by  to  which  its  attractive  force  and  its  sphere  of 
Lambert  respecting  the  arrangement  of  tbie  activity  extend.  Without  sanctioning  all  the 
Hiuveise  into  distinct  systems  of  stars  which  opinions  which  this  ingenious  mathomatidin 
have  a  more  immediate  connexion  with  one  luui  thrown  out  on  this  point,  we  may  admit 
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thai  the  mUject  is  worthy  of  special  sftteatioEi^  which  they  pew  throngfa  the  stmoaphew,  tad 
and  might  be  kept  in  new  when  we  are  ex*  ave  precipitated  with  great  violence  upon  Uit 
ploring  the  heavens  with  our  best  teleaoopes.  earth.  The  frll  of  meteoric  stones  is  imicli 
"What  if  some  of  the  planetaiy  nebnliB  be  mete  frequent  than  is  generally  believed 
bodies  of  a  nature  similar  to  thoae  to  wfaidi  Haidly  a  year  passes  without  some  instances 
we  have  now  alluded  1  occurring ;  and  if  it  be  ooDsideied  that  only 
If  opaque  globes  of  a  prodigious  siie  exist  a  small  put  of  the  earth  is  inhabited,  it  ma^ 
tfarouglkout  the  regions  of  the  firmament,  as  be  presumed  that  numbers  fidl  in  the  ooean« 
there  ia  reason  to  believe,  they  would  aAnd  or  on  the  uninhabited  part  of  the  land,  unseen 
us  a  clue  for  unravelling  certain  phenomena  by  man.  They  are  sometimes  of  great  mt^ 
which  have  hitherto  remained  in  some  d^  nitnde ;  the  volume  of  several  has  exceeded 
gree  inexplicable.  Stars  have  appeared  all  that  of  a  body  of  seventy  miles  in  diameter, 
at  once,  and,  after  having  shone  for  a  year  or  One  which  passed  within  twenty-five  miles 
more  with  a  brilliant  l^fat,  have  gradual^  of  us  was  estimated  to  weigh  about  600,000 
disappeared.  Certain  stars  are  Ibund  to  pass  tons,  and  to  move  with  a  velocity  of  about 
diiDugh  regular  variations  of  lustre,  and  ^r  a  twenty  miles  in  a  second,  a  finagment  of  it 
certain  penod  entirely  disappear,  but  after  a  alone  reached  the  earth.  The  obliquity  of 
lapse  of  a  certain  number  of  months  or  days  the  descent  of  meteorites,  ths  pecuhar  sub* 
.reappear,  and  resume  their  former  brightness,  stances  they  are  composed  o^  and  the  expio* 
On  the  supposition  that  opaque  bodks  exist  son  accompanying  their  fidl,  ahow  that  they 
neariy  in  the  direction  of  audi  stars,  some  are  foreign  to  our  system." 
of  these  phenomena  would  admit  of  air  easy  But,  without  resuming  the  oonsideratian  of 
explanation.  Their  appearing  and  disappear-  ihu  particular  phenomenon,  there  is  another 
ing  might  be  nothing  more  than  an  occulta-  which  of  late  yean  has  excited  a  oonriderable 
tion  or  an  eclipse,  caueed  by  the  interposition  degree  of  attention,  and  which  may  ptooeed 
of  the  opaque  globe  between  our  eye  and  the  from  a  cause  somewhat  similar,  to  which  I 
star.  This  wmild,  indeed,  suppose  tnciion  to  shall  chiefly  direct  the  attention  of  the  read- 
exist  either  in  the  opaque  body,  or  in  the  er — namely,  the  phenomenon  of  shooting  ot 
star,  or  in  the  eye  of  the  observer;  and  per-  faUmg  star$.  This  phenomenon,  thMigh 
haps  the  annual  motion  of  the  earth,  or  the  most  mquently  observed  in  tropical  regiona, 
motion  of  the  sun  in  absolute  space,  might  is  common  in  all  parts  of  the  earth,  and  has 
contribute,  in  a  certain  degree,  to  produce  the  been  seen  in  almost  every  season  of  the  year 
effect.  Motion,  of  some  kind  or  other,  must  A  shooting  star  seems  to  bunt  from  a  dear 
necessarily  be  supposed,  in  order  to  account  sky,  and  to  dart  across  the  heavens  with  a 
for  the  phenomena  of  variable  stars,  whatever  long  train  of  light,  which  in  a  few  seconds 
hypothesis  we  may  adopt  for  their  exptana-  leaves  no  trace  behind.  Dr.  Bumey,  of  Gos* 
tion ;  but  as  nothing  decisive  can  be  stated  on  port,  for  several  yean  kept  a  recoid  of  such 
this  subject,  in  the  mean  time  I  shall  proceed  of  these  bodies  as  came  under  his  own  obser- 
to  the  consideration  of  some  meteoric  phe-  vation,  and  found  that  in  the  year  1819  there 
nomena  which  are  now  supposed  to  have  a  were  131,  and  in  1820  about  131 ;  but  a 
connexion  with  certain  moving  bodies  in  the  much  greater  number  than  these  would  doubl* 
heavens.  less  be  perceived  could  we  detect*  aU  that 

make  their  appearance  in  the  sky,  the  greater 

Meteoric  Phenomena  and  Shooting  Stan,  proportion,  in  all  probability,  being  visible 

only  during  the  houra  usually  allotted  to  sleep. 

Inmy  volume  entitled  « Celestial  Scenery,'*  Various  opinions  have  been  entertained  re- 

when  describing  the    small  planets  Vesta,  specting  the  cause  of  these  appearances.  Bec- 

Juno,  Ceres,  and  Pallas,  I  have  given  a  detail  caria  was  of  opinion  they  were  occasioned  by 

of  certain  fiicts  respecting  tiie  foil  of  large  electricity,  and  brought  forward  the  following 

masses  of  solid  matter  from  the  higher  regions  facts  as  corroborative  oi  his  hypothesis : — 

of  the    atmosphere,    usually    denominated  About  an  hour  after  sunset,  he  and  some 

meteoric  wtoneSj  which,  there  is  ^eiy  reason  fiiends  that  were  with  him  observed  a  fiiOing 

to  believe,  descend  from  regions  at  a  consider*  star  directing  its  course  directly  towards  them 

able  distance,  and  even  beyond  the  sphere  of  and  apparently  growing  larger  and  larger,  but 

the  moon.    Such  phenomena  seem  to  indicate  just  before  it  reached  them  it  disappeared.  On 

the  probability  that  certain  opaque  bodies,  of  vanishing,  their  foces,  hands,  and  dothes,  vrHL 

dififerent  dimensions,  are  revolving  through  the  earth  and  all  the  neighbouring  objects, 

space  in  certain  regions  within  the  limits  of  became  suddenly  illuminated  with  a  dimised 

our  system.   **  Nor  is  this,"  says  Mrs.  Somer-  and  lambent  light    During  their  surprise  a* 

ville,  **  an  unwarranted  presumption ;  many  this  api>earanoe,  a  servant  informed  them  that 

such  do  come  within  the  sphere  of  the  earth's  he  had  seen  a  light  shine  suddenly  in  tbi 

tttiaction,  are  ignited  by  the  velocity  with  garden,  and  especially  upon  the  streams  that 
(636) 
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lie  bad  been  throiring  to  mtar  it*  whee,  *aoii  of  e  meteor  that  ■hotaeroes  to  the  nonli- 
•endiiig  up  an  electrical  kite  into  the  atmo-  weet,  leaving  a  broad  and  laininoui  track ; 
if^re,  he  likewise  obeerred  a  quantity  of  and  witneaaed  another  which  left  a  path  of 
electric  matter  about  the  kite,  which  awBnmed  light  that  was  clearly  diaceniible  for  more  than 
the  appearance  of  a  falling  star.  Whatever  ten  minutes  after  the  ball,  if  such  it  be,  had 
be  the  oaose  of  shooting  stars,  it  is  pretty  evi-  exploded.  Its  length  was  gradually  shorten- 
dent  that  they  have  thrar  origin  at  a  very  con-  ed,  widening  in  the  centre,  and  apparently 
•iderable  elevation  above  the  earth.  Bzydone  consisted  of  separate  and  distinct  globules  of 
infigms  us  that,  from  the  top  of  Mount  Etnft,  light,  drawing  around  a  common  centre,  glim- 
he  noticed  some  of  these  meteon,  **  which  still  mering  less  and  less  vividly  until  they  finally 
appeared  to  be  as  much  elevated  above  us  as  laded  in  the  distance.  Compared  vrith  the 
when  seen  from  the  pUin ;  so  that  in  all  pro-  splendour  of  this  celestial  exhibition,  the  most 
bebiiity  those  bodies  move  in  regions  much  bfilliant  rockets  and  fireworks  of  art  bore  less 
beyond  the  bounds  which  some  i^oeophere  relation  than  the  twinkling  of  the  most  tmy 
have  aesigned  to  our  atmosphere.''  star  to  the  broad  glare  of  &e  sun.  The  whole 

The  moat  striking  and  remarkable  ibrm  in  heavens  seemed  in  motion,  and  never  before 

which  shooting  stars  have  appeared  is  that  of  has  it  fidlen  to  our  lot  to  observe  a  phenome- 

**  meteoric  shoi^is,"  when  thousands  of  those  non  so  magnificent  and  sublime." 

bodiee  have  appeared  to  sweep  along  at  once,  Various  similar  accounts  of  the  same  plus 

and  in  continued  succesrion  fer  several  bourse  nomena  were    given  in  the  Phiiadeiphia, 

so  that  almost  the  whole  visible  canopy  of  the  Hartford^  Boston,  and  other  newspapers  of 

dqr  seemed  to  be  in  a  blaze.    As  this  pheno-  the  same  date,  of  which  the  following  are 

menon  has  recently  excited  oonsidenble  attend  extracte : 

tion  among  philoaophers,  and  as  it  is  now  ge-  <*  From  a  point  in  the  heavens,  about  fifteen 
nerally  oonsidered  as  connected  vrith  some  degrees  south-easterly  firom  our  zeifith,  the 
moving  bodiea  in  the  heavens,  I  shall,  in  the  meteon  darted  to  the  horizon  in  every  pmnt 
first  place,  give  a  detail  of  some  of  the  more  of  the  compass.  Their  paths  were  described 
lemaudtable  drcumstances  with  which  it  has  in  curve  lines  sunilar  to  those  of  the  circles 
been  attended,  as  deecribed  by  those  who  of  longitude  on  an  artificial  globe.  They 
were  eye*'Witnesses  of  the  scene.  One  of  the  were  generally  short  in  their  course,  re- 
most  lemaikable  displays  of  the  phenomena  sembling  much    an    interrupted    line,  &us 

to  which  we  allude  is  that  which  was  seen  on  ■ .    They  ceased  to  ]f(>pcar 

the  evening  of  the  12th  and  the  morning  of  when  within  ten  degrees  of  the  horizon.    I 

the  13th  of  November,  1833,  in  the  United  did  not  see  a  single  meteor  pass  the  meteoric 

Statea  of  America.    The  following  account  pole  I  have  described,  nor  one  pass  in  a  hori* 

of  it  Is  abridged  finm  the  ^Nno  York  Com*  zontal  direction.    Several  of  them  afibrded  9B 

mercial  AdvarttMer  of  November  13,  1833:  much  light  as  &int  lightiung.    One  in  the 

**  The  sky  was  remarkably  clear  on  the  north-east  was  heard  to  explotk  with  a  sound 

nl^t  of  this  remarkable  phenomenon.    Some  like  that  of  the  rush  of  the  distant  sky-orocket. 

time  before  twelve  o'clock,  the  meteon  so  fire-  Millions  of  these  meteon  must  have  been 

quentiy  seen  on  summer   evenings,  called  darted  in  this  shower;    The  singularity  of 

$kooting  Stan,  were  observed  to  fall  vrith  un-  this  meteoric  shower  consisted  in  the  count- 

osual  frequency  and  splendour.    They  con-  less  number  of  the  celestial  rockets,  and  more 

tinued  from  that  hour  to  flash  athwart  the  especially  in  their  constant  uniform  divergence 

skiea  more  and  more,  until  they  were  eclipsed  finm  near  the  zenith." 

by  the  glories  of  the  rising  sun  this  morning*  The  following  was  an  account  sent  by  Pre- 

From  four  to  ax  they  were  most  numerous  fessor  Thomson,  ol  Nashville,  to  Professor 

and  refulgent.    Within  the  scope  that  the  Olmsted,  ofNew  Haven,  of  the  meteon  which 

eye  could  contain,  more  than  twenty  could  be  appeared  November  13,  1833,  as  seen  in  the 

seen  at  a  time  shooting  (save  upward)  in  State  of  Missiswppi :— ^  About  an  hour  before 

every  direction.    Not  a  cloud  obscured  the  daylight  I  was  called  to  see  the  &lling  me- 

broad  expanse,  and  millions  of  meteon  sped  teon ;  it  was  the  most  sublime  and  brilliant 

their  way  across  it  on  every  point  of  the  con^  sight  I  had  ever  witnessed.    The  largest  of 

peas.    Were  it  possible  to  enumerate  them  the  falling  bodies  appeared  about  the  size  of 

in  the  swiftness  of  their  arrowy  haste,  we  Jupiter  or  Venus  when  brightest    The  sky 

might  venture  to  say  that  for  the  space  of  two  presented  the  appearance  of  a  shower  of  star^, 

hours,  intervening  bstween  four  aiul  six,  more  which  many  Uiought  were  real  stan  and 

Chen  a  thousand  per  minute  might  have  been  omens  of  dreadful  events.    I  noticed  the  ap- 

oounted.    Their   coruscations  were    bright,  pearance  of  a  radiating  point,  which  I  oon- 

gleamy,  and  incessant,  and  they  fell  thick  as  ceived  to  be  the  vaniahmg  point  of  straight 

the  flakes  in  the  eairl^  snows  of  December,  lines  as  seen  in  perspective.     This  point  ap^ 

In  one  instance  we  distinctly  heard  the  explo-  peared  to  be  stationary.    The  meteors  fell 
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w  Om  audi  at  an  angb  of  about  •aieo^-fiv^  what  haa  baaa  now  dfCjUiaJ,  ba*e  nemndi 

Icgreea  tiilh  the  tmiiaii,  mariiig  frto  tfae  at  tmral  fanoBT  perioda.    Oat  nmiaikriJii 

taat  towanla  tlM  weat."     The  feUowing  ia  iiutaDoe  of  nhatifaacallHj  "abowen  of  fin' 

from  a  wiiter  in  the  Baton  Ckrutiatt  B^u-  occnircd  anr  aightr  yean  ago  in  8o«lh 

far .' — "  My  fint  attention  wai  to  detennina  America.    At  Quito,  wo  many  taUiiig  alan 

the  centre  or  punt  from  which  the  metaon  wrae  aeoi  abore  die  Tolcano  of  0^aiiitM,lkat 

atarted,  which,  from  the  place  when  I  itoad,  the  inhabilanti  woe    led    ta  huguie  tht 

(tat.  43°  4y  a.,)  appaaied  in  (he  Lion'i  minintain  to  be  in  Oemea;    The  people  a» 

baait,  near  Regulm.  Thne  ia  eoe  thing  that  aeoibled  in  the  plain  of  Bxko,  and  ■  fTBea* 

I  hare  not  *een  noticed  \sj  an;  that  have  boo  wu  aboot  to  nt  oat  in  oonaeqaence  ftoaa 

writliiD,  and  whidi  eoold  not  have  been  no-  the  cooTent  of  St  Pianda,  when  the;  di» 

tieed  1^  ms  had  I  not  kept  mj  eje  on  the  eorered  the  phenonwntti  to  be  oecaBuncd  hj 

centra  or  point  bom  whenoe  the  meteiK*  all  tDetaon  iriwJi  lan  along  the  Aiee  in  il 

■hot  forth  iac  a  caoadeiablo  time,  and  that  diieetiooa. 

wai  an  appearance  of  a  atai  lea  at  fint  than        A  more  mtewin  and   tetnaifcabl*  ^h»- 

the  (tan  of  the  coDatellaticai  \sj  which  it  waa  nomenon  of  Ihia  kind  ocanred  in  the  nigb 

«iraanded,batitwouldiiicraaaennlJlitw«B  of  the  13th  of  Novevbet,  1779.    Ofthiaa^ 

moeh  Urgei  than  the  ataia,  th^  totally  dk-  peatance,  a*  ttwaa  MM  at  Cauana,  an  aeMK 

appear  from  ten  to  Gfieco  miniitei,  and  dien  lale  account  haa  been  ginn  by  H.  HaaboUl 

^ipear  again  i  but  the  BWtewa  ihM  fbith  in  and  H.  Boa[dand.    It  uusuied  towarda  the 

freatar  muobeia  in  the  mteml  between  the  moming,  when  tbooand*  of  B»etew,eolida«, 

appearanoea  abore  mentiongd."*  fin-balla,  or  Uling  atara,  aa  they  wan  vari- 

It  U  worthy  of  particular  notice,  that  the  ou^  denranmated,   ancoeeded    each    odMr 

point  frvm  wluch  the  nwteon  aeemed  to  ema-  during  four  bouta.    Tluir  directkn  waa  Aon 

natensofaaMrrcd,  by  tboae  who  fixed  ita  poo-  tioith  to  aouth.    They  roae  fai  the  horiaon 

tiaDamongtheBtan,tobeinthecoiiBtdlatioa  at  eatf-north-caat,  followed  Um  dlRdion  «f 

Leo;    and,  acconJing    to  their    ooncntnnt  the  meiidiai].  and  fisU  towaida  the  eovlh. 

letfimony,  thia  radiant  print  waa  atatimaiy  Then  waa  Uttla  wind,  and  thii  fion  the  eaat. 

among  the  itan  daring  the  whole  period  of  No  tnce  cf  douda  waa  aeen.    Then  waa  UM 

obeervalian — that  ia,  it  did  not  more  along  a  apace  in  the  finnament  equal  bi  aileat  to 

with  the  earth  in  it*  diunial  lerolutioa  Mrf-  thiee  diaoKten  of  the  moon  irtiidi  waa  boI 

luard,  but  accompanied   the   itara  in  theii  filled  with  burning  atara.    They  wen  of  dit 

apparent  progreaa  \etthiiard,  which  {Torea  fecent  aiaa ;  they  left  laminoua  Iraoe*  ef  from 

the  elsTatim  al  the  meteora  to  be  br  faeyoi^  five  to  ten  degn«a  in  iMgth.    The  appear- 

oar  atmoiphera.    The  following  cut  repro-  anea  of  (h«*e  tncea  omitiimed  aerco  oc  right 

aenta  the  ajipearanca  of  theae  meteon  fin  aecondi;    Many  of  the  atara  had  a  diilmrt 

nodeiu  a*  la^   a*  th«  appanat  diA  of 

Kg,  70.  Jnpiter.    Tbe  laigeatwere  from  1°  to  1"  IS* 

id  diameter.    Their  h^t  waa  while,  and 

thr;  aeemed  to  bunt  aa  by  eipbaioa.     Thc^ 

w«re  aeen  by  all  (he  inhabitanl*  irf  Cnmana, 

flie  <ddeet  c^  whom  aaaerted  that  the  great 

eaithqoakee  of  1 7S6  wen  preceded  by  wnilar 

It  ia  a  drcvmitaDee  worthy  of  partieoiB 
notue,  tlut  theae  meteoric  riiowcn  have  taken 
place  chiefly  on  the  liHh  and  ISth  of  No- 
vember, and  hence  they  are  now  diatinguiahed 
by  the  name    of  the    Notrtnber   Metean, 
Captain  Hammond  girea  the  following  afr  - 
■ererd  hour*,  aa  aeen  at  Boabm,  New  Toik,   STl'^'^"""*^*™,'?^!^^*'^'*  *? 
Philadelphia  and  ofterria^Vin  the  eaatem    Bed  Sea,  November  13th,  IBSS.  the  day  and 
parte  of  the  United  etatea.    ft  t.  coined  from   "«"''>'»  "^i^  t""?  >""  ">°*  B»?J™'S 
one  of  the  American  periodieala  pnbliihed    ">"■>  »een:— "Prom  one  odock,  A.  M,  titt 
■bout  Ihe  time  when  thoae  phenomena  ap    '^  dayl«ht,  there  w«.  a  »ery  unuBual  phe- 
p^i^j  nomencKi  m  the  heavena.    It  aiqiealM  lika 

Met^  phenomena  nearly  reaemUing  "»•«>"  (""Img  i"  e^ry  diiectiwi.  The 
*^  at  the  tune  waa  dear,  the  atara  and  noM 
•  Tbli  iitaiiUblni  BihlbMoB  coTcred  ■  thj  bnght,  with  ntraak*  of  light  *Dd  thin  whit* 
•DBiidcrBble  pan  ofibe  eacih'a  luiracg.  |[  bu  cloudy  inlertperaed  in  the  *ky.  On  landii^ 
XVo^".^*l^ToS'li°cS"m*  M"lco'°.D'S'ft^  "■  *■"  moming,  I  inquired  of  the  Anba  if 
tba  Naith  AmerluD  liku  to  the  Wu>  Indlei  they  had  notked  the  atxire.     They  aaiil  llii.y 
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htd  been  obierviiig  it  most  of  the  night    I       One  of  the  most  remaikable  riirmintmim 

Mkad  them  if  ever  the  like  had  appeeied  be-  ettending  this  dkplay,  in  1833,  was,  that  the 

hn  1     The  oldest  of  them  leplied  that  it  had  meteora  all  seemed  to  emanate  from  one  and 

not.''  the  same  point,  a  little  south-east  of  the 

On  the  m«ming  of  the  12ih  of  November,  lenith.    Following  the  aich  of  the  sky,  thej 

1799,  a  remarkable  j^nomena  of  this  kind  ran  along  with  immttnatt  Telocity,  desaibing 

was  seen  by  Mr.  Ellioot,  near  Cape  Florida,  in  some  instances  an  are  of  30®  or  40®  in  a 

which  he  thusdeseribee: — ^  The  phenomenon  few  seconds.    On  an  attentive  inspection,  it 

was  grand  and  awM;  the  whole  heavens  ap-  was  seen  that  the  meteors  exhibited  tha^ 

peaied  as  if  illuminated  with  sky-rockets^  distinct  varieties;  the ./Sfv^  consisting  of /iImm* 

which  disappeared  only  with  the  light  of  the  phoric  knes,  apparently  described  by  a  point; 

sun  after  daybreak.    The  meteors,  which  at  the  teeandtCihagefire^lU  that  at  intervals 

any  one  instant  of  time  ^ipeared  as  numerous  darted  along  the  sky,  leaving  luminous  trains 

as  the  stars,  flew  in  all  possible  directions,  ex-  which  occaaionaOy  remain^  in  view  ibr  ^a 

eept  from  the  earth,  toward$  which  they  all  number  of  minutes,  and  in  some  cases  fbr 

inclined  more  or  less,  and  some  of  them  de»  half  an  hour  or  more;  the  tkM  of  undefined 

aeended  perpendiculariy  over  the  yessel  we  luminous   bodies,  which  remained    nearly 

were  in,  so  that  we  were  in  constant  dread  stationaiy  hi  the  heavens  for  a  gffliffidCTaMe 

of  their  &lling  on  us."    The  same  apoear-  time,    llioae  of  the  first  variety  were  the 

•noes  were  observed  on  the  same  niglU  at  most  numerous,  and  resembled  a  shower  of 

Santa  Fe,  Cumana,  Quito,  and  Peru,  in  fiery  snow  driven  with  inoonoeivable  velocity. 

South  America,  as  fiur  north  as  Labrador  and  The  second  kind  appeared  more  like  falling 

Greenland,  and  aa  &r  east  as  Weimar  in  stars^-Hi  spectacle  which  was  contemplated 

Germany ;  thus  having  been  visible  over  an  by  certain  behoJders  with  great  amazement 

extent  on  the  globe  of  64®  in  latitude,  and  and  terror.    They  were  sometimes  of  enor> 

94®  of  longitn&.     Meteoric  showers  were  mous  size.     One  of  them  seen  m  Nordi 

also  seen  on  the  morning  of  the  13th  of  Carolina  appeared  larger  than  the  full  moon 

November,  1831,  in  the  Ohio  country,  and  rising,  and  its  light  rendered  even  small  ob- 

•long  the  coast  of  Spain.  jects  visible.    The  same  ball,  or  a  similar 

Flights  of  shooting  stars,  more  or  less  no-  one,  seen  at  New  Haven,  passed  off  in  a 
merous,  have  been  seen  in  difierent  places^  nordi-west  directi<Ki  and  exploded  a  little 
both  in  Europe  and  America,  at  the  same  northward  of  the  star  Capella,  leaving  a  tndn 
period — namely,  the  13th  of  November,  in  the  of  peculiar  beauty.  The  line  of  direction  was 
yean  1834>  1836, 1836,  and  1837,  so  that  they  at  first  neariy  straight,  but  it  soon  began  to 
are  now  considered  as  a  legnlar  periodical  contract  in  length,  to  dilate  in  breadth,  uid  to 
phenomenon.  In  a  letter  I  received,  in  1837,  assume  the  figure  of  a  serpent  scrolling  itself 
fiom  Elijah  H.  Burrett,  Esq.,  A.  M.,  a  scien-  up  until  it  appeared  like  a  luminous  cloud  of 
tific  gendeman  in  the  state  of  Connecticut,  vapour  fioatmg  graoefiilly  in  the  air,  where  it 
andacorraspondentof  Professor  Ofansted,  he  remained  in  fiill  view  for  several  minutes. 
has  the  following  notice  on  the  subject:—-  Of  the  third  variety,  the  following  are  ex- 
**  With  respect  to  the  shooting  stars,  I  believe  amples : — ^At  Poland,  State  of  Ohio,  a  lumi- 
Professor  Olmsted  is  now  very  strong  in  the  nous  body  vras  distinctiy  visible  in  the  north- 
belief  that  they  are  exactiy  periodical  and  east  for  more  than  an  hour.  It  was  veiy 
annuaL  The  recurrence  of  this  lingular  brilliant,  in  the  fonn  of  a  pruning  hookj  and 
phenomena  on  the  moming  of  the  13tii  of  apparently  twenty  feet  long  and  eighteen 
November,  1836,  and  very  JUHurly  at  the  same  inches  broad.  It  gradually  settled  towards 
hour^ — the  radiation  of  the  meteon  firom  the  the  horizon  until  it  disappeared.  At  Niagare 
same  point  of  the  heavens^  difibring  only  one  Falls,  a  large  luminous  body,  shaped  like  a 
half  a  degree,  (as  did  those  of  1834,)  namely  square  table,  was  seen  near  the  zenith,  re- 
146®  right  ascension  in  tiie  fece  of  Leo,  and  maining  for  some  time  almost  stationaiy, 
all  the  attending  phenomena  being  the  same,  emitting  large  streams  of  light 
though  upon  a  scale  less  magnificent,r— settle  The  recurrence  of  this  wonderfiil  pheno- 
the  question  as  to.  its  being  a  regular  and  menon  at  the  same  season  of  the  year  soon 
annual  phenomenon.  Aeooiding  to  his  no-  attracted  the  attention  of  the  philosophen 
lion,  the  zodiacal  li^t  is  an  attribute  of  the  of  Europe,  and  they  resolved  to  watch  more 
same  cause,  or  an  emanation  from  the  same  particoburly  the  aspect  of  the  nocturnal  beef* 
ladiant  Accordingly,  my  friend  Dr.  Ohnsted  vens  in  the  month  o{  November.  The  oele> 
vras  fortunate  enough  to  see  just  so  much  of  brated  M.  Arago  made  arrangements  to  pro* 
die  zodiacal  light  last  May  as  to  enable  him  cure  simultaneous  observations  from  the 
to  identify  it  with  the  phenomena  of  Novem-  difierent  parts  of  Frsnoe,  for  the  night  be- 
ber,  1834,  -except  that  it  vras  m  the  other  tween  the  12th  and  13th  of  November,  1836^ 
Bode."  The  following  is  the  substance  of  the  report 
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which  wai  puUiihad  of  Ihete  obMratiAnfl.  lege,  N«w  HsTen,  has  ontemd  farto  an  eliko* 
The  places  at  which  obeervationa  wem  made,  rate  faiveettgation  of  this  subject  in  a  commii* 
and  the  number  of  meteon  counted,  were  aa  nioation  wbkh  oecn|iiea  about  forty-two  pageai 
under:  The  whole  of  this  paper  is  well  worthy  of  the 

attentiTe  perusal  of  the  philosophic  inquirer, 
Paris,  at  the  Obserratoiy  ....  170  but  the  limita  to  which  I  am  noceesarily  con- 
Dieppe,  100  niilea  north-west  of  Paris  •  86  fined  in  this  cha|4er  will  pennit  nie  to  state 
Arraa,  100  milea  north  of  Paris  ....  27  only  the  general  reau&t  of  the  professor^a 
Btrasbuzgh,  250  miles  east  of  Paris  .  •  85  iuTestigations ;  all  of  which  appear  to  be  de- 
VonAltemare,  260  miles  south-east  of  Paris  76  duced  from  the  phenomena  with  grsat  acute^ 
Angou,  180  niiles  south-west  of  Paris  .  49  ness  and  ingenuity  of  reasoning.  These  re- 
Rodiefort,  260  miles  souA-eouth-west  of  suits  are : 

Paris 28       1.  That  the  meteors  of  Novem'jer  13  kad 

Ha.'vre,  120  miles  west  of  Paris    .    .    .  300   their  origin  beyond  the  UmOeof  our  atnuh 

ephere.  For  the  source  of  the  meteors  did  not 
Besides  these  positive  observations,  infor*  partake  of  the  earth's  motioli,  which  was  de- 
mation  was  received  of  similar  phenomena  monstrable  horn  a  variety  of  dreumstanoea, 
having  been  observed  at  other  places.  In  the  some  of  which  have  been  alluded  to  above, 
neighbourhood  of  Toutb,  for  example,  the  2.  Thai  the  height  of  the  place  whence  tke 
peasants  declared  they  had  seen  a  rain  of  fire  meteore  emanated,  above  the  surfooe  of  the 
during  the  night;  and  in  the  valley  of  the  earth,  was  about  2288  miiee.  This  was  as- 
Rhone,  near  Culloy,  three  asteroids  suceeeded  certained  fimn  a  comparison  of  diflerent  ob- 
each  other  with  such  rapidity.that  the  people,  servation  made  in  diArent  places,  and  from 
aeeing  them  through  a  fog,  supposed  them  to  trigonometrical  calculations  founded  upon 
be  flashes  of  lightning,  or  a  repetition  of  the  them. 

brilliant  turora  of  the  18th  of  October.  As  3.  T%e  meteore  feU  towatde  the  earth,  be» 
in  the  great  meteoric  shower  of  1838,  so  at  ing  attracted  to  tt  by  the  force  of  gravity, 
this  time  the  greater  part  of  the  falling  stars  It  seemed  nnnecessuy  lo  asaign  any  other 
vrfaich  were  paiticuUurly  observed  seemed  to  cause,  since'  gravity  is  adequate  to  produce 
ianie  from  a  point  in  the  constellation  of  Leo.   the  eflect 

Of  thoae  noticed  at  Ber^,  fifty-aeven  travereed  4.  7%ey  fell  towarde  the  earth  in  etraighi 
linea  which  if  continued  would  have  ended  Unee,  and  m  dtreeUena  whieht  within  eon- 
in  that  constellation ;  and  of  eighty-five  oh-  aiderabledi9tanee»,werenearty  paraue$nn*H^ 
served  at  Strasburg,  fifty-seven  had  similar  each  oMer.  The  eooraes  are  infexred  to 
oourses.  M.  Arago  purposes  an  inquiry  have  been  atnd^t  linea,  because  no  ethers 
whether,  from  th^  number,  this  shower  of  could  have  appeined  to  spectators  in  diflerent 
&lling  stars  may  or  may  not  be  considered  situaliaDa  to  have  described  arcs  of  great 
unusual ;  and  he  givea  tbus  following  compaii-   cirdes. 

sons:  At  Paris,  on  the  preceding  night,  none  6.  Thev  entered  the  earth'e  aimoaphere 
were  seen  during  an  hour ;  firom  three  to  five  with  a  velocity  equal  to  about  four  mike  per 
were  seen  in  the  same  space  of  time  on  the  eeeond,  or  more  than  ten  times  greater  than  the 
night  after  the  shower,  and  firom  two  to  three  maximum  veloeity  of  a  cannon  bait,  and  about 
on  the  second  night  On  the  preoedi>^^  night,  nineteen  times  thai  of  sounds  This  was  i&* 
at  Bercj,  not  one  was  seen  is  two  Hours.  At  ferred  fiom  the  laWs  of  foiling  bodies. 
Von  Altemare,  on  the  6th  of  November,  none  6.  T%e  meteore  eoneieted  rfeombuetiblemat" 
were  seen  during  two  hours'  watching ;  on  ter,  and  took  fore  and  were  coneumed  in  tnh 
the  7th,  there  were  four  in  four  hours;  on  the  vereing  the  aimoephere.  They  were  seen 
8th,  none  in  three  houn ;  on  the  9th,  one  in  glowing  vrilh  intense  light  and  heat,  inoeaa- 
aix  houn ;  and  on  the  14th,  two  in  six  hours,  ing  in  size  and  splendour  as  they  approached 
I  have  been  somewhat  particular  in  stating  the  eaith.  They  were  aeen  extinguished  in 
the  more  remarkable  circumstances  connected  a  manner  in  all  respeeti  resembling  a  combus- 
with  this  phenomenon,  as  there  is  every  rea-  tible  body  like  a  sl^HPOcket;  and  in  the  case 
son  to  believe  that  it  is  produced  by  an  un-  of  the  larger,  a  doud  of  luminous  vapour  was 
known  celestial  body  at  a  constderable  die-  seen  as  the  product  of  combustion.  That 
tance  from  the  earth;  and  I  shall  now  pro-  they  took  fire  in  the  atmoephere  is  inferred 
teed  to  give  a  brief  view  of  the  opinionawhich  fiwm  the  fiM^  that  they  veere  not  huninous  in 
certain  philosopherB  entertain,  and  the  deduo-  their  original  situation  in  space,  dhervrise  the 
tions  they  have  been  led  to  make  in  reference  body  from  whidi  they  emanated  would  have 
to  this  subject.  been  visible. 

In  the  *<  American  Journal  of  Science"  for       7.  Some  of  the  larger  meteore  muet  hoot 
Aprilf  1834,  Dr.  Olmsted,  professor  of  mathe-  been  bodice  of  great  eize»    Some  of  them  ap> 
and  natural  philosophy  in  Tale  Col-  peered  larger  uan  the  frill  moon  rising.  Sueh 

(6«« 
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•  bo^  Men  at  110  miles  dntaaoe  Mioved  tn  H  is  also  supposed  it  may  aooovnt  for  the  dif 

have  been  one  mile  in  diameter ;  at  fiftj-fiTe  ftrent  appearances  of  the  zodiacal  Hgkt.  The 

miles,  oiie*hal£  mile ;  at  99  miles,  one-fiAfa  of  pioftssov  is  of  opinion  that  the  bodj  alluded 

a  miie ;  at  6^  miles,  oiia4wentiedi  of  a  mile,  to  is  somewhat  analogous  to  that  of  a  comet 

or  264  fiset.  Fig.  7T  represents  the  soj^xiBed  oibit  of  thb 

8.  The  meUon  mere  tonMuted  of  tight  body  in  relation  to  that  of  the  earth.  E  HI 
and  trampatrtni  mataiaU,  Thej  were  of  JTrejirBsents  the  oibit  of  the  earth;  B,  the 
Ught  materials,  otherwise  tiieir  momentom  position  of  the  sun ;  and  C  D  F  0,ihe  siq^ 
would  have  been  sufficient  to  enable  tiiem  to  posed  orbit  of  the  body  which  was  the  souroa 
make  their  way  tfarooghthe  atmosphere  to  the  of  the  meteoric  phenomena.  At  the  time 
sor&oe  of  the  earth*  They  were  transparent  these  phenomena  were  seen,  the  body  is  sii|^ 
bodies,  otherwise  we  cannot  conceive  how  posed  to  have  been  at  C  when  the  rarth  ww 
they  could  have  existed  together  in  their  ori-  at  E. 

ginal  state  vrilhmit  being  visible  by  reflected  Fig.  T7. 
light. 

9.  The  next,  and  one  of  the  principal  sob- 
ieeta  of  inquiry  vras,  VHutt  reloHoM  did  the 
body  which  afforded  the  meteoric  shower  mm- 
taiti  to  the  earth  9  Was  it  of  the  nature  of 
a  satellite  that  revolves  round  the  earth  as  its 
eentre  of  motion  1  Wasitaoollectionofne- 
bokms  matter  which  the  earth  encountered  in 
its  annual  motionl  or  was  it  a  comet  which 
dumced  at  this  time  to  be  pursuing  its  path 
along  with  the  earth  around  their  common 
centre  of  motion  1  It  could  not  have  been  a 
satelUte,  because  it  remained  so  long  station- 
ary with  respect  to  the  earth;  nor  vras  it  a 
nebula,  either  stationary  or  wandering  lawless 
through  space.  Such  a  collection  oi  matter 
oodd  not  remain  stationary  within  the  solar 
system;  and  had  It  been  m  motion  in  any 
cither  direction  than  that  in  which  the  earth 
was  moving,  it  would  soon  have  been  sepa-  Arago  appears  to  entertun  an  opinimi  on 
rated  from  Uie  earth,  sbice  during  the  eight  this  subject  not  very  different  from  that  of 
hours  while  the  meteoric  shower  lasted,  the  Br.  Olmsted.  He  supposes  that  there  may 
earth  moved  in  its  obit  through  the  space  of  be  myriads  of  bodies,  composed  probably  of 
640,000  miles.  The  conclusion  to  which  nebuhus  matter  similar  to  the  tails  of  comets^ 
Professor  Olmsted  arrives,  after  a  due  con-  circulating  round  the  sun  in  a  zone  or  ring 
oderation  of  all  the  circumstances,  is  the  foU  that  crosses  the  eurth's  orbit  at  that  part 
lowing :  where  it  is  about  the  19th  November,  and 

TTiat  the  meteors  of  Nonemher  \Wk  eianr  that  some  of  them,  drawn  from  their  couiae 

mted  of  portions  of  the  extreme  parts  (/a  by  the  earth's  attraction,  fall  towards  it,  and 

nebulous  body,  whiekrevohes  around  the  sun  taking  fire  when  they  enter  the  atmosphere, 

m  an  orbit  interior  to  that  of  the  earth,  but  in  consequence  of  their  prodigiously  rapid 

little  inelined  to  the  plane  of  the  eeliptie,  motion,  present  the  luminous  phenomena  of 

having  its  aphelion  near  to  me  earth's  path,  friUing  stars.    The  body  or  bodies  from  whidi 

and  having  a  periodic  time  of  189   tfays  these  meteors  proceed,  he  considers  as  un- 

neariy,  questionabfy  in  rapid  motion,  performing  a 

Tms  conclusion,  the  professor  thinks,  wiU  revolution  round  the  sun  in  some  plane  difler- 

acoouotibr  the  following,  among  other  ctrcum-  ent  from  that  of  the  earth's  orbit;  and  that 

stances : — Why  the  phenomenon  remamed  so  the  apparent  course  of  the  meteors  will  be 

long  stationazy  with  respect  to  the  earth ;  why  compounded  of  this  proper  motion  an<i  uf  the 

it  was  seen  in  that  particular  part  of  the  earth's  motion  in  its  orbn  at  the  time,      tfol- 

heavens ;  and  why  it  returns  at  stated  periods,  lows,  that  the  point  from  which  they  seem  to 

having  appeared  at  Mocha,  in  Arabia,  just  come  will  be  that  towards  which  the  earth  is 

one  year  preceding,  and  in  a  manner  very  moving  at  the  time,  nsmely,  the  constellation 

similar  to  the  present,  as  described  by  Hum-  Leo  /  for  the  line  or  tangent  of  the  earth's 

boldt  and  by  Ellicot  thirty-four  years  before,  annual  motion  at  the  18th  and  14th  Novcoh 

It  vrill  likewise  account  for  an  aurorsl  light,  ber  points  exactly  to  that  constellation.* 

fssembling  daybreak,  which  was  seen  in  tiie  »  a  Mnileman  Id  Boath  Oarolln*  tbus  describes 

east  several  hours  before  the  dawn  of  day,  and  the  ellect  of  tbe  pheaomenon  of  1833  apoa  hh  b^ 
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Thx»  it  appetn  that  eeleitiAl  bodies  are  nay  ofnataiiey  wean  asyet  eatinfyll^ 

lerolTiiig  around  us  of  which  we  formezlT  had  <it    It  a|ypean  protty  evident  that  they  aM 

no  knowledge  or  caooeptaon.    A  new  phnet-  bodies  of  no  great  density,  otherwise  ihm 

aiy  system,  within  the  limits  of  the  old,  is  be-  efibct  on  the  earth  might  have  been  mora  tow 

ginning  to  be  revealed  to  ns,  the  nmnber  of  rific  and  disastrous.    Had  their  quantity  at 

the  bodies  belonging  to  which  may  be  much  matter  been  considerable,  when  aocompaBied 

greater  than  we  are  yet  aware  of,  and  their  with  so  prodigious  a  velocity  as  they  evidently 

particular  properties  and  motions  may  at  no  had,  their  momentum  would  have  been  suck 

distant  period  be  detected  and    explained,  as  to  have  dashed  them  with  violence  upon 

This  is  one  proof,  among  othen,  that  bodies  the  earth,  where  the  most  appalling  eflbcts 

.  of  a  considerable  sixe  may  exist  in  the  hea-  might  have  been  produced,  in  the  demoUtiaa 

•▼ens,  and  be  prosecuting  their  courses  in  va^  of  human  habitations^  and  the  destruction  of 

lious  directions,  though  they  have  never  been  thousands  of  their  inhabitants.    But  it  dqe« 

detected  by  our  telescopes.    The  subject  is  not  amiear  that  any  of  them  made  their  wmj 

peculiarly  interesting  to  philosophers  and  as-  througn  the  atmosphere  to  the  wrface  ofik$ 

tnmomers.    The  facts  which  have  already  earthy  which  was  doubtless  owing  to  the  coo^ 

been  observed  aflbrd  a  sensible  proof  of  the  paratively  light  materials  of  which  they  wen 

attractive  power  of  the  earth  over  bodies  at  a  composed.    This  circumstance,  along  with 

distance  in  the  heavens ;  and  it  is  to  be  hoped  many  others,  evidently  shows  that  we  may  he 

fliat  the  future  observations  and  investigations  surrounded  with  numerous  bodies  and  sub* 

of  scientific  men,  in  relation  to  such  pheno-  stances  impalpable  to  the  organs  of  vision,  any 

mena,  will  throw  some  further  light  on  the  one  of  which  might  be  sufficient  to  depriva 

nature  and  properties  of  bodies  which  have  us  of  our  comforts,  and  even  prove  destmctivs 

Mtberto  been  involved  in  darkness  and  mys-  to  our  existence,  were  it  not  under  the  dire^ 

feiy.    What  the  destination  of  such  bodies  tion  and  control  of  Infinite  Wisdom  and  B» 

may  be,  or  the  ends  they  serve  in  the  econo-  nevoknee. 


<  •»»» 


CHAPTER  XVI. 

drgumenii  lUuetraHve  of  the  Doctrine  if  a  PluraUty  qf  Worlds. 

Hativq  in  :tlie  preceding  pages  exhibited  mmdy  and  that  the  main  olject  of  the  crea- 
•  condensed  view  of  the  principal  fiicts  in  re-,  tion  of  the  planets,  as  proved  from  all  the 

btion-  to  the  Sidereal  Heavens,  I  shall  now  decorations  and  q>ecial  arrangements  oonnect- 

inquire  into  some  of  the  designs  which  the  ed  with  them,  ^ras  to  aflToTd  habitations  fiar 

Almighty  Creator  appears  to  have  had  in  numerous  orders  of  sensitive  and  intellectual 

▼iew  in  replenishing  his  universe  with  such  beings.    Without  resuming  the  consideration 

an  immense  numb^  and  variety  of  roagnifi-  of  any  of  the  arguments  there  stated,  I  shall 

cent  orbs.    In  Chapter  IX.  of  <*  Celestial  in  this  chapter  ofier  a  few  additionGiI  argu- 

Scenery,"  I  entered  on  a  consideration  of  this  ments  corroborative  of  the  same  position, 

subject,  and  illustrated  at  some  length  a  few  which,  taken  in  connexion  with  the  former, 

leading  arguments,  which  tend  to  prove  that  vtrill,  I  trust,  amount  to  a  moral  demonstra- 

tnatter  was  created  chiefly  in  subserviency  to  tion  that  all  the  great  globes  in  the  universe 

are  in  some  respect  or  another  connected  with 

Sroes :    **I  was  raddenly  awakened  by  the  moft  intelligent  existence. 
Istreaaing  cries  that  ever  fell  on  my  ears.  Shrieks        J,  The  first  dasB  of  arguments  I  shall  iUus- 

of  horror  and  cries  of  mercy  I  conld  hear  from  -^,^  .    ^.  ^  gxTi^..,;.... .     frk-*  th^,  ^^#«:««  «r 

nost  of  the  negroes  on  three  planuttons,  amoanw  *»*«  »  ™  foDowmg  :--That  the  doctnnt  of 

lug  in  all  to  about  six  or  eight  hundred.    While  a  plurality  of  worlds  ts  mere  worthy  of  the 

earnestly  listening  for  the  cause,  I  heard  a  faint  perfections  of  the  hifinUe    Creator,  and 

voice  near  the  door  calling  my  name.    I  arose,  £;«I«  -,.  «,  J!L«-  »i»m'I.,.  ««y7  m^„»^i4:»^4 

sad  taking  my  sword,  stood  at  the  door.    At  thin  ^^  <f*  «  "«»«  glcnous  and  magmfieeni 

moment  I  heard  the  same  voice  still  beseeching  tdea  of  his  character  and  operations  than  to 

raetorlse.and  saying.  *  Oh.  my  God!  the  worll  suppose  his  benevolent  retrards  Ctmfimd  to 

ts  on  fire  l^  I  then  opened  the  door,  and  It  Is  difil-  *jJI\,i^Km  «-.  ...I.'^A  •»•  J^^t 

can  to  say  which  excited  me  most-4he  awAilaess  tM  globe  on  whuJt  we  dwclL 
of  the  scene,  or  the  distressed  erlee  of  the  negroes.        1.  The  doctrme  of  a  plurality  of  worlds  is 

Upwards  of  one  hundred  lay  prostrate  on  the  more  accordant  vrith  the  idea  of  the  infinity 

ground  ;  some  speechless,  and  some  uttering  the  .^  au.  tu»;^^  tuti-^a  *k.»  «».*  ^k^*  .s/^Ai^Jf 

biuerest  cries,  but  most  with  their  hands  raised,  «  ?««  P^«  ?^1  ^  any  other  position, 

imploring  God  to  save  the  world  and  them.    The  It  IS  admitted  by  all  rational  theists  and  theo- 

scene  was  truly  awftil ;  for  new  did  raUi  fall  logians  that  the  Divine  nature  fills  the  im- 

much  thicker  than  the  meteors  fell  towards  the  ,„^^txr  «r  ««•«<>  ^r>A  «r<i  nonnnm^nnilir  ^A^w^ 

earth,    east,  west,  north,  and  south,  it  was  the  ^'ommty  of  space,  arid  we  comequenUy  adora 

^me  I"  the  Creator  as  an  innmte  and  mcomprebe! 
(642) 
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Ue  being'.  Btitwe  can  have  no  ideas  mp-  thing  into  existence  ai  the  period  wlien 
proxiniating  to  what  infinity  lealiy  is,  nnless  Moses  commences  his  narrative  of  the  pro> 
by  the  prospects  opened  to  as  of  the  indefinite  cesses  which  preceded  the  formation  of  man. 
extension  of  material  existence.  Beyond  the  Nor  have  we  any  reason  to  helieve  that  the 
finals  we  may  assign  to  the  material  world,  operations  of  Creating  Power  hare  ceased 
our  ideas,  if  we  hare  any  ideas  at  all,  ran  since  the  structure  of  onr  world  was  com- 
into  oonftston,  and  approximate  to  inanity,  pleted,  bat  have  some  evidences  of  the  con- 
It  does  not  comport  widi  the  idea  of  a  Being  traiy ;  for  example,  in  the  case  of  new  itatg 
of  infinite  perfisction  that  his  works  diould  be  which  have  ma<k  their  appearance  at  differ- 
eonfined  to  one  point  of  infinite  space,  or  that  ent  periods  since  the  time  of  the  Mosaic  crea- 
one  comparadvely  small  race  of  intelligent  tion,  and  even  within  the  limits  of  the  last 
beings  should  be  the  sole  object  of  the  moral  century.  It  does  not  appear  corresponding 
government  of  Him  whose  presence  fills  the  to  the  idea  of  an  Eternal  Being,  whose  ex- 
legions  of  immensity.  It  is  more  conespond-  istence  can  never  terminate,  and  whoee  por- 
ing to  the  conceptions  we  ought  to  form  of  fections  are  the  same  at  all  periods  of  dura- 
each  a  Being  that  the  immensity  of  his  worlcs  tion,  that  every  thing  should  stand  still  in  the 
dioold  correspond,  in  some  degree,  to  the  universe,  and  that  nothing  new  should  arise 
immensity  of  his  nature;  and,  so  far  as  oui  into  existence  daring  the  lapse  of  infinite  do- 
knowledge  and  observation  extend,  this  is  in  ration,  which  would  in  e£fect  be  the  case  if 
reality  the  case.  Beyond  the  range  of  natural  the  work  of  creation  were  absolutely  finished, 
vision,  the  telescope  enables  us  to  descry  no-  or  if  man  were  the  principal  intelligence  coo* 
meroos  objects  of  amaxing  magnitude ;  and,  nected  with  the  material  system. 
in  proportion  to  the  excellence  of  the  instru-  Whether  the  happiness  of  the  Divinity 
ment  and  the  powers  applied,  objects  still  may  be  increased  by  the  contemplation  of  his 
more  remote  in  tiie  spaces  of  immensity  are  purposes  and  plans  being  brought  into  effect, 
oafolded  to  our  view,  leaving  as  no  room  to  we  cannot  positively  declare ;  though  it  does 
doobt  that  countleas  globes  and  masses  of  not  appear  contrary  to  reason  or  the  dictates 
matter  lie  concealed  in  the  still  remoter  re-  of  Scripture  to  suppose  that  even  the  felicity 
gions  of  infinity,  fiur  beyond  the  utmost  stretch  of  the  Deity  may,  in  a  certain  limited  and 
of  mortal  vision.  But  bnge  masses  of  matter,  modified  sense,  be  suseeptible  of  augraenta* 
however  numerous  and  widely  extended,  if  tion.*  Bat  whatever  opinion  may  be  formed 
devoid  of  intelligent  beings,  could  never  com-  on  this  point,  firom  the  constitution  of  Jhute 
port  with  the  idea  of  happiness  being  coex-  minds,  and  the  principles  and  desires  implanl* 
tensive  with  the  range  of  the  Creator's  domi-  od  in  them,  it  appean  necessary  to  their  pnv 
nions.  Such  an  idea  would  completely  ob-  gressive  enjoyment  that  new  scenes  and  ma- 
scve  the  lustre  of  all  his  other  attributes,  and  nifestations  of  Divine  perfection  should  be 
prevent  them  finxn  being  known  and  appro-  continually  opening  to  their  view;  and  if  the 
dated  wherever  hw  Omnipotence  is  displayed,  universe  be  indefinitely  extended,  as  it  appears 
To  consider  creation,  therefore,  in  all  its  de*  to.  be,  and  if  new  worlds  are  continually 
partmeuts,  as  extending  throughout  regions  springing  tip  under  the  creating  hand  of  the 
of  space  illimitable  to  mortal  view,  and  filled  Omnipotent,  then  we  behold  a  prospect  of 
with  intelligent  existence,  is  nothing  more  progressive  knowledge  and  enjoyment  suited 
than  what  comports  with  the  idea  of  Hzm  to  tibe  desires  and  aspirations  of  intelligent 
who  inhabiteth  immensity,  and  whose  perfeo-  minds,  which  can  never  terminate  throughout 
tions  are  boundless  and  past  finding  out  all  the  future  periods  of  eternity.  It  is  indeed 
3.  The  idea  of  the  indefinite  extension  of  abwrd  to  suppose  that  a  Being  without  be- 
the  universe  and  a  plurality  of  worlds  u  most 
accordant  with  the  eternity  of  the  Divine  *  It  ta  declared  In  Pialai  extvH.  11 :  **  The  Lord 

Mind  Whim  WA  on  >M^k  in  im*Mna*i^i«  *a  tftketh  pleisore  III  them  that  fear  hfm,  in  those 
Mind.     When  we  go  iMck  in  unagmaUon  to  ,|,,j  ,,^^  j^  ^  ^       .„  ^^^  j„  ,^,^jj^»„  ^^  j,^^ 

ages  and  centones  of  duration  more  numer-  stah  It  is  said,  **  Jehovah  Is  well  pleased  for  his 
ous  than  the  drops  of  ocean  or  the  sands  on    righteousness*  satce.**    In  reference  to  the  mate- 

all  tlie  piemtode  of  his  incommunicable  attn-  Lord  $kaU  kejoicb  in  all  hU  vorksV  The  ex- 
botes;  for  "He  inhabiteth  eternity,"  as  well  pression.  "The  irlory  of  the  Ix)rd."  denotes  the 
«kun«»ty.  The»  i.  nothing  »pogn«.t  ':^,^',r,}^,t^':i!:i.^S^^^Z  i^^^^ 
either  to  reason  or  revelation  to  suppose  that,,  of  the  psalm  In  which  It  occurs,  which  celebrates 
innomerable  ages  before  our  globiB  was  ar-  the  power,  wisdom,  and  providence  of  Ood,  in  r^ 

TMionH  intA  ita  mmaffnt  afaftA  mnnv  moinna  Istion  to  the  obJects  of  the  Visible  world.  In  re- 
riQgwi  mto  its  present  state,  many  regions   ^^^^^^^  ^  ^^^  J  ^y^^,,  j,  ^  ,^,j  „  ^he  Lord  shall 

of  mfinite  space  were  replemshed  with  mate-  rnoiee**  in  them,  Which  seems  to  Impir,  speaking 
rial  existence ;  for  the  Scriptures  nowhere   after  the  manner  of  men,  a  degree  of  pleasure  or 

»«t  that  tfa.  materia  |mt  of  wUch  our  JSS?1S 'h-u'-riSf  5?™  Vri^i'tS 
gloiie  was  arranged  were  liroagtit  from  no-   afreet  and  flilflUlni  the  ends  intended. 
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.fpyiiiiBf  and  without  end  dumld  havis  his  tiw  hfmonioai  opentian  of  pRne^lM  tmi 

^ttentioii  aolely  or  ehieflj  dirooted  to  one  canoes  producing  graad  and  beaefioeotefiMfeil 

point  of  hie  nniveise,  and  to  one  daai  of  in-  the  aocompliahment  of  glorioKia  and  iiaelbl 

teUigencea,  *<  to  whom,"  in  point  of  nnmber  deaigna  bj  admtrahla  anangementil     We 

and  of  rank,  ^  they  are  oovnted  aa  nothing,  ooaU  only  hehold  a  vaat  and  atupendoiiB  aa- 

tad  leoi  than  notiung,  and  Tuuly."  aamblage  of  meana  uMaut  an  endf  or,  at 

In  reapect  to  a  Being,  then,  who  fiUa  the  leaat,  withont  aa  end  oorraqKHiding  to  thab 

infinity  of  apace  with  hia  preaenoe,  and  who  magnitada  and  giandeor.   We  riiouU  behold 

ia  poneaaed  of  eternal  duration,  it  ia  nothing  merely  #  diaplay  of  bonndieaa  and  unoontrolp 

more  tnan  wiiat  ]»  conristont  with  theae  lablejpoioer  acting  at  random,  and  producing 

attributea,  sad  what  we  ahoold  natural^  ex-  no  eOect  which  could  excite  the  love  and  ad> 

pact,  thai  »up  empire  ahould  atretch  over  the  miration  of  holy  intelligencea.     For  what 

regiona  of  imiuennty,  and  that  it  diould  be  could  they  behdd  to  excite  auch  emotiona^ 

filled  with  inK2KraUa  intelligeneei^  capable  although  they  were  pennitted  to  make  the 

of  appreciating  hi*  power  and  goodnaan,  and  tour  of  the  univerw  1    Scenea  of  emptinem 

of  paying  a  tribute  of  gratitude  and  adoration,  and  desolation,  of  ailenoe  and  aolitode,  where 

The  two  attributeatowhichwe  have  adverted  no  sound  ia  beard,  where  no  animated  being 

eould  never  be  thoroughly  displayed  to  finite  enlivena  the  boundless  prospect,  where  no 

minds,  unless  creation  were  extended  through  interchange  of  aentiment  or  afiection  can  take 

the  illimitable  tracka  of  apace,  and  new  crefr>  place,  and  where  no  praiaea  from  adoring 

tions  gradually  unfolding  themselvea  to  view,  wonhippera  ever  ascend  to  the  Ruler  of  the 

Were  creation  as  limited  as  many  auppoae,  skies.     A  rational  boing  travenang  aoenea 

WZ^  ^  ropfinod  sfaiefly  to  thevrorld  in  which  of  thia  deacription  would  feel  aa  littie  enjoj- 

we  d*"^  and  ttie  Doings  connected  with  it,  ment  aa  a  bewildered  traveller,  amidat  atorma 

WG  BL^gjhi  ui  (lie  course  of  a  few  agea  be  aaid  and  tempests,  wandering  over  a  vaat  howling 

hi  aome  i&fMSure  to  compiehend  the  Creator,  vrild^mean, where  human  feet  had  nevertrod^ 

uvnns  expkifMi  ail  the  diaplays  he  baa  made  and  where  the  sweet  acoento  of  the  human 

at  hh  power,  wiadom,  and  goodneav;  for  we  voice  are  never  heard  to  cheer  the  surround- 

ha«^  nothing  mora  of  the  Deity  than  the  ing  aolitude. 

i»»m%»Pi>daiuma  he  baa  made  of  himaelf  in  hia  But  when  vie  view  the  magnificent  globea 

works  aed  his  moral  dispensationa.    Eveiy  which  are  acattered  tiihnigbout  immenaity  aa 

thing  m  relation  to  man  and  his  habitation  replenished  vrith  numerous  orden  of  inteOi- 

might  be  known  after  the  investigations  of  a  gent  beings,  we  behold  an  end  worthy  of  the 

very  limited  number  of  agea,  and  nothing  grandeur  of  the  meana  which  have  been  eo^ 

further  would  remain  to  stimulate  the  exerciae  ployed,  worthy  of  the  omnipotent   power 

of  the  rational  fecukies  throughout  all  the  whuh  haa  beoi  exerted,  and  correapooding 

succeeding  periods  of  infinite  duration.    But  to  the  perfections  of  him  who  is  « the  only 

we  may  rest  asrared  that  the  Divine  Being  wise  God,"  who  is  <<  wonderful  in  counsel, 

ia  absolutely  incomprehensible,  and  that  no  and  excellent  in  working."    We  behold  n 

ereated  intelligence  will  ever  be  able  to  eound  display  of  Divine  vnsdmn  and  munifioence 

the  depth  of  his  perfections,  or  to  trace  the  which  iicakulated  to  anest  the  attention  and 

fiiU  extent  of  his  operationa.  draw  forth  the  admiration  of  all  rational  be> 

3.  It  is  more  accordant  vrith  the  wUdom  ings,  and  to  excite  the  moat  ardent  deairea  of 

of  the  Deity  that  the  univem  should  be  in-  beholding  the  distant  aoenea  of  the  univem 

habited  by  mteUigent  muids,  than  that  it  more  completely  unfolded — a  display  calon- 

ahould  remain  in  a  state  of  perpetual  deacdation  lated  to  gratify  intelligences  of  (he  higheat 

and  solitiide.  order,  and  of  the  most  capadoua  powers^  to 

Could  it  be  proved  that  the  planete  of  the  excite  them  to  the  mostsublime  investigational 

aolar  system,  and  all  the  other  magnificent  and  to  inspire  them  with  emotions  of  love, 

gfobes  which  are  dispersed  throughout  crea-  reverence,  and  adoration  of  Him  who  created 

li  m,  are  only  rude  maaiifH  of  matter,  vrithout  all  worldi,  and  for  whose  pleasure  they  are 

life  and  intelligence,  it  would  confound  all  and  vrero  created. 

our  ideas  of  the  intelligence  of  the  Divine  4.  The  idea  of  the  universe  being  replen- 

mind.    Wisdom  is  universally  acknowledged  iahed  with  sensitive  and  intellectual  existence 

to  be  one  of  the  eternal  and  essential  attributea  is  accordant  vrith  every  rational  view  we  can 

of  the  Divinity.    But  how  could  the  glory  take  of  the  goodnen  or  htntwdenu  of  the 

nf  this  attribute  be  traced  from  the  contem-  Deity. 

plation  of  a  masa  of  mere  inanimate  matter,  The  goodness  of  Ood  is  that  attribute  of 

however  vast  and  splendid  in  ita  general  aa-  his  nature  by  which  he  delighte  to  communis 

pact,  when  no  end  or  dsaign  of  ito  creation  is  cate  happiness  to  all  the  ranks  of '  his  sentiettl 

peroeived  1     Where  should  we  be  enabled  to  and  intelligent  ofispring.    Like  every  olbw 

perceive  the  nice  adaptation  of  means  to  ends?  attribute  of  the  Divine  mind»  it  is  strial^ 
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hwiadlf  or  inftute,  eooxtonaive  willi  the  flf  miMUtttite,  thera  wooM  be  no  exfietiiif» 
oleRial  gpettiiMf  of  that  mind,  and  cotnmen-  diiplay  of  this  enential  perfection  of  the  Di» 
•orate  with  infinite  knowledge,  wiidom,  end  vine  natnre ;  and  to  those  few  intelligences 
omnipolenee.  TIm  benerolenoe  of  the  Deity  who  might  be  permitted  to  view  the  desolate 
may  be  said  to  oonstitate  his  whole  moral  wastes  of  the  oniverse,  or  to  receive  informa- 
character,  and  to  reflect  a  radiance  on  all  his  tion  ie4>ecting  them,  it  would  appear  as  if  the 
4)ther  perfections.  To  his  kme  of  happiness^  Divine  goodness  had  either  been  exhausted 
as  it  now  exists  among  every  order  of  his  or  had  ceased  its  operations,  and  been  with* 
craatves,  and  to  his  duire  of  producing  it  in  drawn  from  the  scene  of  creation,  as  if  « the 
all  his  fntuie  arrangements,  no  posriUe  limitB  Lord  had  forgotten  to  be  gracious,  and  in 
can  be  affixed.  Henoe,  in  the  sacred  recoids,  anger  shut  up  his  tender  mercies.''  We  have 
the  Divine  Being  is  summaxily  described  by  raason,  however,  to  believo,bothfiomscriptura 
tins  perfection  alone,  **  God  m  hoe.**  It  is  and  fiom  reason,  that  it  ii  the  great  end  of 
not  merel}  asserted  that  Ood  is  benevolent,  ail  the  operations  of  Deity  that  a  theatre  may 
but  that  he  is  benetxfienee  itnl£  Benevc^  be  prepaied,  on  which  the  emanations  of  his 
lei|ee  is  theeraenoeof  his  being  and  character  goodness  may  be  communicated  to  innumer> 
— -a  summsiy  of  every  thing  that  can  render  able  orden  of  beings  throughout  his  vast 
him  amiable  and  adorable  in  the  eyes  of  all  creation.  There  is  no  other  conceivable  end 
his  intelligent  creatnres.  This  benevolence  fer  which  the  febric  of  universal  nature  was 
IS  permsnent  and  immutable,  and  must  be  tesred  than  that  it  diould  serve  as  a  scene  of 
fir  ever  aeiwe  in  distributing  blesnngs  enjoyment  to  innumerable  beings  susceptible 
wherever  percipient  beings  exist.  As  it  con-  of  feeling  the  eflects  of  the  Creator's  bounty, 
sists  in  the  love  of  h^ypinesB,  and  the  desire  and  that  therein  tiiey  mig^t  behold  a  magnifi- 
of  eommunicating  it  wherever  there  is  scope  cent  displsy  of  the  grandeur  of  his  eternal 
fer  its  exeidae ;  as  it  is  the  boundless  energy  attributes;  but  if  by  fer  the  greater  part  of 
of  the  infinite  Mind  in  uneeaaingly  4oing  creation  were  uninhabited,  such  an  end  would 
good,  it  must  be  displayed,  in  a  greater  or  be  frustrated.  However  expansive  the  scene 
lesB  degree,  wherever  matter  exists,  and  of  the  univeise  may  be— however  numerous 
wherever  wisdom  and  omnipotenoe  have  been  and  magnificent  the  worlds  and  sjrstems  whidi 
exerted  throughout  the  universe.  We  know  exist  within  its  boundless  range,  the  gkiries 
that  it  is  incessantly  displayed  thraughout  all  of  Omnipotenoe  would  remain  for  ever  veiled 
the  departments  of  our  terrestrial  syitem,  in  and  unlmown,  except  toamoall  race  of  beings 
the  ample  provision  made  far  the  wants  of  who  occupy,  only  a  point  in  the  immensity 
every  species  of  animated  existence,  in  "  giv«   of  space,  and  who  cannot  possibly  be 


fang"  the  various  tribes  of  men  '^rain  from  qoainted  with  the  ten-thousandth  part  of  the 

hMven  and  fruitful  seasons,  and  filling  theb  scenes  which  lie  in  the  remoter  spaces  of 

hearts  with  food  and  ^aduess;**  and,  in  a  creation. 

wonderful  diversity  of  modes,  distributing  en-  I^  therefeve,  we  would  not  rob  the  Divinity 
joyment  among  perdpient  beings.  It  is  of  the  most  distinguishing  attribute  of  his  na- 
eeiebrated  in  the  highest  strains  by  the  in-  ture,  we  must  admit  that  wherever  creation 
spired  writen  as  one  of  the  most  glorious  extends,  his  goodness  and  beneficence  are 
mid  distinguishing  characteristics  of  Jehovah,  displayed,  and,  consequently,  that  intelligent 
''The  Loi^  is  good  to  all;  his  tender  mercies  beings  of  various  ordera  must  exist  throughout 
are  over  all  his  works."  «  He  is  merdfiEd,  and  all  its  amplitudes.  Wherever  power  and  wi»- 
gracious,and  abundant  in  goodness."  « His  dom  are  displayed,  it  ought  to  be  considered 
boonty  is  great  above  the  heavens,"  and  <'he  as  a  necessary  consequence  that  there  also 
exercises  Joving  kindnees  throughout  the  goodness  is  exercised,  as  the  one  is  subsidiary 
earth."  <•  6  give  thanks  to  the  Loid,  fear  he  is  to  the  other,  and  stands  related  as  means  to 
good,  fer  his  meroy  endureth  for  ever."  an  end,  or  as  cause  to  effect  It  would  be  a 
But  however  great  and  inexhaustible  the  most  glaring  piece  of  inconsistency  to  suppose 
•oorce  of  happiness  in  the  Divine  mind,  the  that  the  Divine  benevolence  is  confined  to  one 
exercise  of  goodness  neeeeaarily  euppoeee  the  or  two  vrorlds  or  ordere  of  beings,  when  mil* 
exiwUnee  of  eeneiHve  or  rational  beinga,  to-  lions  of  expansive  systems  diversify  the  fields 
wards  whom  benevolenoe  may  be  dis^yed.  of  inunensity ;  more  especially  when  we  coqp 
Where  no  such  beings  are  to  be  fennd,  this  sider  that  the  goodness  of  the  Deity  is  of  so 
attribute  cannot  be  exercised  or  traced  in  its  eonununieative  a  nature  that  all  the  interval 
operation.  Mountains  and  plains,  rocks  of  between  a  polypus  and  a  man  is  filled  with 
Butrble  and  diamonds,  or  valleys  adorned  with  thousands  of  species  of  animated  beings,  of 
all  manner  of  precious  stones,  however  rich  eveiy  conceivable  form,  and  structure,  and 
and  splendid,  cannot  feel  the  efibcts  of  Divine  capacity,  in  order  that  happiness  of  eveiy  de- 
beneficence.  I(  therefore,  the  numerous  gree  may  be  diflused  among  every  poesible 
globes  throughout  the  universe  were  destitute  order  of  sentient  existence.    £veiy  element 
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of  natme,  ereij  deputiMnt  of  our  tetiMlrial  ness  and  aiyaleiy  woidd  1»  tfavown  owr  iD 
■yttem,  forms  an  appropriate  abode  for  living  tbe  petfixsliona  and  porpoaes  of  the  Divinity, 
being!.  The  air,  the  waters,  and  the  earth  oeation  would  appear  a  vast,  myateriona^  and 
teem  with  animated  existence  of  evwj  siae  inexplicable  sjystem;  and  no  hope  would  tnmt 
«nd  form,  and  in  such  vast  multitades  as  to  be  entertained  of  tracing  the  designs  for  wfaieh 
exceed  all  human  calculation ;  and  ifthe  dia*  ii  waa  brought  into  exklence. 
plays  of  Divine  goodness  be  thus  exuberant  IL  Another  general  argument  for  the  phi* 
in  our  sublunaiy  woiid,  it  would  be  absurd  in  raKt^  of  worlds,  and  for  an  extensive  popuk^ 
the  hig^iest  degree  to  suppose  for  a  moment  tion  of  the  nmverse,  may  be  founded  on  the 
that  the  millions  of  vast  ^obes,  which  roll  in  following  proposition,— &iai  wherever  any 
the  distant  regions  of , creation  are  devoid  of  mu  fttftetum  of  Deity  u  exerted,  there  abo 
faihabttants,  ainoe  the  communication  of  happi-  ail  his  aUribtUee  wrtia  operation,  and  nmat 
ness  appears  to  be  one  great  end  of  all  tiie  be  displayed,  in  a  greater  or  less  degree,  to 
operations  of  infinite  wisdom  and  omnipotence,  certain  oidereof  inteUigenoaak  Thisisa  moat 
Thus  it  appesn  that  the  doctrine  of  a  important  consideration,  which  ought  to  be 
plurality  of  worlds  is  not  only  aceoidant  with  taken  into  aoooont  in  all  our  views  of  fbm 
evezy  rational  view  we  ought  to  entertam  of  Divine  chaiactar,  and  in  all  our  investigatioQe 
the  eternity  and  immensity,  the  wisdom  and  of  the  Divine  administration— hi  oonaidenitioii 
goodness,  of  the  Divine  Being,  but  that  the  which  istoofiequently  overiooked  in  the  views 
opposite  opmion  would  be  repugnant  to  evisry  and  reasonings  both  of  philosophen  and  thee* 
consistent  and  acriptuial  view  we  can  take  logiana. 

of  the  character  of  the  Sapnme,  and  would  The  Divine  Being  is  om  ondivided  cs> 
obscure  the  gloiy  of  every  divine  peifootkm.  senoe ;  he  ia  not  comfMonded  of  oeparable 
This  view,  therefore,  of  the  universe,  oonai«  porta  or  qualities,  iiwlatfld  firom  each  ether, 
dered  as  replenished  with  innumerabie  intet*  We  ought  not,  therefore,  to  conceive  of  hie 
Ugenoea,  is  calculated  to  exhibit  a  more  gkh  attribatea  aa  so  many  independent  poweis  or 
ritnu  and  magiUfieeni  idea  of  the  ehanSur  properties,  any  one  of  vriuch  may  be  exerted 
and  operations  (f  the  Deity  mask  io  mxpfooo  without  the  ocncnnence  or  «w>perBtion  of  ^le 
his  bwnevolent  regards  confined  to  the  i^obe  other.  From  the  limited  views  we  too  fre* 
on  which  we  dwdl.  Instead  of  having  only  qnentiy  take  of  the  Divinii^,  and  fiom  die  inn 
one  compaiativebf  email  world  and  race  oif  perfoetion  of  our  preaent  focultaes,  we  are  apt 
beings  under  his  sway,  we  here  contenqilate  to  foil  into  this  rautake ;  but  anoe  all  the  per- 
him  as  the  supreme  ruler  of  ten  thousand  timea  foctiona  vre  attiibnte  to  the  Eternal  Mind  are 
ten  thousanda  of  mighty  worlds,  and  ebndnct-  attributes  of  eoe ,  indivisible  and  uncom- 
ing  them  all,  widi  unendng  akill,  in  their  vast  pounded  Beings  we  ought  never  to  imagine 
career.  We  behold  him  exercising  his  moral  that  oocoer  in  any  inatance  operetea  without 
administration  over  a  vast  universe  ofminds^  goomesSf  or  wisdom  without  reetUude,  or 
more  numerous  than  the  foculties  of  mon  or  mat  it  can  ever  happen  that  any  one  of  thoae 
of  angelic  beinga  are  adequate  to  oompute,  periactions  can  be  displayed  vrithont  the  hai^ 
supporting  and  directing  all  the  mmaaan^  moniousoperatiaaof  the  whole.  In  whatever 
powere  of  thought,  wisdom,  intelligence,  a^  regiona  of  the  universe,  therefore,  God  ia 
foctioD,  and  moral  action,  throughout  every  aeen  to  operate  by  his  power,  we  may  rest 
part  of  his  eternal  empiie,  dii^ying  the  assured  that  there  also  he  dispbys  himself  in 
depths  of  his  wisdom  mid  inteUi^^nee,  the  the  plenitude  of  all  his  other  perfections ; 
rectitude  of  lus  character,  and  the  grandeur  that  intelligence,  vrisdom,  benevolenGe,  verar 
of  his  omnipotence  to  conntleas  orden  of  in-  city,  and  rectitude  follow  in  the  train  of  om- 
teUectual  existence,  presenting  before  them  nipotence,  displaying  in  undivided  lustre  and 
nroqiecta  of  magnificence  and  grandeur  bound-  harmony  the  gloriea  of  his  character.  ^  It  ia 
Icaa  aa  immensity,  diatributing  among  them  Goo,  invested  with  all  hia  eternal  and  inunn- 
all  the  riches  of  bis  beneficence,  and  inspiring  table,  his  natural  and  moral  attributes,  and 
them  with  the  hope  that  the  grandeur  of  lus  not  any  single  perfection,  that  acta,  arranges^ 
kingdom  and  the  glory  of  his  perfoctiona  will  and  governs  throughout  the  whole  amplitude 
continue  to  be  diaplayed  with  increasing  of  creation;  and  aa  auch,  his  moral  grandeur^ 
splendour  throughout  all  the  periods  of  an  as  well  aa  the  physical  efiect  of  bis  power, 
endless  duration.  Such  a  Being  is  calculated  must  be  displayed  in  eveiy  department  of  the 
to  draw  forth  the  highest  degree  of  love  and  material  universe.  From  the  influence  of 
admiration  ftom  all  Us  intelligent  offiipring,  to  habit,  and  in  consequence  of  the  limited  focul* 
injpire  them  with  glowing  ardour  in  his  ser-  ties  of  our  nature,  vre  are  accustomed  to  aay^ 
vice,  and  to  excite  them  to  incessant  adonir  that  in  one  object  ^loirer  is  displayed,  and  ia 
tion ;  whereas,  did  the  universe  consist  merely  another  that  wisdom  is  manifoated ;  becaoae, 
of  a  boimdless  mass  of  matter  without  anima-  that  in  the  one  the  attribute  of  power  i^ipeare 
tkm,  thought,  or  intelligence,  a  veil  of  dark-  to  us  most  prominent,  and  in  the  other, 
<646) 
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•dn  if  movB  ^nkmgly  sppttmiL    A  lofty  tmutuMf  Mich  bwagi  mmt  mooMBify  In 

taage  of  monntaniiy  naring  their  mmiiutB  eonoeived  to  ezut ;  othtrwue,  wo  in  efiect 

abote  the  eloudi^  and  etietiohing  along  Ibr  deatroy  the  nmpUeiiif  of  the  Divine  natue, 

■svenl  hundreds  of  mtlea,  aliikes  the  mind  we  dmde  the  DiTine  oMonco  into  ao  maaj 

with  an  idea  of  power  In  Hfan  who  formed  independent  attribntea,  and  viitaaUy  declaie 

them;  bat  the  fim  meohaniam,  aoeomphahing  that  in  the  woik  of  ereation  the  Deily  doea 
cartaninaefiiliNirponghi  the  body  of  an  emmet  fwi  act  in  the  ftiUexenaaeof  his  imUviaible 

eragnat^orthedelicateoonatnictionoftheeye  end  elanial  periectiona. 

.  of  a  dnigon4ly,  aneata  our  attention  more  par-  The  above  eouidentiona,  if  dnly  weighed 

ticaktfly  as  an  evidenoe  of  wudom,  although  and  undentood^  q>pear  to  me  to  embody  an 

in  each  of  these  eaiea  both  power  and  wiadom  argument  for  the  doctrine  of  an  indefinite 

aie  diiplsyed*    In  no  act  or  operation  what-  plurality  of  woilda  ^i^iich  may  be  considend 

mwwr  of  the  Divine  Being  can  it  be  said,  that  •  as  amounting  to  a  moral  demonstration, 

in  that  act  he  la  oii/y  wise,  or  only  po^i^Hul,  IIL  There  is  an  ah&urdUy  invoked  in  ike 

or  only  benevolsBt;  for  in  every  openHkm,  emUrary  mappoeitiimi—mmbXy^  that  the  dia> 

and  in  every  part  of  his  procedure,  he  acts  in  tant  regions  of  cveatioaare  devoid  of  inhabit- 

the  pknihtde  of  all  his  essential  attributes,  ants^ 

although  the  full  display  of  all  his  perfections  !•  There   are    two  modes  of  reasoning 

nsj  nol^  in  evefy  instanee,  be  open  to  our  which  have  been  employed  to  prove  the  truth 

■upedion.  of  a  propoailion :  the  dlred  method,  by  bring- 

H  then,  the  positions  now  stated  be  admit-  ing  forward  aigumenta,  or  following  out  a 

ted,  ^and  I  see  not  how  they  can  be  called  in  train  of  reasoning  bearing  ezpreesly  on  the 

question,)  it  -  necessarily  followa  that  all  ^e  position  to  be  supported ;  or  the  in&tet  me- 

vttrt  globes  dispersed  throughout  the  universe  thod,  by  showing  die  absurdity  of  maintaining 

mn  either  inhabited  or  contribute,  as  our  sun  the  oppoote  position*    Mathematicians  term 

does,  to  the  comfort  and  enjoyment  of  perd-  this  latter  species  of  reasoning  the  redudio 

pient  existence; -for  if  wisdom  and  goodness  oif  a&svftlum,  and  aometimea  employ  it  in- 

vniformly  and  of  necessity  accompany  tiie  stead  of  the  direct  method,  by  showing  that 

agen^  of  power,  and  if  these  attributes  can  the  contrary  of  the  position  laid  down  is  im- 

be  exercised  only  in  relation  to  sentient  or  possible,  or  involves  an  absurdity ;  and  this 

intefligent  beings,  such  beings  must  exist  methodVif  proctf  is  cotusdersd  as  valid,  and  as 

wherever  such  periedions  are  exercised.    To  strictly  demonstrative  as  the  otiier ;  for  the 

suppose  the  contrary  would  involve  a  palpable  oppo^  of  truth  must  be  folsehood.     I^ 

aboordily,  and  present  a  distorted  and  incon-  therefore,  any  proposition,  whether  mathe- 

sistent  view  of  the  adord>le   character  of  matical  or  moral,  can  be  shown  to  involve  an 

Jehovah.  absurdity,  or  to  be  incondstent  with  a  well* 

In  our  survey  of  the  sidereal  heavens,  and  known  and  acknowledged  truth,  or  directly 

-the  'remoter  provinces  qf  the  Divine  empire,  contrary  to  it,  we  may  safoly  conclude  that 

we  behold  little  more  than  an  overwhelming  such  a  proportion  must  hefabe, 

display  of  almighty  power.    Our  remoteness  To  feel  the  force  of  such  an  argument  in 

fieno  those  magnificent  scenes  prevents  us  the  present  case,  let  us  suppose  for  a  moment 

from  tn^ng  the  minute  contrivances  of  Di-  that  the  planetary  and  stellar  orbs  are  desti- 

vine  Wisdom  in  relation  to  any  particular  sys-  tute  of  inhabitants.    What  would  be  the  con- 

tem,  or  the  displays  of  Divine  Beneficence  sequences  1     All  those  vast  bodies  must  then 

towards  its  inhabitants.    But  our  ineapactty  be  considered  as  regions  of  eternal  silence, 

in  perceiving  the  effects  of  vrisdom  and  good-  solitude,  and  desolation.  The  sun  illuminates 

ness  forms  no  arguments  agahist  the  actual  the  sm  faces  of  such  huge  gl^'^'^  ^  Jupiter 

exerdte  of  these  perfections.    If  it  be  admit-  and  Saturn,  but  there  are  no  visual  mgans  to 

ted  that  infinite  wisdom  and  benevolence  are  perceive  tiie  lustre  he  throws  around,  no  pep> 

the  necessary   accompaniments  of  almighty  dpient  beings  to  fbel  the  influence  of  his  heat 

power,  we  may  rest  assured  that  those  per-  and  other  benign  agendes.    Time  is  mea- 

"fections  are  in  full  and  constant  exerdse  sured  with  exquisite  precision  by  days,  and 

wherever  creating  power  has  been  exerted,  months,  and  years,  but  all  to  no  purpose ;  for 

although,  fifx>m  our  present  situation  in  the  no  rational  bdngs  enjoy  the  advantage  of  sudi 

universe,  their  operation  be  concealed  from  measures  of  the  lapae  <^  time,  and  the  Ddty—' 

our  view.    In  every  instance  vrhere  Omnipo-  to  whom  **  one  day  is  as  a  thousand  years, 

tencc  has  put  forth  its  energies,  it  may  be  con-  and  a  thousand  yean  as  one  day" — stands  In 

sidered  as  a  stage  or  theatre  on  which  the  no  need  of  such  movements  to  mark  the  p^ 

Divine  wisdom  and  benevolence  may  be  dis-  nods  of  duration.    Day  and  night,  spring  and 

played.    And  as  wisdom  and  goodness  can  summer,  succeed  each  other,  but  they  have 

only  have  a  refisrence  to  perdpient  and  tntel-  no  relation  to  the  wants  or  enjoyments  of 

Hgent  beings,  wherever  those  perfections  are  sendtive  or  intellectual  natures.  The  mehKly 
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•CtfaegfOfMythebfefttiiig  of  floeki,aelo«r-  th«r  mmiite  and  iMiltiftriflas  beiriiigiL  b 
iag  of  herds,  the  hannoiiioitf  aeoenli  of  h»>  our  yriM,  at  it  oow  ■tands,  tlie  axraDgeiiMat 
nan  ▼oioea,  or  the  music  of  angelic  choiiB,  of  mouiitainB  and  ^cs,  the  various  propeitiea 
nsrer  tot  a  moment  distnzfo  the  profinmd  and  of  the  wateiy  element,  and  its  transmutaliaii 
awfiil  silence  which  ftr  ever  prevails;  not  a  into  rapoan,  doods,  and  dew,  the  admiraUe 
angle  munnnr  meets  the  ear,  unless  howling  mechanism  of  the  atmosphere,  the  fertilitj  of 
winds,  amidst  dreaiy  desarts  and  nigged  the  earth,  and  the  beantifiil  cokmring  whidi 
rocks,  should  render  the  scene  still  move  hide-  is  spread  over  the  laee  of  nature, — which  are 
OQS  and  dolefuL  Some  of  those  mighlj  globee  productive  of  so  man j  hsnefidal  eflects,  and 
are  encircled  with  splendid  rings  and  a  reti-  so  evidently  display  the  wisdom  of  Deity, — 
nue  of  moons,  which  adorn  the  canopy  of  the  would  all  appear  as  so  many  means  without 
Ajf  and  present  a  scene  of  gvuideur  &r  more  an  end,  as  contrivances  vrithout  use,  if  tiie 
diversified  and  sublime  than  human  eyes  earth  were  destitute  of  inhabitants.  And  if 
have  yet  beheld,  but  no  intelligent  agents  all  the  other  departments  of  ereation  wsra 
exist  in  those  regions  to  admire  and  enjoy  likewise  devoid  of  animation  and  intelligence^ 
the  wondrous  speetade  and  to  adore  the  great  scucely  a  trMse  would  be  left  thronghoul 
Creator.  In  short,  all  is  one  wide  scene  of  boundless  space  of  the  wisdom  and  hm&vo- 
dreariness,  desolation,  honor,  and  silence,  lenoe  of  the  Eternal  Mind, 
which  would  fill  a  qieotatar  from  this  wodd  2.  In  the  next  pboe,  such  a  poation  as 
with  terror  and  dismay.  that  which  I  am  now  opposing  wmdd  be  in- 

Were  an  inhabitant  of  the  earth  to  be  tran^  consistent  with  that  prindple  of  variety  wfaidi 
ported  to  Jupiter  or  Saturn,  he  might  Iwhold  appears  ao  oonspieuous  tfarong^boot  the  whole 
resplendent  scenes  in  the  canopy  of  the  firm^  range  of  the  Divine  operations,  and  with  tkai 
ment;  but  how  great  would  be  his  dis8|^  pntgrtMnve  txpannon  of  inieUeeiwil  mew8 
pointment  to  find  nothing  but  boundless  do-  which  appears  necessary  to  the  perpetod  en- 
sarts  and  desolate  wastes,  without  one  eentient  joyment  of  immoctd  beings, 
being  to  cheer  the  homns  of  the  scene,  and  In  order  to  permanent  enjoyment  it  is  ne- 
not  a  rationd  intelligence  to  commuubale  a  cessaiy,  from  the  very  constitution  of  the 
single  sentiment  or  to  join  him  in  the  coo-  mind,  that  one  scene  of  happiness  should 
templation  of  the  objects  above  and  around  succeed  anotherj  that  the  soul  dumld  look 
him;  and  were  he  to  range  throughout  an  forward  to  the  fiituxe,  to  eomething  new  or 
indefinite  lapse  of  ages  from  one  globe  to  more  grand  and  expandve  that  it  has  yet  b^ 
another,  and  from  one  coiner  of  the  universe  held  or  enjoyed.  It  can  never  reet  in  pre* 
to  another,  and  find  the  same  gloomy  sdi-  sent  objects  and  attainments^  but  is  dways  on 
tudes  and  desolatiotts,  he  could  find  no  stim-  the  wing  for  something  higher  and  more  ex- 
ulus  to  exdte  him  to  admiration  or  rapture,  quirite  than  it  has  yet  grasped  or  enjoyed, 
or  to  elevate  his  soul  in  adoration  <k  the  What  is  the  reaaon,  in  most  cases,  why  tm- 
Creator.  £ven  the  most  respleident  scenes,  jpfuofifnen/ produces  so  dolefril  an  eflfbct  upon 
adorned  with  all  the  riches  and  beauties  which  um  mind,  but  because  its  views  aid  its  actions 
the  most  livdy  imagination  can  depict, —  are  om^f^niMl  to  a  narrow  circle  t  And  if  in 
mountains  of  diamonds  and  plains  diversified  such  a  situation  newqapers,  books,  paper, 
with  all  the  beauties  of  the  vegetable  crea-  pens  and  ink,  be  withheld,  so  as  still  further 
tion,— <«ou]d  impart  no  red  pleasure  vdiile  to  drcumscribe  the  mental  view,  its  want  of 
unenlivened  with  the  prindple  of  animation  enjoyment  and  its  nusery  are  still  more  ii^ 
and  the  energies  of  mind*  What  a  gkMNny  creased.  Why  would  a  literaiy  man  fed 
and  hoiiible  picture  would  such  a  scene  pre-  unhappineos  had  he  no  access  to  books,  jour* 
sent  of  tiie  frame  of  universd  nature,  and  nals,  aind  the  periodicals  of  the  day,  nor  any 
what  a  veil  of  darkness  and  mystery  would  it  other  means  of  infiirmation  respecting  peasins 
throw  over  the  perfections  of  the  Etemd !  events^  but  because  he  wodd  thus  be  confined 
for  it  is  the  scenes  connected  with  life,  animap  to  his  present  range  of  view,  and  prevented 
tion,  mentd  activity,  and  moid  sentiment,  from  enlarging  it  1  Aid  why  diould  the  man 
glowing  affection,  sodd  intercourse,  and  the  who  devours  Uie  periodicd  joumd  to-day  fed 
mutud  sympathies  of  intelleetud  beings,  that  as  craving  deairee  to-morrow  to  peruse  similar 
can  done  inspire  the  eod  with  rapturous  records  of  intelligence,  to  mark  the  progreas 
omotioiis,  throw  a  chann  over  any  part  of  of  pasamg  events,  but  frmn  the  same  vehement 
creatbn,  aid  exhibit  the  Almighty  Creator  as  desire  to  expand  his  present  intelleetud 
amiable  and  adorable.  It  is  ddefly  from  the  views  ?  Were  such  dedres  to  remain  ungra- 
rdation  in  which  the  materid  world  stands  tified,  and  the  prospect  of  ftirther  informatioii 
to  sendtive  and  intelleetud  existence  that  its  entirely  shut  up,  a  certain  degree  of  nusery 
beauty  aid  order  are  recogniaed  and  admired  would  necessarily  be  felt  by  every  ratioiud 
by  contemplative  minds,  and  that  the  wisdom  mind.  In  another  worid,  something  similar 
aiid  beneficence  of  the  Deity  are  traced  in  all   would  happen  in  the  case  of  all  inteile^uai 
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lNag%  w<tM  no  iww  •oeoM  and  piinpecti  in  the  pntent  itate.    Bach  demrei  after  pre- 

•fer  unfolded  lo  "nem*  gneuTe  improvement  in  knowledge  and  hap» 

Divinee  have  genenllj  admitted  tfiat  the  pine«  are  implanted  by  the  Creator,  and  form 
•laniai  world,  in  the  caie  of  the  rigfateoa%  an  eiwentiel  part  of  die  conetitDtion  of  the 
wfll  be  a  etate  of  perpetoal  and  unintenrnpled  human  soul,  and  therefolfe  can  never  be  eradS- 
ei^ment.  Such  ei^ojment,  however,  ooold  cated  ao  long  as  H  is  eiutained  in  existence. 
iMver  be  lealiaed,  nnlea  new  scenes  Mid  oIh  But  it  is  evident,  ftvm  what  has  been  already 
jects,  worthy  of  the  admiratum  of  exalted  in-  stated,  that  such  desires  could  never  be  grati- 
leUigenoes,  were  progressively  displayed.  But  fied,  and  that  its  expectations  of  higher  de« 
the  contemplation  of  rude  masses  oi  matter,  grees  of  infteUeetnal  expansion  and  enjoyment 
however  vast  in  point  of  sim  and  extent,  and  would  be  frostnted,  were  the  scene  of  Omni* 
however  magnificent  in  point  of  splendour,  potenoe  nothing  mora  than  an  indefinite  ex- 
were  they  entirely  unconnected  with  mind  tension  of  matter  without  life  or  intelligence; 
and  moral  action,  would  praduoe  no  high  d»>  £»  in  such  a  case  there  would  be  little  scope 
gree  of  eiyoyment  to  beings  possessed  of  fiir  the  eserdse  and  expansion  of  its  powers 
capacious  powere  of  intellect;  lor  in  such  ob-  throughout  an  immortal  existence. 
jeds  they  could  trace  no  evidences  of  skill  or  8.  The  supposition  that  matter  throughout 
design,  nor  would  they  perceive  any  ovei^  the  univene  is  not  connected  witii  mind 
flowmga  of  Divine  goodness  to  inspire  them  would  present  a  distorted  view  of  the  chanuv 
with  gretitude  and  praise.  We  are  wanranted  ter  of  the  Almighty^  and  throw  a  veil  over 
fiom  Bevelatian  to  expect  that  in  the  fiiture  the  most  glorious  perfections  of  his  nature, 
world  the  knowk(b;e  of  good  men  will  be  in-  It  would  virtually  deprive  the  Creator  of  the 
definitdy  iocnaae^  in  respect  to  their  more  attribute  of  wisdom  f  since  no  display  of  it 
eidarged  conceptions  of  the  Divine  Being,  and  would  be  perceived  in  the  most  magnificent 
of  his  works  and  ways;  that,  among  other  works  of  his  hands.  It  would,  in  effect,  rob 
■Dbjects,  they  shall  become  more  acquainted  him  of  his  goodness  ;  since,  througfaoat  the 
witn  the  distant  regians  of  creation,  the  desti-  mightiest  and  most  extensiTe  portion  of  his 
nation  of  those  great  giobea  which  we  now  works,  no  enjoyment  is  communicated  to 
behold  St  an  impassahle  distance,  the  history  beings  endowed  with  eitiier  sensitive  or  r»- 
of  their  inhabitants^  the  various  stages  of  im-  tional  natures,  which  are  alone  capable  of 
provement  through  v^ich  ther  have  passed,  being  recipients  of  his  bounty;  conseqnentiy, 
tlM  most  remarkable  events  whidi  have  hajN  no  tribute  of  gratitude  and  thanksgiving 
pened  among  them  since  then  creation,  the  would  be  ofiered,  and  no  praises  or  adorations 
relations  winch  the  di&ient  worlds  bear  to  would  ascend  to  the  throne  of  the  **  King 
each  other,  the  Tarious  orden  of  intellectual  eternal,  immortal,  and  invisible,"  from  the 
beings  and  their  distinctive  characteristics  greatest  portion  of  his  boundless  dominions, 
and' endowments,  with  many  other  particulan  It  would  prevent  us  from  beholding  any  ex- 
which  would  ffficd  an  ample  field  of  iuTesti-  tensive  dkplay  of  the  rteHiude  of  his  charao" 
gation  and  contemplation  which  could  scarcely  ter  and  the  equity  of  his  government  in  the 
ever  be  exhausted,  and  asource  of  progreanve  moral  administration  of  the  universe.  Now, 
and  permanent  delight  But  all  sudi  proa-  wisdom,  goodness,  and  rectitude,  can  only  be 
peots  of  knowledge  and  enjoyment  would  be  exereised  in  reference  to  intelligent  natures, 
finr  ever  shut  out,  were  the  universe  a  coUeo-  and  cannot  possibly  be  displaycMd  where  such 
tion  of  mere  matter  unconnected  with  mind  beings  have  no  existence, 
or  intelligence,  and  the  distant  view  of  an  The  denial  therefore  of  the  position,  tiial 
immortal  existenoe  would  present  little  else  the  great  universe  is  peopled  witii  mhabitantfl, 
than  a  scene  of  monotony  or  a  boundless  would  lead  us  to  contemplate  a  Being  whose 
blank.  power  has  brought  into  exirtsnce  a  magnift* 

In  the  future  world,  although  the  drcnm-  cent  assemblage  of  means  without  an  end ; 

stances  in  which  the  mind  will  exist  will  be  who  has  prepared  glorious  habitations  fitted 

different  from  its  present  local  associations,  for  the  enjoyment  of  rational  natures,  but  has 

jet  its  faculties,  desbes»  and  afiections,  vrill  never  peopled  them;  who  is  the  alone  source 

not  be  esMn/id/y  changed.    It  will  continue  of  happiness^  and  yet  refuses  to  communicate 

the  same  identical  being,  only  transported  to  of  his  goodneas  where  there  is  full  scope  for 

another  region,  and  connected  with  other  db-  its  exerciw ;  and  who  is  the  Supreme  Law« 

jeets  and  associations.    It  will  have  the  same  giver  and  the  spring  cf  moral  order,  and  yet 

or  similar  aspirations  after  happiness,  the  same  afTwds  no  display  of  his  moral  attrilmtes 

desires  after  new  dgects  and  discoveries,  and  throughout  the  immensitj  of  his  works:  far 

the  expansion  of  4ts  intellectual  views,  and  this  eaith,  and  all  the  brings  tiist  have  ever 

tlM  aame  delight  in  behokling  one  scene  of  been  connected  witii  it,  are  but  as  a  drop  to 

creating    grandeur  after  anotiier  unfolding  the  ocean  compared  with  the  immensity  of 

itealf  to  view,  as  it  feels,  in  a  certain  degree,  tiie  material  universe.    Can  it  thersfero  be  • 

8S  SI  otm 
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tfieatn  of  luffiaent  ezpftiwon  for  the  displaj  port  of  tliia  doetrinei    Tbeae  lyunento  aal 

of  the  ehanictor  and  attribntos  of  that  being  ooniiderattoDa,  when  Tiewed  in  aU  their  bea^ 

^rbo  ham  eiiated  fimn  eteniily  peat,  and  will  inga,  and  in  eonneiion  with  the  wiadom  and 

axiit  to  eternity  to  eome,  and  whoaa  piwiaanni  goodneet  of  the  Divine  Being,  might  be  eai^ 

ftUa  the  amplitttdeaof  boundleai  ipaoel  ndeBsd,  without  any  iiirther  diaeoniona^  aa 

If^  then,  aneh  abaurd  conaaqnenoea  neeea-  quite  auffident  to  aubatantiate  the  poaitioB. 

aarily  follow  firom  "**««**^""fg  the  pootion,  that  the  planeta  and  aalellitea  of  our  ayaten^ 

that  there  ia  no  phuality  of  werida*  tiatprnp'  aa  well  aa  other  departmenta  of  the  nnivena, 

Hon  earmotpombfy  be  true.    It  undenniBea  an  the  abodea  -of  aanntiiw  and  inteUigettt 

tmtha  of  the  fint  importanee,  whidi  lie  at  the  beinga. 

fonndation  of  all  amaatent  newa  of  the  ehi^       In  the  pnoeding  pagea  I  have  oflared  a 

meter  of  the  Deity,  and  which  are  aoknow-  fow  additional  eanaklerationa  bearing  on  the 

lodged  to  be  auch  by  all  rational  tiieiala  and  eame  point,  whidi  I  truat  will  tend  to  coito> 

Chriatian  divinea^    And,  ainee  what  ia  di-  borate  the  aigumenta  and  reaaoning  fonnerly 

reetly  oppoaed  to  truth  nmat  be  «rrar,  and  adilnned.    I  haive  ahown  that  Ae  doctrine  of 

9iee  vena*  it  foUowa  that  the  doctrine  we  are  «  phirality  of  worida  ia  man  worthy  of  the 

auppoiting  muat  be  oonaidend  aa  anaoeplible  perfectiona  of  the  infinite  Creator,  and  givea 

of  moral  demonetration ;  for  it  may  be  laid  ua  a  man  magnificent  idea  of  hia  chanctar 

down  aa  an  axiom,  that  it  ia  fawntiil  to  the  and  woriu,  than  to  auppon  hia  benevolent 

rharaeter  of  Deity  that  he  act  cenaatently  in  regarda  confined  to  our  oomparalively  dimini^ 

all  parte  of  hia  dominiona,  that  ha  diaplay  in  tive  vratld ;  that  it  ia  mon  accordant  vrith  the 

•very  inatanceotfJUijper/^eliont  in  harmony,  •P^^ntl^  and  dierm^  of  tte  Divine  Being,  and 

and  that  vrheraver  hia  omnipolenpe  haa  been  vnth  hia  toisdom  and  benevolence  than  the 

exerted,  then  Kkevriw  he  muat  diaplay  hia  oppoaite  poeition ;  that  wherever  any  one 

vriadom,  benevolence,  and  rectitude.    WhaiU  perfection  of  Deity  ia  exerted,  tiien  alao  ali 

ever  opinion  therefondinctlytenda  to undefw  hia  attributea  an  in  operation;  and  oooo^ 

nine  or  oppon  auch  viewa  of  the  Divine  qnently,  vriierever  Omnipolence  ia  aeen  tn 

character  and  perfeotiana  nmat  be  aliaohitely  operate,  then  Kkevriae,  vriadom,  benevolence, 

untenable,  and  the  oppoaite  opinion  muat  be  nctitnde,  and  every  other  Divine  petfoctioo, 

ndiaputably  true.  muat  be  dtaph^ed,  and  can  only  be  diaplayed 

In  my  vvork  on  ** Ceieatial  Scenery^  I  ei^  in  refonnoe  to  intelligent  beinga;  that  then 

tared  on  the  conaideration  of  aeniil  argUf  ie  an  abturtUh/  mvohed  in  the  contiaiy 

nents  vHiich  tend  to  prove  the  doctrine  of  a  aupporilion ;   tliat    thia   aoppaaition    vrould 

plurmlity  of  worida,  and  that  the  planeta  of  npreaent  the  univem  aa  an  immenn  detait, 

die  aolar  aystem  in  particular  an  the  abodea  unworthy  of  the  contemplalion  of  intelligent 

of  intelletiual  beinga.     Thia  poeition  ma  minda ;  that  it  vrould  prevent  the  prognnive 

Oluatrated  at  aome  length  fimn  the  following  ezpanalon  of  intellectnal  viewa  in  a  Aitun 

oonriderationa :  that  then  an  bodiea  in  the  atMte,  and  prennt  a  dialorted  new  of  the 

planetary  ayatem  of  auch  nutgnitudee  aa  to  characteT  and   attributea  .of  the  Afanigfaty 

aflbrd  ample  acope  for  myriadaof  inhabitanta;  Onator.   All  then  aigumenta  and  conridera- 

ttiat  tiien  ia  a  general  rimUarUy  among  tionB,  when  Tiewed  in  a  proper  light,  tend  to 

all  the  bodiea  of  the  ayrtem,  which  afibrda  a  yield  a  mutnal  aupport  to  each  other,  they 

preaumptive  evidence  ihet  they  an  intended  hang  together  in  perfect  harmony,  and  they 

to  aubaerve  the  eame  ultimate  deaigna ;  that,  an  hi  full  conriatency  with  the  moat  amiable 

eonnected  with  the  planeta,  then  an  certain  and  anUime  conceptiona  we  can  feiro  of  the 

epeeial  arrangementa  vrhieh  indicate   their  Divinity;  and  therefon  ought  to  cany  irreaiat- 

adaptation  to  the  enjoyment  of  nnaittve  and  ibie  conviction  to  the  mind  of  every  unbiaaeed 

intellectual  beinga ;  that  the  aoenery  of  the  and  intelligent  inquirer.    To  my  own  mind, 

heavena,  a»  viewed  from  the  eurfacee  of  the  they  emount  to  a  moral  demonHration ;  ao 

larger  pbmete  and  their  saiemte$,  forma  a  that  I  am  aa  folly  convinced  of  the  troth  of 

preaumptive  proof  of  the  eame  poeition ;  and  the  poeition  vn  have  been  maintaining,  aa  if  ^ 

that  the  feet  Ma^eeerv/Mtr/o^nalifremotfr  Ivnn  tranaported  to  the  regiona  of  diatant 

Uforld  i$  destined  to  the  euppori  of  animated  vrorida,  and  permitted  to  mingle  in  aanciatian 

r„«     ^^  afibrda  a  powerfiil  argument  in  aup-  with  th($ir  inhabitanta. 
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CHAPTER  XVn. 

Jt  Plurality  of  Worida  proved  from  Divine  Revelation, 

It  k  aoniewhat  difikult  to  penroade  the   habitaUe  worida  beiidea  our  own,  or  that 
pealer  part  of  mankind  that  then  an  any  rational  beinga,  aomewhat  analogoua  to  maB» 

(6«» 
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my  inhabit  the  planets  of  our  own  or  of  pooition.  In  a  lew  inatanoM^  is  tfia  ol^eet  of 

otfaier  ayatenUk     Even  the  greater  part  of  thia chapter;  and  as  the  paengea of  Scnptum 

Christians,  and  some  who  are  poaseased  of  a  in  which  this  sentunent  is  embodied    are 

eooddeiBble    degree    of    intelUgenoe,    can  more  numerous  than  is  genevaUyapprehended» 

scaroely  be  persoaded  that  there  are  more  I  shall  select  only  a  lew  of  them  as  the  8iu> 

worlds  than  one,  or  that  the  Divine  gorem-  ject  of  comment  and  illnstration. 

ment  extends  beyond  the  Ohriatian  church  The  first  ^asaage  on  which  I  shall  ofier  a 

and  the  nationa  of  tte  earth ;  and  they  aU  few  remarks  is  Pindm  Tiii.  3,  4,  *<  When  I 

tempt  to  vindicate  their  opinion  by  asserting,  consider  thy  heavens,  Uie  work  of  thy  fingers^ 

that  the  Scriptorea  never  make  the  least  al-  the  moon  uid  the  stars,  which  thoa  hast  oiw 

hision  to  any  world  except  that  in  which  we  dained;  what  is  man,  that  thoa  art  mindftd 

dweU.     Although  this  wen  in  reality  the  of  himi  or  the  aon  of  man,  that  thou  visitest 

case,  it  would  jonn  no  argument  against  the  him  I" 

doctrine  of  a  plurafily  of  worlds;  fiir  the  rev^  When  composing  this  hymn  of  praise  to 
laticms  contained  in  the  Scriptures  are  chiefly  God,  the  Psalmist  evidently  appears  to  have 
of  a  moral  nature^  their  great  object  being  to  been  contemplating,  widi  inteUigenoe  and 
oounteract  the  depravity^ man, and  to  afford  pbus  emotion,  the  glories  of  the  nocturnal 
information  respecting  the  plana,  and  perfeo-  sky — the  moon  walking  in  brightness  along 
tions,  and  moral  government  of  die  Divine  the  canopy  of  heaven,  and  the  stars  and 
Being,  which  the  unassisted  light  of  nature  planets  dilRising  their  lustre  from  more  die- 
was  unable  to  expbre.  They  were  not  ii^  tant  regions.  Viewing  those  resplendent 
tended  to  teach  us  the  principles  of  physical  ort)s,his  thoughts  seem  to  havoi  taken  a  flight 
adenoe,  or  the  particular  knowledge  of  any  into  the  resions  of  immensity,  and  by  the 
other  subject  which  the  human  faculties  were  guidance  oihis  rational  powers,  and  aided  by 
of  themselves  adequate  to  acquire ;  but  to  di-  the  spirit  of  inspiration,  he  takes  an  expan* 
tect  us,  in  all  our  surveys  of  the  works  of  nve  view.of  the  multitude,  the  magnitude, 
God,  to  look  upward  to  him  as  the  Supreme  and  the  grandeur  of  those  magnificent  orbs 
Agent,  to  trace  his  attributes  in  all  hisopera-  which  roll  in  the  distant  tracks  of  creation, 
tions,  and  to  ofier  him  a  tribute  of  grateful  Overwhelmed  with  his  views  of  the  immensity 
adoration.  The  Scriptures,  therefore,  would  of  the  universe,  and  of  the  perfections  and 
be  fully  sufficient  to  answer  all  the  purposes  grandeur  of  its  Creator,  he  breaks  out  into 
of  a  revelation  to  man,  although  they  made  this  striking  exclamation,  <'  Lord  I  what  is 
no  allusion  to  other  worids,  or  to  other  in-  fnon,  that  tiiou  art  mindful  of  him  I  or  the 
teUigenoes  within  the  range  of  the  Divine  son  of  man,  that  thou  vintest  him !"  Survey- 
government,  ingwith  his  intellectual  eye  the  boundlcM 
Since  the  system  of  xuiture,  the  system  of  extent  of  God's  universal  empire,  he  shrinks, 
levelation,  and  the  rational  foculties  of  man,  as  it  were,  into  nothing,  and  seems  almost 
had  their  origin  firom  the  same  Almighty  Be-  afiraid  lest  he  diould  be  forgotten  or  ove^ 
mg,  we  shcmld  naturally  expect  that  they  looked  amidst  the  immensity  of  beings  ovei 
ahould  perfectiy  harmonize  in  their  grand  vdiich  the  Divine  government  extends.  Now 
lineaments,  and  in  the  truths  they  are  cat  there  could  be  no  emphasis  or  propriety  io 
cnlated  respectively  to  unfold;  or,  at  least,  this  exclamation,  if  the  inhabitants  of  this 
that  there  ahould  be  no  glaring  contradiction  globe  were  the  only  rational  beings  that 
between  the  intimations  given  by  the  one  and  peopled  the  material  universe ;  for,  if  man  is 
by  the  other.  If  the  investigations  of  reason  in  the  principal  inhabitant  of  creation,  it  could 
regard  to  the  material  universe  necessarily  be  no  matter  of  wonder  and  astonishment 
lead  to  the  conclusion  that  numerous  worlds  that  God  should  be  «  mindful  of  him,''  and 
•xirt  throughout  immensity,  and  if  the  Scrip-  exercise  towards  him  a  special  regard  and 
tares  contain  a  communication  from  Grod,  we  superintending  care.  Such  a  minute  attention 
ahould  never  expect  to  find  in  that  revelation  and  affectionate  regard  is  nothing  more  than 
Iny  proposition  asserting  that  there  is  only  what  we  should  have  naturally  expected. 
Mie  world  and  one  race  of  intelligent  beings  But,  if  the  immensity  of  space  be  diversified 
in  the  universe,  and  it  is  needless  to  say  tlut  with  ten  thousand  times  ten  thousand  worlds, 
no  such  proposition  is  to  be  found  in  the  replenished  with  rational  inhabitanta,  aa 
Bible.  On  the  oontraiy,  though  tiie  Scriptures  science  and  right  reason  demonstnte ;  if  the 
never  directly  or  explidtiy  treat  of  this  sub-  race  of  Adam  appear  no  more  in  proportion 
Ject,  the  doctrine  of  a  phuBlity  of  worids  w  to  tiie  beings  that  people  tiie  amplitudes  ol 
embodied  in  many  pasaaget  of  the  wend  creation  thim  as  a  drop  to  the  ocean,  thei 
writingBf  and  the  language  of  the  inspired  the  Divine  condescension  appears  truly  won 
pemnan  is  in  all  cases  perfecUy  consistent  deriul  and  astonishing,  —  that,  fix>m  thr 
with  the  idea  of  myriads  of  worlds  existing  heights  of  his  glory  in  the  heavens,  the  Mos 
tiuoughoat  the  umverse.    To  illustrate  this  High  should  look  down  with  an  eye  of  com 
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ptsoency  oh  th«  pony  inhabitants  of  earth,  fbe  eaptiTity  of  Babylon,  and  Ihe  approtdi  of 

and  regard  them  with  a  Father's  attention  that  period  Tihen  **  the  gloiy  of  Jehovah  shall 

and  care.    This  is  evidently  the  leading  idea  be  revealed,  and  when  all  flesh  shall  see  it 

which  the  pioos  exclamation  of  the  Psalmist  together.'* — ^In  order  to  obviate  eveiy  difficulty 

b  intended  to  convey ;  and  therefore,  if  this  that  might  seem  to  stand  in  the  way  of  the 

globe  were  the  only  or  the  principal  abode  aocomplubment  of  such  a  glorious  event,  the 

of  rational  beings,  such  language  would  be  prophet    describes^    in    the    most    suUima 

mere  hypexbole,  or  something  approaching  to  language,  the  perfections  and  character  of 

bombast,  which  would  be  inconsistent  with  him  by  whose  agency  this  astonishing  change 

the  veracity  and  solemnity  of  an  inspired  in  the  world  was  to  be  introduced.    He  is 

writer.  declared  to  be  that  Almighty  Being  "who 

It  appears,  then,  that  ihe  passage  under  measures  the  ocean  in  the  hollow  of  his  hand* 
consideration  is  not  only  consistent  with  the  who  meteth  out  the  heavens  with  the  span, 
doctrine  of  a  plurality  of  worlds,  but  neces-  who  comprehendeth  the  dust  of  the  earth  in 
nrily  embodies  in  it  tiie  idea  of  the  Bivine  a  measure,  and  weigheth  the  mountains  in 
empire  being  indefinitely  extended,  and  com-  scales,  and  the  hills  in  a  balance."  The  pro- 
prising  within  its  range  numerous  orders  of  phet  likewise  denounces  the  foUy  and  wicked- 
exalted  intelligences.  It  likewise  teaches  us,  ness  of  idolatry,  by  exhibiting  the  character 
tiiat  while  the  Almighty  has  diversified  the  and  operations  of  him  whom  no  material 
fields  of  immennty  with  innumerable  worlds ;  images,  however  splendid,  can  ever  represent 
that  while  he  sits  enthroned  on  the  magnifi-  or  adumbrate.  *'  He  sitteth  on  the  curcle  of 
eence  of  his  works  m  the  distant  regions  of  the  sky  which  surrounds  the  earth,  and  the 
his  creation,  and  governs  the  afiairs  of  un-  inhabitants  thereof  are  as  grasshoppers ;  he 
munbexed  orders  of  intellectual  existence,  he  stretcheth  out  the  heavens  as  a  curtain;  he 
abo  exercises  the  minutest  superintendence  bringeth  forth  their  host  by  number ;  he  calleth 
wer  every  world  he  has  created^  however  di-  them  all  by  their  names,  by  the  greatness  of 
minutive  in  comparison  of  the  whole.  His  eye  his  might ;  for  that  he  is  strong  in  power,  and 
rests  on  the  humblest  and  the  minutest  of  its  there  is  no  searching  of  his  understanding.** 
objects,  and  his  Spirit  watches  over  it  as  vigi-  Among  these  sublime  descriptions  are  oon- 
lantly  as  if  it  formed  the  sole  object  of  his  physi-  tained  the  passages  I  have  quoted, — '*  Behold, 
cal  and  moral  administration ;  so  that  neither  the  nations  are  as  the  drop  of  a  bucket." 
man  nor  the  smallest  microscopic  animalcube  "  All  nations  before  him  are  as  nothing,"  dec 
an  overiooked  amidst  the  multifarious  objects  Such  declarations  could  scarcely  be  made 
of  the  Divine  government  This  is  an  attri-  with  propriety,  if  all  the  rolling  orbs  of  hei^ 
bute  peeuUar  to  the  Most  High,  which  flows  ven  were  destitute  of  inhabitants ;  for  then  it 
from  the  immensity  of  his  nature  and  the  would  not  be  true  that  **  all  nations  are  as 
boundless  knowledge  he  has  of  all  his  works,  the  small  dust  of  the  balance,"  and  that  they 
and  which  gives  us  a  more  glorious  and  sub-  are  **  counted  to  Jehovah  as  less  than  nothing 
lime  idea  of  his  character  than  if  his  regards  and  vanity."  They  who  deny  the  doctrine 
were  confined  to  one  department  of  his  em-  of  a  plurality  of  worids  assume  the  position, 
pire,  or  to  one  order  of  hii  creatures ;  and  in  **  that  man  holds  the  principal  station  in  the 
nothing  is  the  Divine  Being  so  immensely  material  universe ;"  but  were  this  the  case, 
•eparated  firom  man,  or  firom  any  other  rank  tiien  the  nations  of  the  earth,  and  <<  their 
of  intelligent  existence,  as  in  the  display  he  multitude  and  glory,"  behoved  to  be  con- 
gives  of  this  wonderful  and  incommunicable  sidered  as  the  greater  portion,  or  as  one  of 
attribute.  By  overiooking  this  peculiar  cha^  the  greater  departments  of  the  Divine  cm- 
racteristic  of  the  Divinity,  and  attempting  to  pire ;  and  if  so,  it  would  be  approaching  to 
compare  his  procedure  with  the  limited  con-  extravagance  and  bombast  for  any  one  to  de- 
ceptions of  our  own  minds,  we  are  apt  to  in-  dare  that  they  are  only  like  a  drop  campared 
dulge  in  very  contracted  and  erroneous  views  with  the  ocean,  like  a  few  particles  of  dust 
respecting  his  nature  and  universal  govern-  compared  with  a  mighty  island,  or,  in  com- 
ment, as  well  as  in  regard  to  the  revelations  parison  with  other  departments,  that  « they 
of  his  word  and  the  dispensations  of  his  are  as  nothing,  and  less  than  nothing  and 
providence.  vanity." 

Hie  next  passage  I  shall  notice  is  Isaiah       We  are  here  to  consider  the  oompaxisom 

xL  16,  17.    ''Behold,  the  nations  are  as  a  and  contrasts  drawn  in  those  passages  as  re* 

drop  of  a  bucket,  and  are  counted  as  the  ferring,  not   to  Jehovah,  abstract^lv  coo* 

email  dust  of  the  balance."    <<A11  nations  sidered,  but  to  the  manifestationa  he  hafl 

before  Hix  are  as  nothing,  and  they  are  given  of  his  power,  wisdom,  and  grandeur,  in 

counted  to  him  leas  than  noticing  and  vanity."  the  scenes  of  the  universe.    Hence  we  an 

In  the  chapter  from  which  these  words  are  directed  in  the  chapter  fix>m  which  our  quot^ 

liken,  the  prophet  announces  deliverance  from  tbns  are  taken,  to  **  lift  up  our  eyes  on  high«* 


rLURALITT  OF  WORLDS  PROVSD  FROM  DIVINE  REVELATION.  120 

•nd  cantemi^te  <*  the  finnament  of  hii  we  cannot  but  peioeive  that  the  language  of 
power;"  to  "behold  the  hosts^  of  re-  the  prophet  isthemoet  imprearive,  and  the 
•plendent  globea  which  he  has  duperaed  fittest  that  oould  have  been  selected ;  that  it  Is 
throughout  the  regions  of  space  ''by  the  most  emphatic,  aiSd  literally  true.  But  if  this 
xeatnesB  of  his  strength,"  and  to  consider  earth  were  the  principal  part  of  God's  uni- 
Ihat  the  Test  extent  erf*  die  celestial  spaces  verse,  there  could  be  no  propriety  in  such 
have  been  *'  meted  out  with  a  span."  When  language,  and  it  could  be  considered  as  allied 
the  inspired  writers  demand  fiom  their  hearers  only  to  extravagance  and  pompous  dedama 
a  sentiment  of  reverence  and  admiration,  they  tion — a  characteristic  which  oug^t  never  tc 
do  not  present  to  them  metaphysical  reason-  be  applied  to  the  writers  of  the  sacred  records 
tngs  or  abstract  views  in  refinence  to  the  We  ought  likewise  to  consider  that  the 
perfections  of  Jehovah,  but  describe  those  contrast  is  not  stated  between  the  earth  con- 
exhibitions  of  his  power  and  grandeur  which  sideied  merely  as  a  material  system,  and  the 
are  calculated  to  strike  the  senses  and  imagi-  amplitudes  of  the  firmament,  but  between  the 
nation,  and  to  excite  &e  emotion  intendel.  nations  of  the  earth  and  the  innumerahle 
Thus,  when  the  prophet  Jeremiah  wished  to  order  of  beings  which  people  the  univers^^ 
impress  his  hearers  with  a  reverential  sense  plainly  implying,  in  my  apprehension,  that 
of  the  greatness  of  God,  he  describes  him  by  unnumbered  myriads  of  intelligences  occupy 
the  effects  of  his  power  and  wisdom  as  dia-  the  celestial  worids,  in  compajison  of  whi^ 
played  in  his  operations.  **  Who  would  not  all  who  now  dwell  upon  the  earth,  or  who 
fear  thee,  0  IGng  of  nations !  He  hath  made  have  occupied  its  sui^oe  since  time  began, 
the  earth  by  his  power,  he  hath  establidied  are  only  as  a  drop  to  the  ocean. .  The  passage 
the  world  by  his  wisdom,  and  hath  stretched  before  us  may  therefore  be  considered  as 
out  the  heavens  by  his  discretion.  When  he  almost  a  direct  intimation  of  a  plurality  of 
uttereth  .his  voice,  there  is  a  noise  of  waters  worlds;  and,  if  it  could  be  proved  that  no 
in  the  heavens,  snd  he  causeth  the  vapours  other  worlds  existed,  I  should  scarcely  consider 
to  ascend  ^m  the  ends  of  the  earth;  he  the  strong  language  here  used  as  the  dictate 
maketh  lightnings  with  rain,  and  bringeth  the  of  inspiration;  but  when  we  consider  what 
wind  out  of  his  treasures."  appear  to  be  the  true  references  of  the  pro- 
In  like  manner,  in  the  passages  under  con-  phet's  language,  and  the  magnificent  ideas  it 
aideiation,  we  are  to  consider  the  contrast  suggests,  it  conveys  the  most  glorious  and 
here  stated  as  drawn,  not  between  all  nations  sublime  conceptions  of  the  grandeur  of  <<  the 
and  Jehovah  as  an  abstract  Being,  whose  ^high  tmd  lofty  One  who  inhabiteth  eternity," 
perfections  are  infinite ;  ibr  in  this  respect  no  and  whose  presence  fills  the  immensify  of 
comparison  can  be  made,  but  as  drawn  be-  creation* 

tween  this  earth  with  all  its  inhaHtants,  and  The  next  passage  I  shall  adduce  in  si^ 

the  innumerable  globes  which  are  scattered  port  of  the  position  under  consideration,  is 

throughout  the  regions  of  immensity.    And  Nehemiah,  ix.  6 :  « Thou,  even  thou,  art 

the  most  enlightened  astronomer,  after  his  Lord  alone;  thou  hast  oiade  heaven,  the 

boldest  excursions  into  flie  illimitable  tracks  HXAvav  ov  HXATavs,  with  all  their  host,  the 

of  creation,  could  devise  no  language  to  ex-  earth,  and  all  things  that  are  therein,  the  seas, 

press  his  emotions,  and  the  contrast  that  sub-  and  all  that  is  therein,  and  thou  preservest 

sists  between  this  globe  and  the  immensity  them  all;  and  the  host  or  axAvair  worship- 

of  the  heavens,  more  appropriate  and  ener-  peth  thee." 

getic  than  the  paiisage  before  us.  This  world.  Here  the  Most  High  ii  represented,  not  by 

with  "  all  that  it  inherits,"  is  here  represented  a  metaphysical  exhibition  of  his  infinity,  eter- 

as  a  single  drop  of  water  to  the  mighty  ocean,  nity ,  and  omnip^nce,  abstractedly  considered, 

Of  as  a  few  particles  of  dust  to  the  most  qpap  but  by  the  manifestations  he  has  made  of 

dous  continents,  when  compared  with  the  himself  in  his  wondeifiil  operations,  both  in 

grandeur  and  immensity  of  nature ;  yea,  to  heaven  and  on  earth;  and  tUs  is  the  general, 

oomplete  the  contrast,  it  is  *<  counted  as  no-  I  may  say  universal,  mode  in  which  the 

thing,  and  less  than  nothing  and  vanity."  sacred  writers  exhibit  the  character  and  peiw 

When  we  survey  the  vast  f^Aes  which  com-  feetions  of  the  Deity.    •<  Thou  hast  made 

pose  the  planetary  system ;  when  we  wing  heaven,  the  heaven  of  heavens,  with  all  their 

our  flight  in  imagination  to  the  stany  regions,  hosts."    By  <*  heaven"  is  hoe  to  be  undeiw 

and  leave  the  sun  and  all  his  attendants  be-  stood  the  visible  firmanwnt,  with  all  the  stars 

hind  us,tUI  theydwindle  to  an  undistinguish-  and  planets  peroeptiUe  by  the  human  eye, 

able  point;  when  we  prosecute  our  course  which  is  the  sense  in  which  the  tnnn  heaven 

through  thousands  of  nebube,  every  one  of  is  genenUy  taken  when  God  is  represented 

them  containing  unnumbered  suns  and  sys-  as  its  Creator.    The  ^heaven  of  heavens"  is 

tems;  and  when  the  mind  is  bewildered  imd  an  expression  vdiich  is  worthy  of  particular 

•vopowered  at  the  immensity  of  the  proqiect,  attentwn,  and  evidently  includes  in  it  an  idsft 

tit  (668) 
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tkr  tatfn  extenilve  and  0abl]me  dian  trfaat  fliat  flieir  ntnnben  correspoiid  with  tlie  an^ 
BKMt  naden  gBoenStj  attaeh  to  it  It  eri-  pfitude  of  the  regiom  which  thej  occupy  i 
dmtly  intiiitttw  that,  ftr  bejond  the  Tiaible  that  most,  if  not  all  of  them,  are  invested  widi 
atany  heavana  which  we  behold,  there  are  the  attribute  of  moral  perfection,  and  are  coi^ 
unnumbered  firmaments,  compoaed  of  other  aeqnentlj  in  a  state  of  happiness ;  that  they 
stars  and  syalema  stretching  out  towarda  in-  employ  their  faculties  in  contemplating  the 
finitf  on  either  hand,  and  ^Hiich  mortals  in  perfections  and  operations  of  their  Creator; 
their  present  state  will  ne^r  be  able  to  de-  and  that  they  magnify  and  adore  him  in  the 
soy.  We  have  already  attained  some  g&npaea  loftiest  strains,  as  tiie  centre  and  souzto  of  all 
of  aoch  firmamenta.  More  dian  a  hundred  tibehr  felicity  .*  all  which  appean  to  be  implied 
miHioRB  of  alaia,  in  addition  to  those  distin-  in  the  passage,  **  the  host  o{  heaven  worship- 
guiihable  by  the  naked  eye,  are  within  the  path  thee."  For  no  being  can  with  propriety 
reach  of  the  teleaeope,if  all  the  regions  of  the  be  said  to  wonhip  Jehovah,  unless  such  aa 
sky  were  fay  this  instnmient  thormighly  ex-  are  endowed  with  moral  and  intellectual 
pbred.  We  behold  seveiml  hundreds,  and  powers,capable  of  appreciating  his  perfections, 
even  thousands,  of  nebulm  in  diflerent  spaoea  as  displayed  in  the  tiniverse,  and  of  perceiving 
of  the  heavena,  each  of  them  consisting  of  that  he  is  wordiy  of  all  homage  and  adoration, 
thousands  of  ataia,  which  would  form  a  firma-  In  accordance  with  such  views  the  Psalmist, 
ment  as  gtorions  and  expansive  as  that  which  when  his  soul  was  inspired  with  the  higher 
appean  to  a  common  observer  in  the  midnight  strains  of  devotion,  in  a  sublime  apostrophe, 
aky ;  ao  tfaait  were  we  removed  from  one  of  calls  upon  the  whole  intelligent  universe  to 
thoae  nebuhs  to  anolfaer,  we  riiould  behold  at  adore  the  name  of  Jehovah : — «  Praise  ye 
every  atage  a  new  firmament,  compoaed  of  Jehovah  from  the  heavens ;  praise  him  ye 
alara  or  odier  luminaiiea  altogether  difierent  heaven  of  heavens,"— -or,  ye  inhabiianU  of 
fimn  what  we  had  seen  befine,  or  from  what  thoae  higher  regions, — '*  praise  him,  all  ye  his 
we  perceive  in  the  firmament  which  is  visible  angels ;  praise  him,  all  ye  bis  .hosts.  Let 
from  our  globe.  These  lacta,  which  hsf e  them  praise  the  name  of  tiie  Lord,  iat  hia 
been  brought  to  light  by  the  diacoveiiea  of  name  alone  is  exalted,  and  his  gloiy  ii  above 
modem  astronomy,  while  they  displiy  the  in-  the  earth  and  heaven."  If  ^ereibre  there 
finite  power  and  grandeur  of  the  Divinity,  were  no  other  vrorlds  than  that  on  which  we 
serve  likewies  to  ilhistrato  many  of  the  deda-  dweD,  such  magnificent  expressions  would 
rations  of  hia  vrord,  and  partioilaiy  auch  ex-  loae  all  their  sublimity,  would  be  almost  with- 
presBions  aa  that  before  ua^  *<the  heaven  of  oat  meaning,  and  mig^t  be  regarded  rather  aa 
heavena,"  the  boondleas  empire  of  the  **King  the  turgid  exclamations  of  an  enthusiast  than 
eternal  and  invisible,"  in  which  he  xeigna  aa  the  aober  dictates  of  inspiration.  But  when 
over  onnumbered  inteliigences.  The  same  we  take  into  view  the  immensity  of  the  uni- 
emphatical  expression  is  used  in  the  prayer  verse,  and  the  numerous  worids  and  beings  it 
of  Sokmion  at  the  dedication  of  the  temple :  oontaina,  auch  expreasions,  though  among  the 
<*But  will  God  itt  very  deed  dwell  on  earth  1  atroiigeat  which  human  language  can  furnish, 
Behold,  the  heaven  and  heaven  of  heavena  fidl  ht  short  of  communicating  the  lofty  ideas 
cannot  contain  thee!"  implying  that  fiur  b^  they  are  intended  to  represent 
yond  the  range  of  the  material  univerae,  vaat  Such  passages  aa  the  following  may  like- 
and  extensive  aa  it  is,  the  great  Jehovah  r^  wiae  be  conndered  as  embodying  views  of  the 
sides  in  the  glory  of  his  invisible  attributea,  same  deacription: — Paahn  diL  19, — «The 
filling  immenai^  with  hia  meaanee.  Loid  hath  prepired  his  thboitx  in  the  be»- 

By^ihe  knt  ofhuntnr  is  doubtleaa  to  be  vena ;  and  hia  kingdom  raleth  over  alL" 
undnstood  the  innabitante  of  thoae  numerona  This,  along  with  a  number  of  aimilar  paa- 
worlds  and  vast  regions  here  designated  by  sagea  interspersed  throughout  the  Scriptures, 
the  most  emphatic  expreasbn  which  could  be  evidentiy  implies  that  the  heavena  form  the 
selected,  <*  the  heaven  of  heavena ;"  intimating  principal  part  of  the  Divine  empire,  compared 
that  the  aama  Ahnighty  Being  who  launched  vrith  wfaadi,  this  earth  is  but  as  a  point,  and 
into  existence  those  innumerable  globes  also  « all  ite  inhabitante  reputed  as  nothing." 
replenished  them  with  countless  oiden  of  in-  They  are  represented  as  the  chief  and  appro* 
telligent  exiatenoey  capable  of  enjoying  hia  priatoreaidence  of  Jehovah,  where  he  displays 
bornity,  and  ofiering  to*  him  a  tribute  of  adore*  >  the  gloiy  of  his  perfections  to  unnumbered 
tion.  Hence  it  is  here  dedaied, « the  host  of  intelHgenoea.  Hence  he  is  declared  to  have 
heaven  toorehippeih  thee;"  evidently  imply*  ^eetabUeked  hie  throne  in  the  heavens,"  in- 
tng,  if  there  is  any  rational  idea,  to  be  elicited  timating,  that  it  is  in  those  higher  and  more 
from  the  paasage,  that  the  bodiea  which  com-  expansive  regions  that  the  principal  arrange- 
poae  "the  heaven  of  heavens"  are  occupied  mento  of  his  government  have  been  made, 
with  inhabitante;  that  theae  inhafaitanto  are  that  the  beneflomce  and  rectitude  of  his  cha- 
andowed  with  o^iadotta  powan  of  inteUaot;   radar  are  manifeated,  and  that  the  grandeur 
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ofliwnioialadniiiiistmtioiiiBiiMMtezlBiMdvefy  sithrs  and  intellMtdal  beings.  Henee  it  it 
di^ftyed.  But  it  is  evidenty  tbat  where  here  declared,  thai  **bM  tender  mercies^*' «r 
tbere  are  oo  intelleetaal  beings,  there  can  be  the  emanatioiM  of  hie  goodnen  and  beiwA- 
BO  moral  government;  and  therefore,  if  the  oenee,  **are  difiuaed  over  oil  hts  workai^ 
Ahnifl^ty  h^  a  goveniment  in  the  heavens,  implying  that  throughout  the  whole  range  of 
these  heavens  must  be  peopled  with  beings  the  material  system,  however  frr  it  may  ex- 
endowed  with  moral  and  intellectual  fiiculties,  tend,  the  beneficence  of  the  Deity  is  du^lay- 
capable  of  being  the  subjects  of  a  moral  ad-  ed  to  numerous  ranks  of  his  sensitive  and 
ministration.  To  suppose  a  government  intelligent  o&prings  for  unless  such  beings 
without  subjeclB,  is  evidently  preposterous  exist  throughout  all  places  of  his  vast  doml- 
and  absunU  It  is  added,  *'  His  kingdom  nions,  there  could  be  no  scope  for  the  ezer- 
ruleth  over  alL"  Wherever  these  expansive  cise  of  his  benevolence,  and  txf  course  it  could 
heavens  extend,  and  however  numerous  and  not  be  said,  with  propriety,  to  extend  «over 
august  the  worlds  and  systems  which  lie  a/^  his  woriLS."  In  the  same  point  of  view 
within  their  range,  they  are  all  under  the  we  may  consider  an  analogous  expresaien  in 
superintendence  and  sway  of  the  Divine  g(^  Psalm  cviiL  and  other  places  of  8cripture#'-«> 
vomment,  which  extends  its  care  and  mml  «Thy  mercy  is  great  above  the  heavens  ;*'  or, 
energies  over  the  remotest  regions  of  the  uni-  as  Mr*  Locke  translates  it,  **  Great  is  thy 
▼erse,  .  But  as  there  can  be  no  kingdom  with-  bovhtt  above  the  keanena  i*  an  expression 
out  raticmal  and  moral  subjects,  therefore,  which  leads  us  to  conclude,  that  far  beyond 
wherever  the  kingdom  of  Jehovah  extends  these  visible  heavens  which  the  unasnsted 
throughout  the  illimitable  spaces  of  immem  eye  beholds,  and  even  beyond  the  reach  of 
sity,  there  must  be  myriads  of  beings  en*  all  the  orbs  which  the  telescope  has  enabled 
dowed  with  rational  and  moral  natures.  8imi-  us  to  desciy,  the  Divine  goodness  shines  in 
lar  remarks  might  be  made  upon  such  decla^  rich  manile^ations,  diflliwing  felicity  and 
rations  as  the  following:— ><  The  Lord,  he  is  ecstatic  joy  among  unnumbeoed  legions  of 
God  in  the  heaven  above,"  intimating  his  happy  existence^  for  *'  bounty,"  or  **good» 
rule  or  dominion  over  the  worlds  on  high:  ness,"  can  have  a  relation  only  to  such  beings» 
**  Behold  the  heaven  and  the  heaven  of  hea-  In  the  following  passage  of  Psalm  cxir.  10 
vens  is  the  Lord  thy  God's,"  intimating,  like-  ^13,  it  is  declued,  «  All  thy  works  shaU 
wise,  that  he  presides  in  high  authority  over  praise  thee,  O  Lord,  and  thy  saints  shall  blew 
all  the  beings  they  contain;  «<Thine,  O  Lord,  thee»  They  shall  speak  of  the  glory  of  thy 
is  the  greatness,  and  the  glory,  and  the  m»-  kingdom,  and  talk  of  thy  power;  to  make 
JMty ;  for  all  in  heaven  and  in  earth  is  thine,  known  to  the  sons  of  men  his  mighty  acta. 
Thine  is  the  kingdom,  O  Lord,  and  thou  art  and  the  glorious  majesty  of  his  kingdom.  Thy 
exalted  above  all ;"  «  Heaven  Lb  my  ikmnt  and  kingdom  is  an  everlasting  kingdom,"  dte. 
the  earth  is  my  footstool ;"  *'  His  kingdom  is  This  passage  may  be  considered  as  embedy- 
an  everlasting  kingdom;"  **  His  dominion  is  ing  a  prediction  thid  in  the  future  ages  of  the 
an  everlasting  dominion ;"  and  <<  He  doth  ao*  church  men  of  piety  will  acquire  more  elevated 
cording  to  his  will  in  the  army  of  heaven^  and  compreheiunve  views  of  the  extent  and 
and  among  the  inhabitants  of  the  earth."  All  Uie  grandeur  of  the  universal  kingdom  of  Jo- 
these,  and  similar  passages,  imply  rule  and  hovah,  and  will  disf^y  a  more  enlightened 
dominion  over  the  inh^tants  of  the  hea*  seal  than  in  ages  past,  in  exhibiting  to  theii 
vens;  and  consequently  intimate  that  the  feUow-mmi  the  august  operations  of  Omnipo' 
celestial  worlds  are  occupied  by  the  subjects  tence,  and  the  magnificence  of  that  empire 
of  the  divine  government  It  is  not  impro-  over  which  the  Most  Hi^  presides.  <*  They 
bable  that  the  expression  which  so  firequently  shall  speak  of  the  gkiry  <tf  Jehovah's  kingdoBi» 
occurs  in  scripture,  *<  The  Lord  of  hoitt^^  or  and  talk  of  his  power,**  If  this  kingdom  were 
the  Lord  of  armies,  has  a  particular  reference  chiefly  confined  to  the  evanescent  speck  of 
to  the  universal  dominion  of  Jehovah  over  earth  on  which  we  live,  it  woukl  scarcely  be 
tba  countless  myriads  whkh  people  the  die-  worthy  of  the  epithets  which  are  here  be> 
tant  regions  of  creation.  stowed  upon  it    It  is  a  kingdom  of  oiobt  * 

Psajm  cxlv.  9 :  **  The  Lord  is  good  to  ail;  it  is  a  kingdom  in  which  are  <U8played  mighty 

and  his  tender  mercies    are   over  all  hie  octo  or  operations ;  it  is  a  kingdom  of  ^ibnoiit 

works.**  maje^y  /  it  is  a  kingdom  in  which  are  <*^^ 

The  goodness  of  God,  in    innumerable  played  **  power,"  and   *^^reaineB9  whieh 

modes  and  instances,  is  displayed,  not  only  uneearehable  f**  it  is  a  *«kmgdomof  all 

towards  man,  but  to  all  the  diversified  orders  and  its  administration  will  be  carried  forward 

of  animated  existence  in  this  lower  world,  throughout  all  the  re  volutionsof  eternity — **thy 

But  it  is  not  confined  to  this  terrestrial  sphere,  kingdom  is  an  everbuting  kingdom."  Were  its 

UbX  is  difiiisad  wherever  his  wisdom  and  on^  government  conducted  chiefly  in  reference  to 

■qiotence  have  prepared  habitations  for  sen-  earth  and  its  inhabitants,  such  descriptions  «f 

/flOCh 
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itograiidearfloiild  icaroelTboozpecledfroniiii-  but  ftppeara  to  me  to  embody  in  it  a  demon 

ipfied  writen,  norwoald  Mich  aUmited  kin^-  itmlion  of  what  we  formeriyaaaerted  as  highly 

dom  ooneapond  to  the  majeaty  of  an  infinite  probahio— namely,  that  tfaAt  portion  of  the 

omnipotent,  and  eternal  Being,  who  has  the  nniTone  wliich  Ilea  within  the  range  oiiel^ 

lange  of  immenaity  as  the  theatre  of  hia  ope-  aoopic  Tiaion,  and  which  contains  so  many 

lations.    But  when  we  contemplate  the  uni-  milliona  of  splendid  amis  and  systems,  is  bat 

▼enal  kingdom  of  Jehovah  extending  thnmgh-  a  smalipart  of  the  onirenal  kmgdom  of  J^ 

out  the  nnlimitfwl  legions  of  apace ;  when  we  horah,  compared  with  what  liea  beyond  the 

behold  it  filled  with  woilds  of  immanae  mag^  utmoat  boondariea  of  hnman  Yiaion;  for  he  ia 

nitnde,  and  with  a^atema  of  woiida  in  aodi  a  here  repreaented  •MkumbUng  himself  when 

mnltitude  and  Tariely  that  no  man  can  num-  he  looka  down  fiom  the  remoter  glories  of  hia 

her  them,  we  pereeiTe  at  onoa  that  each  a  empire  on  all  that  ia  visible  to  the  new  of 

kingdom  warranta   the  application  of  aiMh  mortala.    To  the  same  pnrpoae  is  the  piooa 

lofty  epithets  and  expieasiona  as  are  here  exclamation  of  the  Paahnist  in  the  8th  Psalm : 

naed;  thai  it  ia  indeed  a  kingdom  displaying  ^O  Lord,  onr  Lord,  how  excellent  b  thy  name 

omnipotent  **  power,"   and  ^^greatneas  on-  in  all  the  earth !  who  hast  set  thy  glory  aboct 

aaarchaUe;" that itiaoonneded  widi  «migh^  tkt  heavens f'*    And  if  the  glory  of  the  DW 

operationa;''  that  it  is  invested  with  **  glorioos  vinity,  be  manifissted  in  regions  iu  beyond  the 

m^esty  ;'*  and  thai  it  ia  worthy  of  everlaating  visabto  firmament,  we  may  rest  aasored  thai 

dvmtkRi.    But  aa  the  idea  of  a  kingdom  n»-  it  conmli  in  displaying  his  perfections,  and 

oeaaarily  includes  tuhjeets^  and  as  the  nralft-  eommunicating  happineas  to  mnumenble  o^ 

tnde  of  aubjeeti  constituto  the  chief  gloiy  of  ders  of  rational  bconga,  wiio  are  the  subjects  . 

an  empire,  so  we  must  neceaaarily  a&ut  that  of  hia  moral  government 
all  the  provinoea  of  thia  relastial  kingdom  are       I  ahall  only  fiutiier  ofier  a  few  cursory  re- 

leplaniahed   with    inhahitanta,  or   in  other  marks  on  the  following  passages: — Psalm 

wonls,  mtbjtcts  of  the  Divine  govenunant;  xix.  1,  <<The  heavens  declare  the  gloiy  of 

without  which  it  oould  have  no  ^  gloiy"  nor  God,"  dbc.    The  word^fery  in  this  and  simi* 

**  majesty,"  nor  oould  it  with  propriety  be  en*  hr  passages,  when  appSed  to  the  Divinity  do* 

titled  to  the  deaignation  of  «  a  kingdom."  notes  the  duplay  of  hia  wisdom,  goodnesa» 

Snch  paasagea  as  the  following  may  like-  omnipotence,    and    other    attributes.     The 

wise  be  considered  as  corroborating  the  pr^  heavens,  vrith  all  thehostof  rolling  oriia  which 

ceding  positions ;  Psalm  cxiiL  4—%,  **  Who  they  contain,  an  here  declared  tomanifest  tho 

ia  like  unto  the  Lord  our  God,  who  dvreUedi  **  glory,"  or  the  infinite  perfections,  of  Him 

on  high  1  The  Lord  is  highabove all  nations,  who  formed  them.    The  number  and  magnip 

and  Ait  glory  above  the  heavens*    He  hum-  tude  of  the  opaque  and  luminous  globes  oon- 

bleth  himaelf  to  behold  the  thmge  that  are  in  tabled  within  the  vast  expansion  of  these 

heaven  and  in  the  earth."    ''Thy  goodneas  heavens,  and  their  astonishingly  rapid  motiooe^ 

is  great  above  the  heavens,  and  Siy  truth  evidently  proclaim  hia  ommpotenee  g  but  if 

reacheth  to  the  skies.    Thou  art  exalted,  O  those  bodies  accomplished  no  end  oorrespon^ 

God,  above  the  heavens^  dte.  ing  to  the  extent  and  grandeur  of  the  meane 

Theae  passagea,  and  others  of  a  similar  im-  employed ;  if  they  were  all  ao  many  expan- 
port,  embody  the  general  idea  that  the  omni-  sive  deserts,  vrithout  any  relation  to  intelleo- 
potonce  and  grandeur  oi  the  Divinity  are  di»>  taal  existence,  they  could  afibid  no  evidenoea 
played  in  regions  for  beyond  that  firmament  of  wisdom  and  beneficence,  and  consequently 
which  is  visible  from  our  globe  by  common  oouU  not  be  said,  with  any  show  of  reason, 
observen,  yea,  beyond  the  utmost  limits  to  to  «  declare  the  glory  of  God."  In  the  viaiona 
which  telescopic  disooveriea  have  conducted  recorded  in  the  Book  of  Revelation,  the  ce]e»> 
na;  for^bii  glory  is  above,^*  or  beyond,  tialinhabitants  are  repreaented  as  felling  down 
« these  heavens."  And  if  nothing  but  empty  before  the  tluone  of  the  Eternal  in  acte  of  ad«^ 
apace  exis^  beyond  theee  limita,  or  mere  ration,  and  proclaiming,  **  Thou  art  worthy, 
matter  without  mind,  it  could  scarcely  be  aaid  O  Lord,  to  receive  glory,  and  honour,  and 
that  the>  Divine  fhry  is  displayed  beyond  power ;  for  thou  hast  created  all  thinga." 
theae  heavens,  ft  is  fiirther  stated  that  the  And  in  another  scene  they  are  introduced  aa 
glory  of  the  Almighty  is  ao  expansive,  and  celebnting  vrith  rapture  the  Divine  ope- 
that  his  universal  kingdom  extends  through  rations:  *< Great  and  marvellous  are  thy 
regions  so  immeasurably  distant  that  he  may  works.  Lord  God  Almighty."  "  Blessing,  and 
be  said,  speaking  after  the  manner  of  men,  glory,  and  vrisdom,  apd  thanksgiving,  and 
**  to  humble  himself  y/rben  he  beholda  the  o6-  honour,  and  power,  be  unto  our  God  for  ever 
feete  in  the  heavem^  whidi  lie  vrithin  our  and  ever."  Similar  remarks  to  the  above 
obaervation.  This  declaration  contains  not  mi^t  be  made  in  reference  to  these  ascripttooa 
only  a  sublime  representetion  (^  the  magnifi-  of  praise  and  adoration.  If  creation  were  e 
oence  of  the  Divine  nature  and  operMions^  kind  of  chaos,  or  vrildemess  void  of  inlmbi^ 
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ati,  and  if  wiadom,  deaign,  and  goodneis  astroDOiiiical  ditoorery ;  for  wo  are  told  that 
were  not  displayed  in  the  Divine  arrangements,  the  Divine  per^tions  are  displayed  "  abofe,*' 
there  would  be  little  to  excite  the  admiration  or  beyond,  the  utmost  range  of  « the  visible 
and  devotional  rapture  of   superior  intelli-   heavens." 

genoes ;  and  they  could  not  be  said  with  pro-  Many  other  passages  besides  the  abonr» 
priety  to  ascribe  wifdomt  and  glory,  and  might  have  been  pointed  out  as  bearing  on 
thanLsgiving  to  God,  while  they  beheld  no  the  same  subject,  but  the  remarks  already 
display  of  some  of  these  attributes  in  the  made  on  the  passages  which  have  been 
mightiest  of  his  works.  But  we  are  told  in  selected  may  serve  as  a  key  to  illustrate  many 
various  passages  of  Scripture  that  the  Most  others,  as  they  happen  to  occur  to  the  intelli- 
High  <*  established  the  world,"  or  the  uni-  gent  student  of  the  Scriptures.  We  read, 
verse,  **hy  his  wisdom,  and  stretched  out  the  for  example,  of  the  Almighty  **  operating,  by 
heavens  by  his  underatanding."  In  Psalm  his  moral  government  and  arrangements,** 
exlviL  4,  it  is  declared—^'  He  telleth  the  nam-  **  among  the  army,"  or  armies,  **  of  heaven,** 
her  of  tiie  stars;  he  calleth  them  all  by  their,  as  well  as  << among  the  inhabitants  of  the 
names."  It  is  evident  that  we  are  not  to  earth;"  and  that  the  whole  population  ef  our 
consider  this  declaration  as  expressive  merely  world  «is  reputed  as  nothing  in  his  sight.** 
of  an  arithmetical  idea,  or  something  similar  We  find  in  different  portions  of  the  Psalms^ 
to  the  practice  of  an  astronomer,  who  distin-  the  inhabitants  of  the  heavens,  and  **  the 
guishes  the  stars  by  certain  letters,  diaracters  heaven  of  heavens" — the  "  angels  who  excd 
or  appellations ;  but  as  expressive  of  ttie  mti-  in  strength"—-'*  all  his  hosts,"  or  legions^  of  in- 
mate knowledge  which  the  Ahnig^ty  has  of  telligences,  « in  all  places  of  his  dominions^ 
all  those  mighty  orbs  wherever  dispersed  who  do  his  pleasure,  hearkening  to  the  voice 
throughout  the  regions  of  infinitude,  and  Iik»>  of  his  word," — ^we  find  all  these  ranks  of  b*- 
wise  his  perfect  acquaintance  with  all  the  in-  tngs  called  upon  to  join  in  one  united  chorus 
tellectual  beings,  and  the  special  arrangements  of  praise  and  thanksgiving  to  *'Himwhos» 
connected  with  every  one  of  them — a  circum-  name  alone  is  exalted,  and  whose  gUvy  is 
stance  which  conveys  a  most  sublime  idea  of  above  the  earth  and  heaven."  We  read  in 
the  omniscience  and  onmipresence  of  die  the  Book  of  Job,  among  many  other  descrip- 
Deity.  Hence,  in  the  words  immediately  tions  of  the  grandeur  of  the  Deity,  that  « by 
following,  the  mind  of  the  Psalmist,  overpow-  his  Spirit  he  gamifdied  the  heavens;"  and 
ered  with  this  idea,  bursts  forth  in  this  excU-  Ihat  the  astonishing  displays  of  his  omnipo- 
mation,  "  great  is  our  Jehovah,  and  of  great  tence  they  contain  *'  are  but  parts  of  his 
power ;  his  understanding  is  infinite."  ways,"  and  that  « the  thunder  of  his  power 

In  the  epistle  to  the  Hebrews,  chapter  L  2,  none  can  understand"  AU  of  whioh  repr»- 
and  xL  3,  a  plurality  of  worlds  is  declared:  sentattons,  and  many  others,  may  bo  consi* 
**  Through  faith  we  understand  that  the  world$  dered  as  embodying  the  idea,  not  only  of  a 
were  frdmed  by  the  word  of  God,  and  that  the  plurality,  but  of  myriads  of  worlds  existing  in 
diings  which  are  seen  were  not  made  of    the  universe. 

things  that  do  appear."  The  Greek  word,  There  is  one  general  remark  which  may 
aA«iv  in  this  passage,  is  sometimes  used  to  de-  be  applied  to  all  that  we  have  stated  in  thii 
note  an  age  or  dispensation,  but  is  also  fre-  chapter,  and  that  is — It  is  not  neeesamy  to 
quently  used  to  designate  the  material  world ;  suppose  that  the  inspired  writers  hadro* 
in  which  sense  it  most  bo  taken  in  the  paa*  veiued  to  them  all  the  wonders  of  modem 
sage  before  us,  as  is  evident  from  its  con-  astronomy.  They  appear,  in  some  instances, 
nexion,  and  fi'om  the  subject  on  which  the  to  have  been  ignorant  of  the  precise  meaning 
apostle  is  treating.  It  is  to  the  visible  or  ma-  and  tho  extensive  references  of  the  language 
terial  world  that  our  attention  is  here  directed  they  used.  The  prophets  are  said  to  have 
as  having  been  produced  from  an  invisible  **  inquired  and  searched  diligently  what  man« 
cause.  The  term  (uarvof  being  used  in  the  ner  of  time  the  spirit  of  Christ  which  was  in 
phiral  number,  evidently  intimates  that  there  .  them  did  signify,  when  it  testified  beforehaml 
are  more  worlds  than  one,  and  diat  there  may  the  sufferings  of  Christ  and  the  glory  thai 
be  thousands  or  millions ;  but,  independently  should  follow ;"  intimating  that  ^ey  were 
of  this  direct  intimation  of  a  plurality  of  worlds,  partly  unacquainted  with  the  precise  refei^ 
the  passages  formerly  quoted,  when  viewed  ences  of  the  predictions  they  uttered.  They 
in  a  proper  light,  and  considered  in  all  their  were  only  the  amanuenses  of  the  Divine 
references  and  bearingir  may  be  considered  as  Spirit,  and  were  directed  to  such  language  ae 
eonclusive  proofs  of  the  same  position,  and  as  was  accordant  with  the  Divine  ecomoniy  and 
intimating  to  us,  not  simply  a  plurality  of  with  the  fiicts  existing  in  Hie  universe,  al> 
worlds,  but  extending  our  views  of  their  num-  though  they  themselves  might  not  be  aware 
ber  and  magnificence  as  far  as  science  has  yet  of  the  grandeur  of  those  objects  to  which  their 
conducted  us,  and  even  beyond  the  range  of    expressions  referred ;  and  the  correspondei 
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of  tlidr  kngnifs  with  die  pheoomoia  of  tiba  modem  tiiMiyeoiiMlitittetoiiaevifieiiM. 
and  Ihe  eeztk,  end  the  diecoveriee  of  otfaen  of  the  troth  of  DiTme  lefehtMB. 


CHAPTER  XVUh 
On  tke  PhytUtd  and  Moral  SUUe  of  ike  BeingB  tkai  tmi^  inlMU  oti^  WotUb* 


Oir  the  emmciatioa  of  this  topic,  eome  mge  fanned  with  oiigBiiicel  parte  and  fiiiictiaDii^ 

leaden  will,  probably,  be  ept  to  aumiae,  that  capable  of  being  the  lecipienta  of  impreaaiona 

tiie  anthor  is  attempting  to  go  beyond  the  from  them.    All  audi  bemga;  therefore,  moat 

lange  of  sutjecta  within  which  the  human  be  conaidered  aa  ftuniabed  with  bodiea  con* 

mdentanding  dioald  be  confined.   We  hsre  atracted  with  organical  paita  anali^gout  to 

never  aeen  the  inhabitants  of  other  wodda;  what  we  find  in  man  or  other  animated  be* 

we  have  been  &voared  with  no  ipeeial  ww^  inga  on  oar  globe;  but  the  bob  and  fonn  of 

latioDa  rei^>ecting  them;  we  haire*  not  even  auch  bodiei^  the  parte  of  whidi  they  are  com* 

canght  a  glimpee  of  the  pecaliar  aoeneiy  of  poaed,the  fimctioDa  they reqiecti^ly  perfonn, 

tile  globea  in  which  they  reaide,  excepting  a  their  aymmetry  and  decoration,  and  their 

few  portiona  of  their  oeleatial  phenomena;  powera  of  locomotion,  may  be  Teiy  diflerant 

and  while  we  are  chained  down  by  the  law  from  thoae  which  obtain  in  onr  aobhmaiy 

of  gravitatioii  to  thia  aobhmaiy  aphere,  we  woild;  and  it  ia  not  nnlikely,  from  a  con* 

cannot  fly  on  the  winga  of  a  aeraph  to  viait  aideratioo  of  the  variety  which  exiata  in  the 

any  of  the  diatant  orba  of  the  fiimament    It  oniTene,  that  there  is  a  certain  difierence,  in 

ia  true,  that  on  auch  a  aubject  we  cannot  theae  and  odier  reapecta,  in  every  planet  and 

attempt  to  deeoend  into  porticulan.     But  world  that  exiata  throughout  immenaitf  . 

there  are  certain  general  and  admitted  prin-  8.  The  principal  inhabitanta  of  the  phmeta 

ciplea  on  which  we  may  reaaon,  and  there  and  other  worida  are  not  merely  aenaitiTe 

are  certain  phenomena  and  indica^ona  of  de-  beinga,  but  are  Ukewiae  endowed  with  m- 

aign  exhibited  in  the  atractore  of  the  univerae  teUeehuU  facuUiet.    Thia  may  be  infeired 

from  which  certain  general  conduaiona  may  from  the  aoeneiy  connected  with  their  hafaita* 

be  deduced;  beyond  auch  generalitiea  I  do  tiona.    Connected  with  the  planet  Jupiter, 

not  intend  to  proceed,  nor  to  indulge  in  vague  we  behold  four  aplendid  moona,  laiger  than 

conjecture.    There  are  many  things  of  which  ours,  performing  their  levolutiona  around  it 

we  have  acquired  a  certain  degree  of  know*  in  regular  perwdi  of  Hme,  without  the  kaat 

ledge,  and  yet  have  never  aeen.    We  do  not  deviation  from  their  coursea.    The  general 

aee  the  air  we  breathe,  normoatof  the  gaaeoua  aspect  of  theae  moona,  their  diversified  phaaea 

fluida;  we  do  not  aee  the  principle  of  life,  or  and  rapid  changea,  along  with  theur  frequent 

the  rational  apirit  which  animatea  our  bodiea ;  eclipaea,  muat  produce  a  sublime  and  varie- 

we  cannot  poaaibly  aee  the  Divine  Being,  al-  gated  appearance  in  the  nocturnal  sky  of  that 

though  hia  preaenoe  pervadea  all  apace.  But,  planet;  while,  from  the  aurfeoe  of  the  moona 

in  regard  to  all  theae  oUects,  we  have  ao-  themaelvea,  the  still  more  splendid  appearance 

quired  a  certain  degree  of  information ;  and  of  Jupiter  and  the  phaaea  of  the  other  moona 

therefore,  although  We  have  never  aeen  any  vrill  preaent  a  nocturnal  acene  of  peculiar 

of  the  inhabitanta  of  other  planets,  and  never  aublimity  and  magnificence.   Connected  with 

will  ao  long  aa  we  remain  in  our  preaent  the  planet  Saturn,  we  find  aoenea  atill  mora 

abode,  yet  we  may  fimn  aome  general  con-  auguat  and  diversified ;  beaidea  aeven  laige 

ceptionB  reelecting  them,  both  aa  to  their  mo(ma,  two  reaplendent  rings  of  vaat  extent 

physical  and  moral  atate.    All  that  I  propoae  aunound  the  body  of  this  planet,  producing 

on  thia  point  may  be  comprehended  under  the  the  moat  aublime  and  diversified  jihenomena, 

following  general  remarka :  both  to  the  planet  itaelf  and  to  all  ita  aatelhte^ 

1.  The  planeta,  wherever  they  exist,  in  adorning  the  firmamenta  of  thoae  bodiea  with 

our  own  or  in  other  fly8tema,are  inhabited  by  a  splendour  and  magnificence  of  which  we 

eeniierU  beinge.    The  formation  of  material  can  form  but  a  feint  conception.*     Were  we 

febrica,  au^  aa  all  the  planetaiy  bodiea  are,  permitted  minutely  to  inspect  the  auifecea  of 

neceaaarily  indicate  that  beinga  connected  theae  planeta,  we  ahould  doubtleaa  find  many 

with  material  vehiclea  and  oigana  of  aensoi-  beautiful    arrangementa  in  the  sceneiy  or 

tion  were  intended  to  inhabit  them.    The  nature  with  whidi  they  are  adorned,  pn^aUy 

arrangementa  for  the  difiuaion  of  light,  heat,  &r  aurpaaaing    in   pictureaque  variety  aiid 

and  the  influence  of  the  power  of  attraction,  ^  „             .    .    ^     _._^.       ..w             •. 

»d  «tW  m-toUl  .g«Si  .TidenUy  Aow  ^'.SS  TS^tTdlTl^n/d'^'^SI^ 

thai  auch  agenta  were  mtended  to  act  on  be-  Scanory,  cbap.  vUL 
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giiuJef  whaft  appears  on  the  aniftee  of  oar  all  the  planetaiy  bodies.  If  ptve  inte]%eiieei^ 

globe.    When  we  tnipeet  the  surfiice  of  the  disconnected  with  matter,  exist  in  the  nn^ 

moon  thnragh  a  good  telescope,  we  behold  a  ▼erse,  they  most  be  conceived  to  have  a  more 

beautiful  dtversity  of  eztenake  plains,  of  loftj  expanaiye  range  than  the'  limits  of  any  one 

BoantainSyineYeiyTariefyof  size  and  ibrm—  globe,  and  those  material   agencies  which 

«f  plains  and  Talleys  surrounded  widi  dreular  aflect  the  organs  of  sensitiye  existence  cannol 

immparti  of  hills---of  mountains  towering  fiu:  be  supposed  to  operate  upon  them ;  and,  con- 

above,  and  vales  and  caverns  sinking  fiar  be-  aequently,  their  modes  of  perception  nmst  be 

low  the  general  level  of  the  hmar  surfitce,  altogether  different  from  diose  of  organised 

with  many  other  varieties;  and  we  have  cnSj  intelligences.    We  may  therefore  with  eei^ 

to  suppose  the  general  surface  of  that  oib  tainty  conclude  that  ike  intelligent  bsingi 

•domed  with  vegetable  productions  somewhat  connected  vrith  the  planetary  worlds,  either 

analogous  to  those  of  our  globe,  in  order  to  of  our  own  or  of  other  systems,  are  fumiAed 

present  a  sense  of  picturesque  beauty  and  wiA  bodies,  or  corporeal  vehicles  of  some 

magntiloence.  kind  or  other.    These  may  differ  in  size  and 

Now,  it  appears  a  natural,  if  not  a  ftfee«MErjr  form  in  difierent  planets;  perhaps  their  siM 
eonehuion,  that  such  grand  and  beautiful  may  depend  on  the  amplitude  of  space  wfakh 
scenes  could  only  be  intended  for  the  con-  the  different  planets  may  contain.  But  I 
lemplatiou  and  enjoyment  of  beings  endowed  cannot  acquiesce  in  a  supposition  lately  thrown 
with  rational  natures,  since  mere  sentient  be-  out  by  a  certain  reviewer,  **  that  in  soiQe 
ings,  such  as  the  lower  animals  in  our  worid,  worlds  the  inhabitants  may  be  as  large  as 
are  insensible  either  to  the  beauties  of  the  mountains,  and  in  others,  as  small  asemmeli;* 
vegetdile  kingdom  or  the  glories  of  Hm  span-  In  the  one  case,  comparatively  few  inhabitants 
gled  firmament  If  our  globe  had  been  could  live  in  a  world  where  every  one  was  a 
created  merefy  for  the  support  of  such  beings,  vralking  Mount  Blanc  or  Mount  Etna ;  and 
it  is  not  probable  that  it  would  have  b^n  it  would  be  contrary  to  all  the  known 
adorned  with  all  ^  beautiful  arrangements  arrangements  of  the  Creator;  who  appears  t» 
whidt  now  exist,  and  the  splendid  and  di-  act  on  the  principle  of  compressing  into  » 
versified  scenes  vrith  which  it  is  furmshed.  small  space  the  greatest  degree  of  semitrre 
The  lion,  the  tiger,  and  the  hyena  find  every  and  intellectual  enjoyment.  Besides,  such  t 
accommodation  they  desire  in  dens,  deserts,  huge  mass  of  matter  as  a  mountain  is  not 
thickets,  aud  forests ;  and  they  appear  to  feel  only  unnecessary,  but  in  all  probability  would 
no  peculiar  enjoyment  in  flowery  fields,  ex-  be  highly  injurious  to  the  exerdse  of  the  in- 
pansive  lakes,  beautiful  landscapes,  or  the  tellectusil  fiiculties.  In  the  other  case,  were 
sublimities  of  a  stany  firmament  It,  then,  rational  beings  as  small  as  emmets,  they  could 
there  were  no  rational  intelligences  in  the  neither  contemplate  the  beauties  and  sub- 
planetary  worlds,  we  caimot  suppose  ^t  so  limities  of  the  scene  of  nature  around  Aein, 
many  grand  and  magnificent  arrangements  as  nor  the  glories  of  the  starry  firmament;  their 
we  find  existing  would  have  been  made ;  range  of  vision  could  extend  only  a  few  feet 
particulariy,  we  caimot  suppose  that  the  mo-  or  yards  around  them,  and  they  never  could 
tions  of  the  planets  and  tiieir  satellites  would  be  able  to  explore  the  nature,  extent,  and 
have  been  so  accurately  adjusted  as  to  per-  peculiarities  of  scenery  of  the  world  ^  tiiey 
form  their  revolutions  with  so  much  precision  inhabited.  So  that  all  such  suppositions 
as  we  find  they  do.  The  regularity  and  pre-  are  evidently  extravagant  and  absurd,  being 
dsion  of  these  motions  are  evidently  intended  directly  contrary  to  the  proportion  and  har- 
to  serve  as  accurate  measures  of  time  or  durap  mony  which  exist  in  the  universe,  and  which 
tion, — a  circumstance  which  must  always  be  characterize  all  the  arrangements  of  the 
a  matter  of  importance  to  rational  beings  Creator.  In  regard  to  the  powers  of  locom|> 
wherever  existing,  but  which  seems  to  be  tion,  there  may  be  considerable  difoences  m 
scarcely  attended  to,  and  perhaps  not  in  the  difierent  worlds.  In  many  instances  there  is 
least  appreciated,  by  mereW  sentient  beings,  reason  to  believe  thebr  inhabitants  are  enabled 
such  as  the  lower  orders  of  animated  nature  to  transport  themselves  firom  one  region  t» 
which  exist  around  us.  another  with  a  velocity  fer  surpassing  the 

From  what  has  been  now  stated,  we  may  locomotive  powers  of  man.    In  the  planet 

conclude, that  the  inhabitants  of  the  planets  Venus  some  of  the  mountains  are  reckoned 

are  not  purely  spiritual  beings ;    for  pure  to  be  twenty-two  miles  in  perpendicular  elev^ 

spirits,  entirely  divested  of  material  vehicles,  tion,  from  the  top  of  which  eminences  Uie 

cannot  be  supposed  to  have  a  permanent  con-  most  sublime  and  diversified  prospects  rnuA 

nexion  with  any  material  world  or  system ;  be  enjoyed ;  and  in  order  that  its  inhabitants 

nor  could  they  be  supposed  to  be  afiected  by  may  be  enabled  to  ascend  with  ease  snch 

skt  fight,  colours,  attraction,  or  other  material  lofly  elevations,  it  is  not  unreasonable  to  bo- 

faitomfff,  which  operate  on  the  sur&ces  of  Beve  that  they  are  endowed  with  powen  ol 
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motiion  ftr  mpcrior  to  thoaeof  the  inhahitonti  can  we  onlyalewmdies  anmiidtiieiii;iiUI» 

of  oar  globe.  the  eyes  of  other  animali,  luch  aa  the  eagle^ 

3.  The  inhabitants  of  the  planets  are  fiir-  are  so  oonstrocted  that  they  can  peroeiye  their 

nished  with  (urgans  of  sensation,  particularly  prey  at  a  great  distance,  and  from  a  ^eiy  el»* 

with  the  organ  ofviawru  This  maybe  certain-  yated  position.    Some  animals  have  only  one 

ly  deduced  from  the  fiict,  that  there  are  con«  or  two  visual  organs  or  eye-balls,  as  man, 

nocted  with  the  phnets  arrangements  for  the  birds,  and  quadrupeds ;  others  have  eight,  as 

equable  dUtributian  of  Mgkt,    The  sun,  the  in  the  case  of  spiders:  and  others  have  seve- 

source  of  illumination,  is  placed  in  the  centre  ral  hundreds,  and  even  thousands,  of  trans- 

of  the  system  for  diffusing  light  in  certain  pro-  parent  globules,  each  of  which  is  capable  of 

portions  over  the  sur&ces  of  all  the  planets,  forming  a  distinct  image  of  any  object,  as  is 

their  satellites,  and  their  rings.    Each  piano-  the  case  with  flies,  butterflies,  and  other  in- 

taiy  body  revolves  round  its  axis,  in  order  that  sects.    All  these  diversified  constnictiims  of 

eveiy  part  of  its  sur&oe  may  alternately  enjoy  the  oigans  of  vision,  however,  perfonn  their 

the  benefit  of  the  solar  radiation.    Around  functions  according  to  the  same  invariable 

the  larger  planets  are  moons  for  the  distribu-  laws  of  optics. 

tion  of  light  in  the  absence  of  the  sun;  and  But  although  light  must  act  on  the  eyes 
one  of  them  is  invested  with  a  double  ring,  of  all  organized  beings  in  a  manner  somewhat 
which  reflects  the  solar  rays  during  the  night  similar,  or  at  least  analogous  to  what  it  does 
both  on  the  surface  of  the  planet  itself  and  on  on  our  organs,  yet  there  may  be  certain  con* 
the  surfiu^s  of  its  moons.  This  diversified  figurations  of  the  organ  of  vision  by  which  a 
^paratus  for  the  diffusion  of  light  evidently  more  glorious  and  extensive  effect  is  produced 
fippears  to  be  an  arrangement  of  meant  in  than  by  the, human  eye.  The  inhabitants  of 
order  to  the  accomplishment  of  an  important  some  other  worlds,  instead  of  being  confined 
md;  for  it  would  be  a  reflection  on  the  cha-  in  their  range  of  vision  as  we  are,  may  be  able 
tacter  of  the  All-wise  Contriver  to  suppose  to  penetrate  through  space  to  an  indefinite 
that  means  have  been  arranged  where  no  ap-  extent,  and  to  perceive  with  distinctness  all 
uropriate  end  is  intended  to  be  accomplished ;  the  prominent  objectB  connected  with  neigh- 
put  all  the  arrangements  for  the  regular  and  bounng  worlds ;  and  even  the  peculiarities  of 
equable  diffusion  of  light  have  been  made  in  distant  suns  and  systems  may  be  within  the 
vain,  if  there  be  no  eyea  or  organs  of  vision  range  of  their  view.  The  difference  between 
on  which  light  may  act ;  for  mountains,  and  the  eye  of.an  insect,  which  sees  only  an  inch 
vales,  and  barren  desarts  do  not  require  its  or  two  around  it,  and  the  eye  of  a  man,  which 
regular  influence.  That  there  are  beings  fiir-  can  grasp  at  once  an  extensive  landscape,  is 
nished  with  visual  organs  throughout  all  the  perhaps  as  great  as  the  difference  between  the 
worlds  and  systems  of  matter  in  the  universe  viguur  and  extent  of  human  eyes  and  such 
appears  from  the  consideration,  that  not  only  organs  of  vision  as  I  have  now  supposed.  And 
in  our  own  eystem,  but  among  the  myriads  who  shall  set  boundaries  to  the  mechanisms 
of  fixed  stars  dispersed  throughout  immensity,  of  infinite  wisdom,  especially  when  we  con- 
povision  is  made  for  such  organs  in  the  ex-  sider  the  varieties  which  exist  in  our  terres- 
istence  of  Ughi,  which  is  a  sijSwtance  that  ap-  trial  system  ?  It  is  not  beyond  the  limits  of 
pears  to  be  universally  diflused  throughout  probability  that  an  inhabitant  of  Jupiter  may 
creation.  It  is  found  by  experiment,  that  the  be  able  to  perceive  and  to  trace  all  the  varie- 
Ught  which  radiates  from  the  most  distant  ty  of  scenery  connected  with  Saturn,  and  its 
star  is  of  the  same  nature  as  that  which  enoa-  rings  and  satellites,  and  to  distinguish  the 
nates  from  the  sun.  It  is  refracted  and  re-  planets  that  revolve  around  other  sons,  as 
fleeted  by  the  same  laws,  and  consists  of  the  distinctly  as  we  perceive  with  a  telescope  the 
same  colours,  as  that  which  illuminates  the  satellites  with  which  that  planet  is  attended, 
bodies  which  compose  the  solar  system,  and  We  have  experimental  proof  that  the  inven 
which  throws  a  lustre  on  the  objects  imme-  tions  of  art  can  extend  the  range  of  human 
diately  around  us.  The  mediums  of  vision  vision.  The  rings  of  Saturn,  the  motions  of 
must  therefore  be  acted  upon  by  light,  in  the  its  satellites,  the  changes  which  happen  in  the 
most  distant  regions  of  creation,  in  nearly  the  belts  of  Jupiter — which  no  unassisted  eye 
same  maimer  as  with  us,  although  there  may  could  ever  have  discerned^— and  millions  of 
he  numerous  varieties  and  modifications  <^  stan  a  thousand  times  more  distant  than  the 
the  visual  organs,  so  as  to  render  vision  &r  limits  of  natural  vision,  have  been  brought  to 
more  perfect  and  extensive  than  in  the  case  view  by  the  invention  of  the  telescope ;  which 
of  the  inhabitants  of  our  globe.  We  find  shows  that  the  extent  of  human  vision  is  sus* 
that  there  is  an  immense  variety  in  the  modes  oeptible  of  an  indefinite  increase.  And  if 
\4  vision  among  the  lower  animals.  Some  of  man  can  thus  improve  his  natural  vision,  we 
the  smaller  insects  have  their  eyes  nearly  of  need  not  doubt  that  the  Deity  has  infinite  re- 
a  globular  form  and  very  smalL  so  that  they  sources  at  his  command,  and  that  when  hi 
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pie— ei, he  cui  eoostroctTiflaal  oigansol  fach  templatod,  moet  of  toe  ideMonf  pecalHr  to 
vist  and  extenshre  powers  as  fiir  surpass  the  an  intelligent  being  could  never  be  enjoyed, 
linuts  of  our  comprehension;  and  it  is  not  im-  and  the  manifold  delights  which  flow  iran 
pTobablOy  firom  the  variety  already  known  to  social  intercourse  and  the  contemplation  of 
exist,  that  such  organs  are  actually  to  be  diversified  scenes  and  objects  could  never  be 
found  throughout  diflrerent  regions  of  the  uni-  experienced.  The  supposition  of  an  incapa- 
verse.  Our  extent  of  vision  by  the  telescope  city  for  local  motion  is  therefore  inconsistent 
is  found  to  depend  on  the  extent  of  area  con-  with  the  idea  of  a  rational  being,  and  almost 
tained  in  the  olject-glass,  or  speculum  of  that  involves  an  absurdity.  We  find,  moreover, 
instrument,  which  enables  the  eye  to  take  in  that  in  many  of  the  planets,  particularly  in 
a  greater  portion  of  rays  fixmi  distant  objects  Jupiter  and  Saturn,  there  is  the  most  am- 
than  it  can  do  in  its  natural  state ;  and  there-  pie  space  provided  finrexercising  the  powers  of 
fore,  if  our  eyes  were  formed  with  pupils  of  locomotion;  these  two  planets  containing  more 
a  luge  dimension,  and  with  a  corresponding  than  220  times  the  area  of  the  earth's  snifioe, 
degree  of  nervous  sensibility  in  the  retina,  we  which  aflbrds  a  vast  field  for  excursion,  and 
might  be  enabled  to  penetrate  into  space  to  for  observation  to  their  inhabitants.  Them 
an  extent  of  which  we  have  no  conception,  locomotive  powen  may  be  very  diflerent  finm 
Such  modifications  of  vision,  and  thousands  those  of  man,  both  in  their  fleetness  and  in 
of  others,  are  obviously  withm  the  power  of  their  mode  of  operation.  We  have  reason  to 
Him  who  at  first  organized  all  the  tribes  of  believe  that  in  many  instances  they  vrill  for 
animated  existence.  exceed  oure  in  swiftness,  and  in  the  ease  with 

^  It  is  highly  probable  that  it  is  one  great  de-  which  they  may  be  performed ;  for  if  birds 
sign  of  the  Creator  to  exhibit  to  all  intelligent  and  flying  insects,  and  even  certain  quadm- 
beings  throughout  creation  a  visible  display  of  peds,  are  endowed  with  powers  of  motion  for 
his  gloiy  through  the  medium  of  their  visual  more  swift  and  energetic  than  those  of  man, 
organs ;  for  where  no  organs  of  vision  exist,  it  is  highly  probable  that  rational  and  social 
the  wonderful  apparatus  for  the  production  beings,  in  more  expensive  worlds  than  ours, 
and  distribution  of  light  so  conspicuous  are  capable  of  traversing  space  with  much 
throughout  the  universe,  exists  in  vain ;  and  more  ease  and  agility^  than  the  human  inha- 
therefore,  if  it  be  allowed  to  reason  fi'om  the  bitants  of  our  globe,  otherwise  they  could  not 
means  to  the  end,  or  from  the  cause  to  the  be  supposed  fin*  ages  to  accomplish  a  survey 
efllect,  we  must  admit  that  the  universal  dif-  of  the  world  in  which  they  dwell,  or  to  b^ 
fusion  of  light  through  infinite  space,  from  an  come  acquainted  with  its  leading  features, 
infinite  variety  of  bodies,  must  be  intended  to  Whether  such  motions,  however,  are  pei^ 
produce  vision  through  the  medium  of  organs  formed  on  a  principle  analogous  to  that  on 
similar  or  analogous  to  ours ;  in  order  that  whidi  the  wings  of  birds  are  constructed,  or 
rational  beings  may  enjoy  the  pleasures  arising  on  any  other  principle  to  us  unknown,  is  be- 
irom  this  sense,  and  be  enabled  to  appreciate  yond  our  province  to  determine, 
the  wonden  of  the  universe,  and  the  perfeo-  6*  We  may  also  infer  that  the  inhabitants 
tions  rf  its  Creator.  The  variety  of  means  of  other  worlds  are  furnished  with  a  sense 
and  contrivances  for  the  diffiision  of  Ught  corresponding  to  the  organ  of  hearing,  and  a 
throughout  creation  is  therefore  a  demonstre-  faculty  of  emitting  articulate  eounde.  With- 
tive  evidence  both  of  the  existence  of  intelli-.  out  such  a  sense  and  fiiculty,  it  is  scaroely 
gent  beings  in  other  worlds,  and  that  they  possible  to  conceive  that  social  intercourse, 
are  furnished  with  visual  organs  for  the  pur-  and  a  mutual  interchange  of  sentiment  and 
pose  of  contemplating  the  objects  which  it  feeling  could  be  carried  on  to  any  extent,  or 
rendere  visible.  with  any  great  degree  of  {Measure  or  improve- 

4.  The  inhabitants  of  other  worlds  are  in-  ment,  among  organized  beings.  Pure  spirits 
vested  with  locomotive  powere.  This  we  may  may  have  modes  of  intercourse  and  of  oom- 
infer  from  the  amplitude  of  space  v^ch  every  mnnicating  thought  peculiar  to  themselves, 
world  contains,  and  from  the  consideration  of  which  we  can  at  present  form  no  distinct 
that  they  are  social  beings,  and  hold  a  regular  conception ;  but  organized  intelhgences  most 
intercourse  with  each  other.  We  must,  in-  necessarily  have  some  material  mediums,  or 
deed,  necessarily  suppose  that  there  are  no  facullios,  by  which  sentiments  and  emotions 
rational  beings  confined  to  one  spot  or  point  may  be  expressed  and  communicated.  Some 
of  space,  as  a  tree,  a  shrub,  or  any  other  vege-  of  tiie  planets  are  found  to  be  environed  with 
table;  for  if  this  were  the  case,  there  could  be  atmosi^eres;  and  as  air  is  oie  medium  of 
no  improvement  either  in  knowledge  or  in  sound  in  our  terrestrial  region,  it  doabdeas 
moral  action,  the  capadty  of  the  intellect  serves  a  similar  purpose  in  other  worlds;  and 
could  never  be  expanded,  the  variety  of  beau-  consequently  we  may  conchide  that  the  ani- 
lies  and  sublimities  which  distinguish  all  the  mated  beings  they  contain  are  furnished  with 
works  of  God  could  never 'be  property  con-   organs  for  the  perception  of  sounds  in  all  their 
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nidakilioiii.  la  die  ifptwimUtoM  gnen  *  letmne  of  moons^  and  hj  the  itfll 
ia  tlie  flaered  nooids  of  thie  ezeicisM  of  iiqie-  efiiilgant  splendour  emitted  from  the  spacioiie 
lior  being!,  they  an  eiihiHted  as  uttering  ar-  rings,  eveiy  object  wiU  appear  enlightened 
tiealate  sounds,  and  joining  in  the  hannooies  and  distinctiy  visible,  a  diTersity  of  o^ouring 
of  music.  When  a  multitude  of  angels  de-  will  be  exhibited  by  the  diversity  of  reflected 
soeoded  on  the  plains  of  Bethlehem  to  rays  proceeding  from  the  diflerent  moons  and 
announce  the  birth  of  Messiah  to  the  ahep-  rings,  and  the  shadows  of  objects  will  be  in- 
beids,  they  uttered  articnlate  sounds,  and  erased  and  blended  together,  and  thrown  in 
joined  in  musical  strains  which  struck  the  diflerent  directions,  according  to  the  number 
•an  of  lbs  shepherds,  and  conveyed  a  distinct  and  relative  positions  of  the  nocturnal  lumi- 
impnisiaD  of  the  meaning  of  the  sentiments  naries  which  may  h^ipen  to  be  above  their 
conununicated ;  whidi  drcuznstanoe  leads  us  horizon.  On  winch  account,  I  should  be  dit- 
to conclude,  that  superior  inteUigenoes  in  posed  to  oondude  that  the  inhabitants  of  such 
other  regions  ezprass  sentimenti  and  emo-  planets  have  their  physical  constitntioDs  or- 
tioDs  in  a  manner  somewhat  similar  to  that  ganized  in  such  a  manner  by  Divine  Wisdom 
in  which  we  hold  intereouise  with  one  as  to  fit  them  for  peipetoal  activity,  vrithout 
another,  by  the  Acuities  of  speech  and  standing  in  need  of  any  repose  simUar  to  that 
heatring.  of  sleep. 

6.  It  might,  perhaps,  be  inferred  firom  the       The  above  cursory  remarks  respecting  the 
roiaHon  of  the  idanets— which  produces  the  physical  state  of  the  planetary  inhabitants 
■ttsmations  of  Ujgfat  and  darkness— that  their  nave  been  deduced  chiefly  from  the  asoer- 
inhabitanti  are  subject  to  .something  anaio-  tained  drcumstanoes  and  phenomena  of  the 
gous  to  iieip,  or  stated  intervals  of  repose,  planets,  and  firom  the  general  constltation  and 
Tlusmay  probably  be  the  case  in  some  of  the  economy  of  the  univem.    Several  other  con- 
pbaets^  such  as  Man  or  Mercury,  which  are  elusions  might  likewise  have  been  deduced, 
nnaooompanied  with  satellites ;  but  we  know  but  I  do  not  intend  to  enter  into  the  regions 
too  little  of  the  peculiar  drcumstanoes  of  of  mere  conjecture.    As  rational  and  intelti- 
other  worlds  to  vrarrant  us  to  speak  decisively  gent  beings,  the  inhabitants  of  other  worlds 
on  this  point,  as  the  bodies  of  the  inhabitante   must  necessarily  be  considered  as  prosecuting 
of  other  planete  may  be  so  constructed  as  not  the  study  of  usefiil  science  in  reference  to  aU 
to  stand  in  need  of  being  daily  invigorated  by  those  depaitmente  oi  nature  which  lie  open 
repose  as  the  bodies  (rf*  men.    Besides,  the  to  their  inspection,  and  that  they  exerdse 
celestial  scenery  of  some  of  tfie  planete  is  so  their  mental  fiunilties  in  such  pursuite  and 
grand,  divarofied,  and  picturesque,  that  a  investigations.    If  this  be  admitted,  then  we 
considerable  part  of  their  studies  and  social   must  necessarily  condude  that  they  use  all 
pleasures  may  be  prosecuted  and  enjoyed  the  requisito  means  for  the  investigation  of 
-amidst  the  solenm  grandeur  and  beautiftd   truth,  and  for  progressing  in  knowledge.    I^ 
diversity  of  their  nocturnal  scenes,  and  their  for  example,  they  engage  in  the  study  of 
oontemplations  directed  to  the  interesting  ob-  astronomy  (as  we  have  reason  to  believe  the 
jecte  then  presented  to  their  view*    This  is  inhabitante  of  all  worlds  do)  they  m^ft  make 
probably  the  case  in  the  regi<ms  of  Jupiter  observations,  both   general   and  particular; 
and  Uranus^— particularly  in  Saturn,  where  and  in  order  to  do  so  with  accuracy  and  pre- 
aeven  moons  may  occasionally  be  beheld  in  dsion,  instrumento  of  various  descriptions  are 
the  nocturnal  heavens^  all  «-rhihiting  diflerent  zequinte,  and  the  management  of  these  re- 
phau9i — eome  of  them  changing  their  appa-  quires  the  use  of  handg,  or  some  bodily  parte 
rent  phases,  magnitude^,  and   motion  vnth   answering  a  sunilar  purpose ;  for  none  of  the 
great  rapidity ;  some  of  them  entering  into  lower  animals  on  our  globe  that  are  defident 
an  edipae;   and  othen  emeiging  firom  it;  in  such  a  member  co^  perform  the  cperai- 
while  two  stupendous  rings  stretch  across  the  tions  of  art  which  man  ca:  perform  by  the 
concave  of  the  sky,  presenting  eveiy  moment  use  of  his  hands.    If  a  horse  or  a  bear  vrere 
diflerent  objecte  on  their  vadkee  in  the  course  fiimished  with  the  same  intellectual  faculties 
of  their  npld  diurnal  revolution.  Such  scenes  as  the  human  race,  and  still  retain  ite  present 
will,  perhaps,  be  more  interesting  to  the  in-  organization,  it  could  make  little  or  no  pn>> 
habitante  d  this  planet  than  all  the  splendoun  gress  either  in  sdence  or  art,  without  mem- 
of  their  noonday;*  for  all  the  objecte  on  the  ben  conespondlng  to  human  hands;  and 
■nrfiboe  of  this  planet,  and  likewise  those  on  therefiire  we  may  confidently  c<mdude  that 
Jupiter  and  Uranus,  will  present  a  dififerent  memben  similar  or  analogous  to  these  are 
aspect  from  what  they  do  in  the  daytime,  common  to  us  and  to  the  planeteiy  inhabit- 
Baing  illuminated  by  &»  light  reflected  fipom  ants.    The  study  of  astronomy  likewise  sup- 
poses an  acquaintance  with  £vof7ie/ry.    The 

«:  ^rS'^X.^'^^^^'SS^y'  «™*»  of  ge»nH.l7  m«t  be  the  «me^  ^^j 
Chap.  vUL  region  of  the  universe,  and  perhaps  of  equal 
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vlflity  to  dM  inhabitents  of  the  mott  diftant  tim,  or  obtein  a  fidl  dueovenf  of  all  dio 

woddfl  as  to  man  on  earth.    They  are  trathe  gloriee  of  the  Divinity.    But  tfaia  gradual 

which  are  eternal  and  iinchangeabW»  and  progreanon   and  expannon    of  intellectual 

which  no  locality  or  circomftanoec  within  the  viewa  wiii  be  a  peieniiial  source  of  felicity  to 

limitBof  creation  can  poeeibly  alter  or  modify;  all  Tirtuons   intelligencea.    Whereas,  were 

and  therefore  must  be  recognized,  in  a  greater  the  whole  of  their  knowledge  acquired  at 

or  less  degree,  by  eyeiy  rational  being.    The  once,  or  after  a  short  period  of  duration, 

Creator  himself  has  laid  the  foundation  of  this  the  mind  would  flag,  mental  activity  would 

adenoe,  for  he  presents  us  in  his  works  with  cease,  the  prospect  of  future  knowledge  and 

geometrical  figures  of  various  descriptions,—  enjojrment  would  be  cut  off,  and  miseiy  to  a 

with  circles,  squares,  parallelograms,  hexagons  certain  extent  would  take  poaaeanon  of  the 

and  polygons — with  ellipses,  spheres,  sphe-  soul. 

roids,  and  other  figures,  and  proposes  them.       In    fine,  although    there    an,  doubtless, 

as  it  were,  to  our  study  and  contemplation,  marked  difierenoes  between  the  planetary  in* 

Withgeometiy,arifftmeifsc  and  other  sciences  habitants  and  the  inhabitants  of  our  globe, 

are  intimately  connected,  so  that  the  study  of  and  although  die  natural  scenery  of  thoaa 

the  one  supposes  that  of  the  other.    In  short,  worlds  may  be  considerably  different  firom 

truth,  and  eveiy  branch  of  knowledge  by  ours,  yet  it  ia  not  improbable,  were  we  trani^ 

which  the  mind  of  a  rational  being  can  be  ported  to  those  abodes,  that  we  should  feel 

adorned,  must  be  guhstarUiaily  the  same  in  more  at  home  in  their  society  and  arrange* 

every  world  throughout  the  amplitudes  of  ments  than  we  are  now  apt  to  imagine,  pr^ 

creation.  vided  we  were  once  made  acquainted  with 

Some  persons,  however,  may  be  disposed  their  language,  or  mode  of  communicating 

to  object,  that  the  inhabitants  of  other  worlds  their  ideas.    For  there  are  certain  relations, 

may  see  all  truths  irUuUwely,  and  that  they  sentiments,  dispositions,  and  virtues,  which 

may  have  no  need  to  use  any  means,  as  we  must  be  common  to  intellectual  and  moral 

are  obliged  to  do,  to  acquire  and  to  make  pro-  beiugs,  wherevtf  existing  throughout  the  ma* 

gress  in  knowledge,  and  that  they  acquire  all  terial  universe.    In  req>ect  to  bodily  stature 

their  knowledge  at  once  vrithout  any  exer-  and  appearance,  we  might  be  apt  to  suspect 

tionsy— opinions  which  have  been  frequently  that  there  would  be  many  sttiking  difierenoea 

broached  by  divines,  in  reference  to  the  hap-  in  the  aspect  of  the  inhabitants  of  another 

piness  of  the  future  world.    But  there  ap-  planet,  and  that  strange  and  novel  forms  of 

poan  no  foundation  fer  such  opinions.    We  corporeal  organization  would  every  where  be 

nave  reason  to  believe  that  every  intellectual  presented  to  view ;  yet  it  is  just  as  probable 

being  throughout  creation  exerts  its  powen  that  in  such  a  world  we  should  contemi^ate 

fer  £e  acquisition  of  truth,  and  that  its  ad*  beings  not  much  unlike  ourselves,  and  ani* 

vanoement  in  knowledge  is  progremve  /  fer  matdl  by  similar  or  analogous  views,  senti* 

its  feculties  were  bestowed  fer  the  very  pur-  ments,  and  fSselings,  thou^  placed  in  cir* 

pose  that  they  might  be  exerted  on  all  the  cumstances  and  surround^  with  a  scenery 

different  objects  and  manifestations  of  the  very  difiEerent  firom  those  of  our  sublunary 

Divinity  within  its  reach ;  and  if  all  know-  region. 

ledge  were  intuitive  and  required  no  exertion       Whether  we  may  ever  enjoy  an  intimate 

of  the  mental  feculty,  the  individual  would  correspondence  with  beings  belonging  to  other 

be  reduced  to  something  like  a  mere  machine,  worlds,  is  a  question  which  will  ^equently 

and  would  be  deprived  of  ditf  pleasures  which  obtrude  itself  on  a  contemplative  mind.    It  ia 

arise  from  mental  research  and  investigation,  evident  that,  in  our  present  state,  all  direct 

There  must  likewise  be  b,  progress  in  know-  intercourse  with  other  worlds  is  impossible* 

ledge,  arisLig  fix>m  the  consideration  of  the  The  law  of  gravitation,  which  unites  all  the 

immensity  of  the  Divine  Being,  and  of  his  worids  in  the  universe  in  one  grand  system, 

works,  and  of  the  limited  nature  of  finite  in*  separates  man  firom  his  kindred  spirits  in  other 

telligcnces.    No  finite  being  can  ever  grasp  planets,  and  interposes  an  impassable  barrier 

the  incomprehensible  Divinity,  or  the  immen-  to  his  excursions  to  distant  regions,  and  to 

mty  and  variety  of  his  operations  throughout  his  correspondence  with  other  orden  of  intel« 

btnmdless  space ;  but  it  may  always  be  ad-  lectual  beings.    But  in  the  present  state  he 

vanein^  to  a  more  comprehensive  view  of  the  is  only  in  the  infancy  of  hts  being  /  be  ia 

perfections  and  the  empire  of  the  Eternal,  destined  to  a  future  and  eternal  state  of  exist- 

and  may  thus  go  on  fi'om  one  degree  of  know-  enoe,  where  the  range  of  his  faculties  and  his 

ledge  to  another,  gradually  approximating  connexions  with  other  beings  will  be  indefW 

Unoaris  perfection  during  all  the  periods  of  nitely  expanded.    *<  A  wide  and  boundlesi 

an  immortal  existence,  but  will  never  reach  prospect  Ues  before  him."  and  during  the  re* . 

it;  and  its  happiness  is  connected  with  this  volutions  of  an  interminable  duration,  he  will, 

circumstance,  that  it  will  never  reach  perfeo-  doubtless,  be  brought  into  contact  and  eomat 
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pondeiice  with  numeroiu  orden  of  kindred  mfincy  of  being,  to  form  a  fabtntmn  fir 

beings,  with  whom  he  may  be  pennitted  to  thought,  or  to  aflbid  icope  for  the  exercise  of 

asMciate  on  terme  of  equalitj  and  of  endear-  the  moral  and  intenectaal  powers,  or  materials 

ing  friendship.    All  the  TirtuoDs  intelligences  cm  which  these  powers  may  operate,  anfl  like- 

throughout  creation  may  be  considered  as  wise  for  exhibitmg  a  geruible  display  of  the 

members  of  ooe  great  famifyt  under  the  pe-  charscter  and  perfections  of  the  Almighty, 

caliar  care  and  protection  of  the  UiriysRSAL  The  knowledge  which  may  thus  be  acquired 

Parskt  ;  and  it  is  not  improbable,  that  it  is  of  the  scenes  and  relations  of  the  universe, 

one  grand  design  of  the  Deity  to  promote  a  end  the  attributes  and  moral  goyemment  of 

tegular  and  progressive  intercourse  among  the  iti  Omnipotent  Author,  in  the  course  of  my* 

several  branches  of  his  intelligent  oflspring,  riads  of  ages,  must  be  great  and  extensive 

though  at  distant  intervals  and  in  divers  man-  beyond  what  we  can  well  conceive.    This 

ners,  and  after  the  lapse  of  long  periods  of  knowledge  and  experience  of  physical  objects 

duration.  and  relations  may  prepare  the  rational  soul 

Buch  an  intercourse  may  be  necessary,  in  for  entering  on  the  confines  of  a  higher  and 

Older  to  the  full  expansion  of  the  moral  and  nobler  economy,  where  tmmatirial  scenes 

intellectual  faculties,  and  to  the  acquisition  of  and  relations,  and  particularly  the  attributes 

all  that  knowledge  which  relates  to  the  attri-  of  Divinity,  abstractly  considered,  may  form 

butes  of  the  Divinity,  and  the  physical  and  the  chief  objects  of  research  and  contempla- 

moral  government  of  the  universe.    For  this  tion.    Under  such  a  state  of  economy,  we 

purpose  it  may  be  necessary  that  branches  of  may  conceive  that  intellectual  beings,  to  what- 

the  universal  &mily  that  have  existed  in  dif>  ever  portion  of  the  material  universe  they 

forent  periods  of  duration,  and  in  regions  originally  belonged,  may  hold  the  most  inti- 

widely  separated  from  each  other,  should  be  mate  converse  wiUi  one  another,  by  modes 

brought  into  mutual  association,  that  they  peculiar  to  that  eccmomy,  and  which  sre  be- 

may  communicate  to  each  other  the  results  yond  the  conceptions  of  the  inhabitants  of  the 

of  their  knowledge  and  experience,  the  diver-  physical  universe;  so  that  distance  in  point 

■ity  of  physical  and  moral  circumstances  in  of  space  shall  form  no  insuperable  oanier  to 

Which  they  have  been  placed,  and  the  difibr-  the  mutual  communication  of  sentiments  and 

ent  arrangements  of  Grod's  moral  government  emotions. 

to  which  they  have  been  respectively  sub-       On  grounds  similar  to  those  now  stated, 

jected.     Such  views    correspond  widi    the  vre  might  conceive  it  as  not  altogether  impro- 

npresentations  given  in  Scripture  in  reference  bable,  that  the  spiritual  principle  which  ani« 

to  the  heavenly  state.    The  spirits  of  "just  mates  the  lower  orden  of  animated  nature, 

men  made  perfect"  are  represented  as  joining  and  which  in  some  cases  bean  a  near  resem* 

the  society  of  "  an  innumerable  company  of  blance  to  the  reason  of  man,  may  be  suscep- 

angels,"  which  are  only  another  order  of  ra-  tiUe  of  indefinite  expansion  and  improvement 

tional  beings ;  and  in  the  visions  of  celestial  by  being  connected  with  a  superior  oiganiza- 

bliss,  recorded  in  the  book  of  Revelation,  both  tion,  and  that  such  beings  may  ultimately 

men  and  the  angelic  hosts  are  exhibited  as  pass  through  various  gradations  of  rank  in 

forming  one  society,  and  joining  in  unison  in  the  physioi  and  intellectual  economy,  till 

celebrating  the  perfbctions  of  Him  who  sitteth  they  arrive  at  a  station  superior  to  that  of  the 

on  the  throne  of  the  universe.  most    enlightened    and    improved    human 

But  should  the  lavrs  of  the  physical  sys-  beings.    But  as  we  are  now  bordering  on 

tem,  and  the  immense  distances  which  inter-  the  regions  of  doubt  and  uncertainty,  suffice 

vene  between  the  several  worids,  prevent  such  it  to  say,  that  it  appeara  highly  probable, 

associations  as  I  have  now  supposed,  there  from  a  consideration  of  the  Divine  benevo- 

may  be  another  economy,  superior  to  the  phy-  lence,  of  the  relations  which  subsist  throughout 

deal,  which  may  consist  vrith  the  most  exten-  the  physical  and  intelligent  system,  and  of 

sive  and  intimate  intercourse  of  all  rational  the  intimations  contained  in  the  records  of 

and  virtuous  beings.    There  may  be  a  apiriU  revelation,  that  virtuous    and    holy  intelli- 

utU  economy  established  in  the  univene,  of  gences,  from  difierent  regions  of  the  material 

which  the  physical  structure  of  creation  is  the  creation,  as  brethren  of  the  same  great  fiunitjTt 

basis  or  platform,  or  the  introductory  scene  in  shall,  at  one  period  or  another,  hold  the  most 

which  rational  beings  are  trained  and  pre-  intimate  converse  and  communion,  and  le- 

pared  for  being  memben  of  the  higher  order  heaise  to  each  other  their  mutual  histozy  and 

of  this  celestial  or  intellectual  economy.    It  experience.    Such    intercourse    wimld    evi« 

appean  highly  probable  that  the  first  intro-  dently  enhance  that  felicity  which  it  ia  the 

duction  of  every  rational  creature  into  exist-  great  design  of  the  Creator  to  communicate, 

enoe  is  on  the  scene  of  a  physieai  economy,  and  the  means  by  which  it  may  be  efifected 

The  diversified  scenes  and  relations  of  the  are  obviously  within  the  limits  of  '   ~  ' 

■aterial  world  ^pear  to  be  neoeMaiy,  in  the  Wisdom  and  Omnipotence. 
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te  ike  Moral  State  of  the  inhabUante  of  innocence  or  moral  rectitude,  witboot  anj 

other  Worlde*  natural  bias  to  moral  eviL    To  suppoae  the 

contrary  would  be  to  admit  tbat  tbc  Diyine 

Tbe  moral  state  of  intellectual  beings  in  Being,  who  is  poaaeased  of  perfect  holiness 
other  worlds  is  a  subject  of  still  greater  into-  and  rectitude,  infuses  into  rational  beings  at 
rest  and  importance  than  their  (Physical  state  their  creation  a  principle  of  sin,  or  a  tendency 
and  constitution,  and  the  scenes  of  nature  to  moral  evil,  which  would  be  inconsistent 
with  which  they  are  surrounded ;  for  on  the  with  evezy  scriptural  view  we  can  take  of  the 
moral  temperament  of  such  beings,  and  the  character  of  Crod.  Such  beings,  therefore,  so 
passions  and  aflections  they  disiAay,  will  long  as  they  continue  in  their  primeval  recti- 
chiefly  depend  the  happiness  of  the  intelligent  tude,  are  in  A  state  of  happiness ;  and  eveiy 
system  throughout  every  region  of  the  uni-  arrangement  of  the  Creator  in  relation  to 
verse.  It  is  possible  to  suppose  a  region  of  them  must  be  conceived  as  having  a  direct 
creation  furnished  with  every  thing  that  is  tendency  to  promote  their  sensitive  and  in- 
grand,  beautifiil  and  magnificent,  and  calcu-  tellectnal  enjoyment  Moral  evU,  however, 
lated  to  gratify  in  the  highest  degree  the  has  been  introduced  into  the  universe,  and 
senses  and  imagination,  and  yet  the  abode  of  we  know  by  experience  many  of  its  malignant 
wretchedness  and  miseiy.  If  passions  and  and  miserable  effects.  For  any  thing  we 
dispositions  similar  to  those  which  actuate  the  know  to  the  contrary,  the  operation  of  this 
most  vicious  and  depraved  class  of  mankind  principle  may  he  feu  in  some  other  worlds 
were  universally  to  prevail  in  any  world,  besides  our  own,  though  we  have  reason  to 
however  beautiftil  and  sublime  its  physical  believe,  from  a  consideration  of  Divine  goojd- 
arrangements,  true  happiness  would  be  ba-  ness,  that  its  efiects  are  not  very  extensive, 
nished  from  its  society,  and  miseiy,  in  all  its  Its  introduction  into  the  world  has  doubtless 
diversified  ramifications,  would  be  found  pei^  been  permitted  in  order  to  bring  about  a 
vading  its  abodes.  Even  the  tempers  and  greater  good  to  the  universe  at  large  than 
dispositions  which  are  frequently  exhibited  in  could  have  been  accomplished  vrithout  it,  in 
polished  society,  and  by  some  men  who  call  order  to  exhibit  to  the  intelligent  system  a 
themselves  Christians  and  philosophers,^  display  of  the  miserable  and  extensive  eflects 
jealousy,  emulation,  envy,  pride,  revenge,  which  necessarily  flow  from  a  violation  of  tho 
selfishness,  and  snch  like, — were  they  to  reign  original  moral  laws  given  forth  by  the  Crea- 
uncontrolled  in  any  region,  would  soon  trans-  tor,  and  to  demonstrate  the  indispensable 
fi>rm  intellectual  beings  into  an  assemblage  of  necessity  of  a  universal  adherence  to  these 
fiends,  and  banish  true  enjoyment  from  every  laws,  in  order  to  secure  the  harmony  and  the 
department  of  the  social  system.  happiness  of  the  intelligent  universe. 

If  these  sentiments  be  admitted,  it  will  fol-  In  conformity  to  the  axiom  stated  above, 
low,  that  were  we  permitted  to  range  through  we  must  necessarily  suppose  that  rational  be^ 
any  of  the  planetary  worlds,  the  pleasures  ings,  wherever  existing,  were  created  in  per- 
and  enjoyments  of  such  an  excursion  would  feet  moral  purity,  and  had  a  law  or  laws  im- 
chiefly  depend  on  the  character  and  disposi-  pressed  upon  their  minds  congenial  to  the 
tions  of  those  who  accompanied  us,  and  of  holiness  of  the  Almighty  Creator,  and  cal* 
the  inhabitants  of  the  planet  through  which  culated  to  promote  ^  moral  order  of  the 
we  roamed.  Were  we  to  be  treated  by  the  intelligent  system,  and  consequently  the 
Inhabitants  of  another  world  in  the  same  way  happiness  of  every  individual  belonging  to  it. 
as  Mr.  Park  was  treated  by  the  Moors  when  Moral  order  consists  in  &e  harmonious 
he  was  traversing  the  wilds  of  Afirica,  or  as  a  arrangement,  disposition,  and  conduct  of  in- 
poor  wretched  foreigner  is  sometimes  treated  telligent  beings,  corresponding  to  the  relations 
in  our  own  country,  we  should  find  little  en-  in  which  they  stand  to  one  another  and  to 
joyment  amidst  all  the  beauties  and  novelties  their  Creator,  and  calculated  to  promote  their 
of  scenery  which  might  meet  our  eye  in  such  mutual  happiness.  Wherever  moral  order 
a  world,  for  i^pon  the  aflections  and  conduct  prevails,  every  being  holds  its  proper  station 
of  intelligent  beings  towards  one  another  in  the  universe,  acts  according  to  the  nature 
must  depend  the  happiness  of  individuals,  and  of  that  station,  uses  its  faculties  for  the  pur- 
of  the  whole  social  system  throughout  eveiy  pose  for  which  they  were  originally  intended, 
department  of  creation.  displays  dispositions  and  emotions  towards 

It  ui  probable  that  the  greater  part  of  the  fellow-creatures  and  the  Creator  oorresp<md- 

inhabitants  of  all  worlds  are  in  a  state  of  in-  ing  to  the  respective  relations  in  which  tliey 

nocence,  or,  in  other  words,  that  they  remain  stand,  and  endeavours  to  promote  enjoyment 

in  that  state  of  moral  rectitude  in  which  they  among  all   surrounding  beings.*    For  ftha 

were  created;  for  we  may  assume  it  as  an  _             .....         .       «         >     ^ 

«•&.«».  *!«««  1^^^  ^•;^«».i  iw.:»^  »k.»«  A.^  •  For  a  particular  Illustration  of  mtal  9rd$r^ 

axmm  that  e-ery  rational  beuigr  when  first  „,^  wader  i.  referred  to  "  The  Philoeopby  of  Ra. 

~^         into  existence,  is  placed  m  a  state  of  ligion^**  Prelminarf  D^finiOoiu,  ftx.  u 
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pvpow  of  wcnring   taoal   older,  eeitain  Theae  an  the  laws  liy  whidi  not  cnlymaa 

moral  knvaniiut  be  rapiMMed  to  be  promul-  on  earth,  but  all   '^the   principalities  and 

gated  by  the  Oreator,  or  at  least  written  i]^n  powers  of  heaven,"  are  governed  and  directed* 

the  hearts  of  all  rational  beings,  as  principles  and  by  which  thi^  are  boond  to  regulate  all 

of  action,  to  regulate  all  the  morements  of  their  tfioughts,  afllections,  and  conduct    The 

the  intelligent  system.  These  ]awsmnstbesc»6-  lowest  orden  of  rational  existence  come  with- 

f^m/tai/y  the  same  as  to  their  general  bearings  in  the  range  of  these  unxrersal  laws,  and  the 

tlLMighout  all  the  wwUs  in  ^m  univene.  highest  orders  of  the  seraphim  are  not  b^ 

But,  it  may  be  asked,  what  are  those  y ond  their  controL  As  the  law  of  gravitatioa 

general  laws  to  which  I  allude,  and  have  they  extends  its   influence    throughout    all    the 

ever  been  promulgated  to  man  upon  earth  f  planetary  worlds,  and  even  to  the  remotest 

I  answer,  they  have  aotnalhr  been  revealed  to  stars,  uniting  the  whole  in  one  harmonious 

the  inhabitants  of  our  globe  by  the  highest  system,  so  the  law  of  universal  hoe  difihses 

authority,  and  reason  can  demonstrate  their  its  influence  over  the  intelligent  universe, 

applicability  to  all  worids.  They  are  these  nniting  the  individuals  who  are  subject  to  its 

''  Thou  shalt  lots  tem  Lobd  nr  Oon  sway  in  one  harmonious  and  happy  assod*- 

wiTS  ALL  THT  HumT,  AifB  WITH  ALK  THT  tiou.    Honce  it  IbUowB,  thst  were  we  com- 

xziro,  AHD  WITH  A1.L  THT  STmBVOTH.  This  plotoly  animated  by  this  noble  principle,  and 

Is  the  first  and  great  commandment.    And  were  we  permitted  to  visit  those  woridswhere 

the  second  ii  like  unto  it:  Thou  shalt  i.ot>  it  reigns  supreme,  and  to  mingle  with  their 

THT  KxioHBouB  AS  THTSBLT."    Thcso  laws  inhabitantB,  we  should  be  recognixed  as  friends 

are  not  to  be  oonadered  as  confined  merety  and  brethren,  and  participate  of  all  those 

to  the  regulation  of  the  afiections  and  actions  i^easures  and  enjoyments  of  which  it  is  flie 

of  human  beings,  but  to  every  individual  of  source.     The  lull  recognition,  4faen,  of  the 

the  moral  system,  wherever  exiiting ;  for  we  laws  to  which  we  have  referred,  and  their 

carmot  for  a  moment  suppose  that  laws  di-  complete  and  uninterrupted  influence  over 

lectly  opposite  to  these  would  be  given  by  the  the  moral  powers,  may  be  considered  ss  quali- 

Creator  to  any  class  of  intelligences.  It  would  fying  the  individual  for  being  a  citizen  of  the 

be  inconsistent  with  every  thing  we  know  of  great  moral  universe,  and  for  associating  vrith 

the  character  of  the  Divinity  to  imagine  that  all  holy  beings  throughout  the  wide  Empire 

he  would  promulgate  to  any  class  of  beings  of  omnipotence,  should  he  ever  be  permitted, 

such  laws  as  these : — **  Thou  shalt  hate  thy  at  any  period  of  duration,  to  vint  other  worids^ 

Creator,"  and  *'  thou  shalt  hate  all  thy  fellow-  and  mingle  with  other  orders  of  rational  in* 

ereatures.**      And  if  such  an  idea  would  telligenoes.* 

evidently  involve  in  it  a  glaring  inconristency  These  laws,  in  reference  to  the  inhsbitants 

and  absurdity,  then  it  follows  that  the  very  of  our  world,  diverge  into  numerous  ramifica- 

'opposite  of  such  injunctions  must  be  the  tions.    The  precepts  of  the  moral  law,  or  the 

general  principles  which  govern  the  inhabit-  ten  commandments,  are  so  many  brandies  of 

ants  of  all  worlds  that  have  retained  their  moral  duty  flowing  from  these  first  prindples; 

allegiance  to  their  Creator.    There  is  not  a  and  in  the  discourses  of  our  Saviour  and  the 

single  being  possessed  of  a  rational  nature,  practical  parts  of  the  spostolie  epirtles  they 

either  in  the  planetary  system  to  which  we  diverge  into  still  more  specific  and  minute 

belong  or  to  any  other  system  throughout  the  ramifications,  bearing  upon  all  the  diversified 

sidereal  heavens,  but  is  under  indispensable  relations  of  life  and  the  various  circumstances 

obligations  to  regulate  its  conduct  by  the  two  connected  with  moral  conduct    But  all  the 

general  laws  or  prindples  to  which  we  have  particular  rules  and  precepts  alluded  to  are 

referred,  and  to  yield  a  complete  and  unre-  resolvable  into  the  general  prindples  or  afifeo* 

served  obedience  to  all  that  is  induded  in  tions  stated  above,  and  b^  the  same  rela- 

such  requisitions.    Wherever  euch  obedience  tions  to  each  other  as  the  trunk  of  a  tree  to 

is  complete,  order,  harmony,  and  happiness  its  brandies,  or  jub  a  fountain  to  the  diversified 

are  the  natural  and  necessary  results;  but  streams  which  it  sends  forth.  In  other  worids 

could  we  suppose  these  laws  reversed,  and  relations  may  exist  diflerent  from  those  whidi 

the  inhabitantB  of  any  worlds  to  act  on  pria-  are  found  in  human  society,  and  consequentiy 

dples  directly  opposite,  a  scene  of  anarchy,  particular  precepts  diflerent  fitmi  ours  may 

confiudon,  and  imsery  would  ensue,  whidi  form  a  part  of  their  iqoral  code,  while  certain 

would  completely  disorganize  the  sodal  sys-  relations  which  obtain  among  us  may  have 

tem,  and  render  existence  a  curse  rather  than  no  place  among  other  orders  of  beings,  and 

a  blessing;  and  in  worids  where  those  laws  of  course,  the  precepts  which  particularly 

are  partialfy  violated,  as  in  the  world  in  bear  upon  such  relations  will  be  in  their  cb^ 

whM&  we  dwell,  diMrder  and  misery  will  be  ^  _                   .    .      ^     «         wt       ...  ^ 

lb.  n»ult  mproportion  to  the  fi^iuency  ««i  ^  !:USZ'«'S!i'^'S!  •^'^^ISlJ^^?^ 

eoEtent  of  their  violation.  liglon,"  particuUrly  ebap.  11.  sset.  vl. 
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cmiMtanoM  «ltog«diar  tumeeemrf.  But  we  Evwy  ftet  wiH  be  faiily  and  tnil>  exhibited 
nifty  roit  aHimd  that  all  the  partkuJar  pie-  without  deoeptioD  or  the  leaat  tendency  to 
eepti,  applicable  to  whatever  ciicaniatanoea  nuwepieientation  or  exaggeration.  I^Mfe 
and  relatione  may  exiat  in  other  regiona  of  will  be  themoateompleteKlianoeon  penonal 
enation*  will  be  founded  on  the  oniTerMd  ervidence  in  legaid  to  ereiy  fact  and  dream- 
principles  to  which  we  have  adverted,  and  ^  itanoe  vrfaich  has  been  witnessed  by  any  in- 
completely conformable  to  their  spirit,  and  to  dividoals;  for  want  of  wbkh  confidence  in 
the  benevolent  designs  they  are  intended  to  our  wmldy  the  rational  inquirer  has  been  per- 
accomplish.  plexed  by  the  jarring  statements  of  lying 

In  ail  thoae  worids  where  the  love  of  God  tnveUers  and  pretended  philoeophers ;  eno* 
and  of  fellow-tntelUgenoes  reigns  supreme,  the  neous  theories  have  been  framed,  the  mists  of 
inhabitants  may  be  conceived  to  make  rapid  fidsehood-  have  interoepted  Uie  light  of  truth, 
improvements  in  knowledge ;  for  the  malig-  the  foundations  of  true  knowledge  under- 
nant  principles  and  pasrions  which  prevail  mined,  and  sdenoe  anreeted  in  its  progress 
among  men  have,  in  numerous  instances,  towards  perfection.  All  such  evils,  however, 
been  the  means  of  retarding  the  progress  of  will  be  unknown  in  worldswhere  the  inhabit- 
nsefiil  science  and  its  difTnsion  throughout  ants  have  arrived  at  moral  perfection, 
society.  Butwfaere  love  in  all  its  emanations  In  fine,  fiom  what  has  been  now  stated, 
pervades  every  mind,  society  vrill  unite  and  we  may  conclude  that  the  spirit,  the  /?fTf»- 
narmoniia  in  the  praeecution  of  every  plan  d^^le,  and  enenu  ci  our  holy  religion,  as 
by  which  the  intellectual  faculty  may  be  delineatetl  in  the  Scriptures,  must  be  common 
inadiated  and  happiness  difiused.  Besides,  to  all  tike  inhabitants  of  the  umverse  who 
in  such  a  state  of  society,  truth  will  be  for  havv  retained  their  primeval  rectitude  and 
•ver  triumphant  and   fojaehood  unknown,  innooenoe. 
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CHAPTER  XIX. 
A  Summary  View  of  the  Umverte. 

HATnre  in  the  pieoeding  pages  aflbrded  a  It  would  be  requisite  that  more  than  nine 

few  sketches  in  reference  to  the  principal  hundred  thmutrnd  ku/ubeapes,  of  the  extent 

fects  connedted  with  the  sidereal  heavens,  we  generally  behold  around  us,  shouM  be 

which  constitoto  the  most  extensive  portion  made  to  pass  in  review  before,  and  a  sufficient 

of  creation  within  the  limits  of  our  know-  time  allcmed  to  take  a  distinct  view  of  the 

ledge,  it  may  not  be  inexpedient  to  take  a  objects  of  which  they  are  composed,  ere  we 

aummaiyviewofthe  range  of  objects  to  which  could  form  an  adequate  conception  of  the 

our  attention  has  been  directed,  in  order  to  magnitude  and  the  immense  variety  of  objecto 

direct  our  occasional  reflections  on  this  sob-  on  the  whole  earth.    Were  only  twentjr  mi^ 

jeet,  and  to  enable  us  to  form  an  approximate,  nutes  allotted  for  the  contemplation  of  eveiy 

though  feint  and  limited,  idea  of  that  universe  landscape,  and  ten  hours  every  day,  it  would 

over  which  Omnipotence  presides,  and  of  the  require  ninety  years  of  constant  observation 

perfections  of  ite  adorable  Author.  before  all  the  prominent  objects  on  the  suifeoe 

We  can  obtain  an  approximate  idea  of  the  of  the  globe  could  thus  be  surveyed.    Were 

universe  only  by  commencing  a  train  of  it  possible  to  take  a  distinct  mental  survey  of 

thought  at  those  objects  with  which  we  are  such  a  number  of  landscapes,  we  might  ac- 

moie  immediately  conversant,  and  ascending  quire  a  tolerable  conception  of  the  amplitude 

gradually  to  objects  and  scenes  more  distant  of  our  globe,  and  it  would  serve  as  a  standard 

and  expansive.    We  are  partly  acquainted  of  comparison  for  other  globes  which  for  ex- 

vrith  the  oljects  which  constitute  the  lan^  eel  it  in  magnitude.    But  I  believe  veiy  few 

ecape  around  us,  of  which  we  form  a  party—  persons  are  capable  of  forming,  at  one  eon* 

the  hills,  the  plsins,  the  lofty  mountains,  the  eeption,  a  fiiU  and  comprehensive  idea  of  the 

forests,  the  rivers,  the  lakes,  and  the  portions  soperficia]  extent  of  the  world  in  which  we 

of  the  ocean  that  lie  immediately  adjacent,  dwell,  whose  surface  contains  no  less  than 

But  all  the  range  of  ohgects  we  can  behold  one  hundred  and  ninety-seven  millions  of 

m  an  ordinary  landscape  forms  but  a  veiy  square  miles.    The  most  complete  conception 

email  and  inconsiderable  speck,  compared  with  vre  can  form  must  indeed  ftJl  very  for  short 

the  whole  of  the  mighty  continents  and  islands,  of  the  reality. 

the  vast  ranges  of  lofty  mountains,  and  the  But  however  ample  and  correct  our  con- 
expansive  lakes,  seas,  and  oceans  which  con-  captions  might  be,  and  howerer  gr^at  this 
stitnte  the  surface  of  the  terraqueous  globe,  earth  might  appear  in  the  view  ^  the  ftail 


114                                      8IDESBAL  HEAVENa 

beiiigB  dill  inhabit  it,  we  kpow  that  it  is  only  tta  Divinitj,  and  all  diaft  we  know  of  Ua  duh 

an  inooniidenble  ball,  wben  compared  with  racter  fiom  the  rereUtions  of  his  word.    If 

some  of  the  planetaiy  bodies  belonging  to  om  this  earth  would  have  lieen  **  creaUd  in  vain* 

own  system.  One  of  these  bodies  would  contain  had  it  not  been  inhalMted/  ao  those  stair/ 

within  its  dimensions  nine  hundred  globes  as  orbs,  or,  in  other  words,  those  magnificent 

large  as  this  eaithi — another,  fourteen  bun-  suns  would  likewise  have  been  created  in 

died  of  similar  globes ;  and  were  five  hundred  vain,  if  retinues  of  worlds  and  myriads  of  intel- 

globes,  as  large  as  that  on  which  we  dwell,  Ugent  beings  were  not  irradiated  and  cheered 

arrang^  on  a  vast  plane,  the  outermost  ring  by  their  benign  influence, 

of  the  planet  Saturn,  which  is  643,000  miles  These  thousand  stars,  then,  which  &e  un- 

in  drcumferenoe,  would  inclose  them   alL  asnsted  eye  can  perceive  in  the  canopy  of 

Such  are  the  vast  dimensions  of  some  of  those  heaven,  may  be  considered  as  connected  with 

bodies,  which  appear  only  like  lucid  specks  at  least  fifty  thmuand  worlds ;  compared 

on  the  concave  surface  of  our  sky.    This  vrith  the  amount  of  whose  population  aU  the 

earthy  however,  and  all  the  huge  planets,  satel-  inhabitants  of  our  globe  would  a{^)ear  only 

lites,  and  comets,  comprised  within  the  range  as  *<  the  smallest  dust  of  the  balance.'*    Here 

of  the  solar  system,  bear  a  veiy  small  proper-  the  imagination  might  expatiate  for  ages  of 

tion  to  that  splendid  luminaiy  which  enlightens  ages  in  surveying  this  portion  of  the  Creator's 

our  day.    The  sw  is  fn^  hundred  times  kLigdom,  and  be  lost  in  contemplati<m  and 

larger  than  the  whole,  and  would  contain  wonder  at  the  vast  'extent,  the  magnitude,  the 

within  its  vast  circnmference  thirteen  hun-  magnificence,  and  the  immense  variety  of 

dred  thousand  globes  as  large  as  our  world,  scenes,  objects,  and  movements  which  would 

and  more  than  sixtf  milUons  of  globes  of  the  meet  the  view  in  every  direction;  for  here  we 

size  of  the  moon.    To  contemplate  all  the  have  presented  to  the  mental  eye,  not  only 

variety  of  icenery  on  the  sur&ce  of  this  lumi-  single  suns  and  single  systems,  such  as  that 

nary,  would  require    more    than    fifty-five  to  which  we  belbng,  but  suns  revolving  anmnd 

thousand  years,  although  a  landscape  of  five  suns,  and  systems  around  systems,— -systems 

thousand  square  miles  in  extent  were  to  pass  not  only  double,  but  treble,  quadruple,  and 

before  our  eyes  every  hour.    Of  a  globe  of  multiple,  all  in  complicated  but  harmonions 

such  dimensions,  the  most  vigorous  imagina-  motion,  performing  motions  more  rapid  than 

tion,  after  its  boldest  and  most  extensive  ex-  the  swiftest  planets  in  our  system,  though 

cursions,  can  form  no  adequate  conception,  some  of  them  move  a  hundred  thousand  miles 

It  appears  a  kind  oi  universe  in  itself;  and  every  hour, — finishing  periods  of  revolution, 

ten  thousands  of  yean  would  be  requisite  be-  some  in  30,  some  in  300,  and  some  in  1600 

fore  human  beings,  with  their  present  fiiculties,  years.    We  behold  suns  of  a  blue  or  green 

could  thoroughly  investigate  and  explore  its  lustre  revolving  around  suns  of  a  white  or  a 

vast  dimensions  and  its  hidden  wonders.  ruddy  colour,  and  both  of  them  illuminating 

But  great  as  the  sun  and  his  surrounding  vrith  contrasted  coloured  light  the  same  assem- 

planets  are,  they  dwindle  into  a  point  when  blage  of  worlds.    And  if  the  various  orders 

vre  wing  our  flight  towards  the  starry  firms-  of  intelligences  connected  with  these  aystems 

ment    Before  we  could  arrive  at  the  nearest  were  unveiled,  what  a  scene  of  grandeur, 

object  in  this  firmament,  we  behoved  to  pass  magnificence,  variety,  diversity  of  intellect, 

over  a  space  at  least  twenty  billions  of  miles  and 'of  wonder  and  astonishment,  would  burst 

in  extent^ — a  space  which  a  caimon  ball,  fly-  upon  the  view !    Here  we  might  be  apt  to 

ing  with  its  utmost  velocity,  would  not  pass  imagine  diat  the  whole  glories  of  the  Creator's 

over  in  less  than  fi>ur  millions  of  years.  Here  empire  have  been  disclosed,  and  that  we  had 

every  eye  in  a  clear  winter's  night  may  be-  now  a  prospect  of  universal  nature  in  nU  its 

hold  about  a  thousand  shining  orbs,  most  of  extent  and  grandeur. 

them  emitting  their  splendours  firom  spaces  But  although  we  should  have  surveyed  die 
immeasurably  distant ;  and  bodies  at  such  whole  of  this  magnificent  scene,  we  should 
distances  must  necessary  be  of  immense  ma^  still  find  ourselves  standing  only  on  Ae  out- 
nitude.  There  is  reason  to  believe  that  the  skirts,  or  the  extreme  verge  of  crcatiork 
least  twinkling  star  which  our  eyes  can  dis-  What  if  all  the  stars  which  the  unassisted  eye 
cem  is  not  less  than  the  sun  in  magnitude  can  discern  be  only  a  few  scattered  orbs  on 
and  in  splendour,  and  that  many  of  them  are  the  outskirts  of  a  cluster  immensely  more  un- 
even a  hundred  or  a  thousand  times  superior  merous!  What  if  all  this  scene  of  grandev 
in  magnitude  to  that  stupendous  luminary,  be  only  as  a  small  lucid  speck  compared  vrilll 
But  bodies  of  such  amazing  size  and  splendour  the  whole  extent  of  the  firmament  t  There 
cannot  be  supposed  to  have  been  created  in  is  demonstrative  evidence  from  obseivatian 
vain,  or  merely  to  diffuse  a  useless  lustre  over  that  this  is  in  reality  the  case.  In  one  -ucU 
the  wilds  of  immennty.  Such  an  idea  would  circle  in  the  heavens,  scarcely  perceptible  on  « 
oe  utteriy  inconsiBtent  with  the  perfections  of  %  itaiab  xlv.  18. 
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canory  view  uf  the  fimuanent,  then  are  twen-  these  bodies  to  pass  in  review  belbra  ns  eoery 
tf  thousand  trnes  more  stars  distinguishable  minute,  it  wimld  require  mora  than  fhiee  milk 
1^  the  telescope  than  what  the  naked  eye  can  lions,  eight  hundred  and  ibrtj  thousand  yean 
discern  throughout  the  visible  canopy  of  of  unremitting  observation  before  the  whole 
heaven.  The  Milky  Way,  were  it  supposed  could  be  contemplated  even  in  this  rapid  man- 
to  contain  the  same  number  of  stars  through-  ner.  Were  an  hour's  contemplation  allotted 
out  its  whole  extent  as  have  been  observed  in  to  each,  it  would  require  two  hundred  and 
certain  portions  of  it,  vrould  comprise  no  less  thirty  millions,  firar  hundred  thousand  yean 
than  20,191,000  stars;  and  as  each  of  these  till  all  the  series  passed  under  review;  and 
Stan  u  doubtless  a  sun,  if  we  suppose  only  were  we  to  suppose  an  intelligent  being  to 
fifty  planets  or  worlds  connected  with  each,  remain  fifty  yean  in  each  world  for  the  pnr- 
we  shall  have  no  less  than  1,009,550,000,  or  pose  of  talung  a  more  minutb  survey  of  its  pe- 
more  than  a  thouBond  tnilKons  of  worlds  con-  culiar  scenery  and  decorations,  100,065,000^ 
tained  within  the  space  occupied  by  this  lucid  000,000,  or  a  hundred  billions,  nine  hundred 
lone.  Here  an  idea  is  presented  which  com-  and  fifty-five  thousand  millions  of  yean  would 
pletely  overpowen  the  human  faculties,  and  elapse  before  such  a  survey  could  be  com- 
at  which  the  boldest  imagination  must  shrink  pleted ;  a  number  of  yean  which  to  limited 
back  at  any  attempts  to  form  an  approximate  minds  seem  to  approximate  to  something  like 
conception.    A  thousand  millions  of  worlds!   eternity  itselfl 

We  may  state  such  a  ftct  in  numben  or  in       Still,  all  this  eountUu  amemhlage  of  tuna 
words,  but  the  brightest  and  most  expansive   and  worlds  is  not  the  universe.    Although 
human  intellect  must  utterly  fail  •in  grasping   we  could  range  on  the  wings  of  a  sereph 
all  that  is  comprehended  in  this  mighty  idea ;   through  all  this  confluence  of  sidereal  systems, 
and  periiaps  intelligences  possessed  of  powen   it  is  more  than  probable  that  we  should  find 
&r  superior  to  those  of  man  are  inadequate  to   ourselves  standing  only  on  the  veige  of  crea- 
fimn  even  an  approximate  conception  of  such   tion,  and  that  a  boundless  prospect,  stretching 
a  stupendous  scene.     Yet  this  scene,  magnifi-   towards  infinity  on  every  side,  would  still  be 
cent  and  overpowering  as  it  Is  to  limited  minds   presented  to  view  ;^r  we  cannot  suppose  for 
such  as  oun,  is  not  the  scene  of  the  universe ;    a  moment  that  the  empire  of  Omnipotence 
it  is  only  a  comparatively  insignificant  speck   terminates  at  the  boundaries  of  human  vision, 
In  the  map  of  creation,  which  beings  at  re-   even  when  assisted  by  the  most  powerful  in- 
mote  distances  may  be  unable  to  detect  in  the   strumenti.      Other  intelligences  may  have 
canopy  of  their  sky,  or  at  roost  will  discern  it   powen  of  vision  capable  of  penebrating  into 
only  as  an  obscure  point  in  the  furthest  ex-   space  a  hundred  times  further  than  oun  when 
tremities  of  their  view,  as  we  disting^h  a   assisted  with  all  the  improvements  of  art;  but 
fiunt  nebulous  star  through  our  best  telescopes,   even  such  beings  cannot  be  supposed  to  have 
Ascending  from  the  Milky  Way  to  the  still   penetrated  to  the  uttermost  boundaries  of 
remoter  regions  of  space,  we  perceive  sevenl   creation.    Man  in  future  ages,  by  the  im- 
thousands  of  dim  specks  of  light  which  power-   provements  of  optical  instruments,  may  be 
fhl  telescopes  resolve  into  immense  clusten   able  to  penetrate  much  further  into  the  ze- 
of  stars.    These  nebulas,  as  they  are  called,   mote  regions  of  space  than  he  has  hitherto 
may  be  considered  as  so  many  milky  ways,   done,  and  may  descry  myriads  of  objects 
and  some  of  them  are  supposed  even  to  *<  out-   which  have  hitherto  remained  invisible  in  the 
vie  our  Milky  Way  in  grandeur."  Above  three   unexplored    regions    of  iomiensity.     Ever 
thousand  ofthese  nebula  have  been  discovered;   sinoe  the  invention  of  the  telescope,  one  die-* 
and  if  only  two  thousand  be  supposed  to  be   coveiy  has  followed  another  in  almost  regular 
resolvable  into  starry  groups,  and  to  be  as  rich   succession.     In  proportion  to  the  increase 
In  Stan  at  an  average  as  our  Milky  Way,   and  activity  of  astronomical  observers,  and 
then  we  are  presented  with  a  scene  which   theimprovementoftheinstrumentsofobserva- 
comprises  2000  times  20,191,000,  or  40,382,-   tion,  the  more  remote  spaces  of  creation  have 
000,000,  that  is,  more  Ihan  forty  thousand  been  explored,  and  new  scenes  of  the  universe 
fttiUians  of  stars.    And  if  vre  suppose,  as  for-   laid  open  to  human  contemplation.   And  who 
merly,  fifty  planetary  globes  to  be  connected   shall  set  boundaries  to  the  improvements  and 
with  each,  we  have  exhibited  before  us  a  .diw^veries  of  future  and  more  enlightened 
prospect  which  includes  2,019,100,000,000,   generations  1     Before  the  invention  of  the 
or  two  billions,  nineteen  thousand  one  bun-   telescope,  it  would  have  been  foolish  to  have 
dred  millions  of  worlds.    Of  such  a  number   asserted  that  no  more  stan  existed  than  those 
of  bodies  we  can  form  no  distinct  conception,   which  were  visible  to  the  naked  eye;  and 
and  much  less  can  we  form  even  a  rude  or  after  Galileo  had  dlMxivered  with  his  fint 
approximate  idea  of  the  grandeur  and  mag-   telescope  hundreds  of  stan  which  were  pre- 
nifieenoe  which  the  whole  of  such  a  scene   viously  unknown,  it  would  have  been  equally 
most  dispUy.    Were  vre  to  suppose  each  of    absurd  to  have  maintained  that  the  telesoopo 
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wwld  now  bo  Anuer  iupiovieay  Mid  thit  no  noneo  wo  moy  condnoo  tluit  hMvo  w  b9 
•ddilioiial  itan  would  oftofrwudo  bo  dio-  enotedbeing,ev<enof  tibo  highost  oidor  of» 
eoterad*  It  wonld  bo  a  pontioa  wpuXtj  on*  teUigenooi,  ihtX  will  eror  bo  ablo  to  wamj 
tonable  to  nwintiin,  that  we  ihaU  nover  bo  the  wbolo  foono  of  the  vauwam.  Of  eonne, 
able  to  deeu/  objecii  in  the  heatena  beyond  man,  Ihoogh  deilined  to  imniortality,  frill 
the  boundaries  which  we  have  hitlieito  ex*  never  aoqniie  a  eonipiele  knowledge  of  tha 
likirad,  linee  aeienoo  has  onl^  lately  eom-  iHiole  range  of  the  Creator's  operationsp  even 
menoed  its  rapid  progress^  and  «noe  man  is  daring  the  endless  ezistenoo  which  lies  b»> 
little  more  than  inst  b^imung  to  empiqy  hia  fixe  him  j  lor  his  lacolties»  however  ranch  ex> 
powen  in  sQch  mvestigations.  panded  in  that  slate,  will  be  ntterijtnadeqnala 

But  however  extensive  may  be  tibe  die*  to  graip  a  seene  so  boondless  and  angnst  It 
oovexies  of  future  ages,  wo  may  lay  it  down  wiH  be  a  part  of  his  happiness  that  he  will 
as  an  axiom,  that  neitiber  man  nor  any  other  never  be  able  to  comprehend  the  univeiae; 
rank  of  finite  beingi  will  ever  bo  able  to  peno-  for  at  every  period  of  his  future  existence  he 
trate  to  tibe  furfher  boundaries  of  the  creation,  vrill  still  behold  a  bonndlesi  prospect  stretched 
It  wonld  bo  presumptuous  to  suppose  that  a  out  before  him,  vrith  new  objects  continually 
being  like  man,-*whose  stature  is  compie-  risbg  toview,  in  the  contemplatioa  of  whidiy 
bended  withm  the  extent  of  two  yards,  vrfao  innnniend>le  ages  may  roll  away  without  the 
vanishes  from  the  sight  at  the  distance  of  a  least  ^iprehenidon  of  ever  arriving  at  tiie 
German  mile,  whoso  whole  haUtalion  sinks  termination  of  the  scene.  Were  a  superior 
into  an  invisible  point  at  the  distance  of  intelligence  ever  to  arrive  at  such  a  point, 
Jupiter,  who  resides  on  one  of  the  smallest  from  that  moment  his  hi^ipinoss  wonld  bo 
dsMs  of  bodies  in  the  universe,  and  whose  diminished,  his  intellectual  powers  would 
powersofviBonandofintolloctare  so  limited,  lose  their  energy,  his  love  and  adoratiaiis  of 
^-ehould  be  able  to  extend  his  views  to  the  the  Supremo  would  vrax  front  and  languid, 
extreme  limits  of  the  enqiire  of  the  Btemal,  and  he  would  fool  as  if  nothing  new  and 
and  to  descry  all  the  systems  which  are  diiK  tnmsporting  v?ere  to  bo  added  to  his  enjoy- 
pnsed  throughout  the  ripfB  of  infinitude.  It  ments  throughout  all  the  periods  of  his  future 
IS  more  reasonable  ttt  beheve  that  all  that  has  existence.*  But  the  immensity  of  the  nnivene, 
yet  been  discovered  of  the  operations  of  and  the  boundless  nature  of  the  dominions  of 
Omnipotence  that  lie  within  the  boundaries  "  the  King  Eternal,"  will  for  ever  prevent 
of  human  vision,  is  but  a  very  small  portion  any  such  eflects  from  being  produced  in  the 
of  what  actually  exists  within  the  limits  of  case  of  all  virtuous  and  holy  intelligenoeSi 
creation ;  that  the  two  billions  and  nineteen  Besides  the  numerous  bodies  to  which  vre 
thousand  millions  of  worids  which  vre  have  have  above  alluded,  there  are  aeveral  other 
assumed  as  the  scene  of  the  visible  universe,  objects  vrfaidi  require  to  be  contemplated,  in 
•re  only  as  a  single  star  to  the  whole  visible  order  to  ampliiy  our  Tiews  of  the  Tisiblo  uni- 
firmament,  or  even  as  a  single  grain  of  sand  verse.  Those  nebulous  specks  in  the  remote 
to  all  the  myriads  of  particles  which  cover  the  regions  of  the  heaTons  termed  planetary 
sea-shores  and  the  bed  of  the  ocean,  when  neblum  have  never  yet  been  resolved  into 
compared  with  what  lies  beyond  the  utmost  stars,  and  are  in  all  probability  bodies  of  a 
range  of  mortal  vision ;  finr  who  can  set  bounds  diflferent  nature  fixnn  the  Milky  Way  and  other 
to  infinitude,  or  to  the  operations  of  Him  sidereal  systems.  Their  magnitude  is  astonish- 
fvhose  power  is  omnipotent,  <*  whoso  ways  are  ing,  since  some  of  them  vrould  fill  a  cubical 
•unsearchable,*'  and  **  whoso  understanding  is  space  equal  to  the  diameter  of  the  orbit  of 
infinite  V*  All  that  we  have  yet  discoverod  Uranus,  which  would  contain  24,000,000, 
of  creative  existence,  vast  and  magnificent  as  000,000,000,000,000,000,000,  or  twenty-four 
it  appears,  may  bo  only  a  small  comer  of  thousand  quartiUions  of  solid  miles;  that  is, 
some  mightier  scheme  wluch  stretches  through-  they  are  sixty-oi^t  thousand  millions  of  times 
out  the  length  and  breadth  of  immensityy —  larger  than  the  sun.  Such  bodies  present  ta 
of  which  the  highest  created  intellect  may  our  view  magnitttdea  more  astonidiing  thsn 
have  only  a  few  faint  glimpoes,  which  will  bo  any  othen  to  be  found  within  the  range  of 
gradually  opening  to  view  throughout  the  ^  visible  creation,  and  overwhelm  the  mind 
revolutions  of  eternity,  and  which  will  never .  with  wonder  and  amazement  at  what  can 
bo  fully  explored  during  all  the  periods  of  an  posnbly  be  th6ir  nature  and  destination, 
interminable  existence.  What  ii  seen  and  Several  other  nebuls  are  no  less  wonderful, 
known  of  creation  may  bo  as  nothing  com-  such  as  that  in  the  constellation  of  Orion 
pared  with  what  is  unseen  and  unknovm ;  which  even  surpasses  in  magnitude  the  di 
and  as  the  ages  of  eternity  roll  on,  the  em-  mensions  now  stated.  It  has  been  computed 
pire  of  the  Aimf^ty  may  be  gradually  ex-  to  be  3,300,000,000,000,000,000,  or  two 
ponding  in  its  extent,  and  receiving  new  addi-  trillions,  two  hundred  thousand  billions  of 
tions  to  its  glory  and  magnificence.  times  larger  than  the  sun,— a  magnitoda 
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wUdh  we  CAB  icarody  siippoie  within  the  whole  epperent  iQOtiaii  ie  fire  aeoondB  tninip 
power  of  ei^  finite  being  to  spnup  oi  to  com-  ally,  end  ooneeqnently  imperceptible  to  e 
pnheod.  For  what  end  such  huge  ma—ia  common  obaerreryyet  at  the  distance  at  which 
of  matterwere  craated  moat  remain  amjateiy  the  star  ia  known  to  be  placed,  this  motion  ia 
t»  mortala  ao  long  as  th^  are  confined  to  thu  equivalent  to  one  thooaaiid  five  hundred  and 
sublunary  scene.  FoEhapa  they  are  intended  fifiy-two  miUions  of  miles  in  a  year ;  four 
to  give  us  a  glimpse  of  objects  and  anange-  nuUions,  two  hundred  and  fifty-two  thousand 
ments  in  the  Divine  economy  altogether  dif*  miles  a  day,  and  one  hundred  and  seventy* 
ferent  irom  thoae  we  perceive  in  the  planetaiy  seven  tibousand  miles  an  hour.  Other  stars 
system,  and  in  the  other  parts  of  the  sidereal  are  found  to  move  vnth  velocities  nearly 
heavens.  But  whatever  may  lie  their  ulti-  similar,  as  /*  Caasiapeia,  which  moves  above 
mate  destination,  we  may  rest  assured  that  three  millions  of  nules  a  day,  which  is  at  the 
they  serve  a  purpose  in  the  idan  of  the  Di-  rate  of  two  thousand  one  hundred  and  sixty 
vine  administration  worthy  of  theur  magni-  miles  every  minute.  These  are  motions  alto- 
tude,  and  of  the  perfections  of  Him  by  whmn  gather  incomprehensible  by  human  beings» 
they  were  created.  They  were  brought  into  espedaily  when  we  take  into  consideration 
existence  by  the  same  power  which  reared  the  enormous  magnitude  of  the  stars,  some 
the  other  parts  of  creation;  and  aa  power  is  (^vdiich  may  be  a  thousand  times  largerthan 
always  accompanied  vrith  wisdom  and  good-  all  the  planets  and  comets  belonging  to  our 
ness,  they  must  have  an  ultimate  re&renoe  system.  They  display  the  amay.ing  and  un* 
to  the  accommodation  and  happineas  ci  controllable  xhxroixs  or  Omkipotxhox, 
rational  beings,  under  an  economy,  perhaps  and  afibrd  a  distinct  source  of  admiration  and 
widely  difierent  firom  that  of  the  planetary  astonishment  in  addition  to  all  the  other 
and  other  systems.  wonders  of  the  universe.  I^  then,  we  would 
Having  taken  a  cursory  view  of  the  n^ig-  endeavour  to  attain  a  comprehensive  idea  of 
nitudes  of  the  numberless  bodies  scattered  the  motions  going  forward  tiiroughout  tiie 
through  the  regions  of  qiaoe,  let  us  now  con-  spaces  of  immensity,  we  must  not  only  con- 
oder  the  motions  yrbidti  are  incessantly  going  ceive  of  planets  re^fapng  around  luminous 
forward  in  every  part  of  the  univerae ;  for  aU  centres,  but  of  suns^Kolnng  around  suns, — 
the  myriads  of  globes  and  systems  to  which  of  suns  and  systems  revolving  around  the 
we  have  alluded  are  in  rapid  and  perpetual  centres  of  the  nebuk)  to  which  they  respect- 
motion  ;  and  we  have  no  reason  to  believe  ively  belong, — of  all  the  systems  and  nebulie 
that  tl^fsre  is  a  single  quiescent  body  through-  of  the  universe  revolving  in  inmiense  circum-  * 
out  the  immensity  of  creation.  We  have  here  ierenoes  around  the  throne  of  the  Eternal,  the 
planets  revolving  around  suns,  planets  revolv-  great  centre  of  aU  worlds  and  beings,— of 
ing  around  pluiets,  suns  performing  their  each  sun,  and  jdanet,  and  system,  notwith- 
revolutions  around  suns,  suns  revolving  around  standing,  pursuing  a  course  of  its  own  in  dif- 
tlie  centres  of  sidereal  systems,  and^  in  all  forent  directions,  and  in  numerous  instances 
probability,  every  system  of  creation  revolving  acted  upon  by  different  forces, — in  short,  of 
round  the  centre  and  Grand  Mover  of  the  the  ten  thousand  times  ten  thousands  of 
whole.  The  rate  of  these  motions,  in  eveiy  luminous  and  opaque  globes,  of  every  rank 
known  instance,  is  not  less  than  several  and  order,  within  the  circuit  of  creation, — all 
thousands  of  miles  every  hour,  and  in  many  pezforming  their  rapid  but  harmonious  mo- 
instances,  thousands  of  miles  in  a  minute,  tions  throughout  evezy  region  of  space,  and 
The  motions  which  are  found  among  the  without  intermission,  in  obedience  to  the  laws 
planetary  globes  appear,  at  first  view,  alto-  of  their  Creator. 

gether  astonishing,  and  almost  to  exceed  be-  Again,  we  cannot  be  sn]^)osed  to  have  al- 
lied when  we  consider  the  enormous  raze  of  tained  a  comprehensive  conception  of  the  uni- 
some  of  these  bodies.  That  a  globe  a  thou-  verse,  without  taking  into  account  the  sensi- 
sand  times  larger  than  our  world  should  fiy  tive  and  intellectual  beings  with  which  it  ui 
at  the  rate  of  thirty  thousand  miles  an  hour,  replenished.  We  ought  never  to  consider  the 
and  carry  along  vrith  it  a  retinue  of  other  numerous  orbs  revolving  throughout  infinite 
mighty  globes  in  its  swift  career,  is  an  object  space  as  mere  masses  of  rude  matter,  arranged 
that  may  well  strike  us  with  wonder  and  into  systems  merely  to  give  a  display  of  Al- 
amazement  But  the  fixed  stars— though  to  mighty  Power,  but  as  means  for  accomplish- 
a  common  observer  they  appear  exactiy  iir  ing  a  higher  and  nobler  end^-— the  dimision 
the  same  positions  with  regoiA  to  each  other —  of  happiness  among  conntiess  orders  of  intelli* 
are  fimnd,  in  some  instances,  to  be  csjrried  gent  existence.  And  as  this  idea  must  ne- 
forward  with  motions  fiir  more  rapid  than  cessarily  be  admitted,  what  a  countless  multi- 
even  the  bodies  of  the  planetary  system,  tude  of  percipient  beings  must  people  the  am- 
thoagh  their  magnitude  ii  immensely  superior,  plitudes  of  creation !  On  our  globe  there  are 
We  have  already  seen  that  the  star  61  Cygni,  supported  at  least  800  miUions  of  human  be 
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ings;  but  it  !•  capable  of  mipportbg  twenty  view  a  Maroe  of  knowledge,  nod  a  nib|a0k«l 

timM  that  number,  or  nxteen  thoiuiand  mil*  aublime  inireitigation,  whid&miperior  inteBacti 

Uma,  if  all  its  desolate  wastes  were  cultivated  might  prosecute  without  mteimission,  vnA 

and  peeked.    Besides  man,  there  are  nume-  increasing  admiration  and  rapture,  and  never 

rous  orders  of  other  sensitiye  beings :  there  arrive  at  the  termination  of  their  pursuits  dai^ 

are  at  least  500  species  of  quadruiwds,  4000  ing  all  the  periods  of  an  endless  existeneew 

spedes  of  birds,  3000  species  of  6sh,  700  spe-  Such  is  a  summary  view  of  the  univene,  in 

cies  of  reptiles,  60,000  species  of  insects  be-  so  far  as  its  scenes  lie  open  to  our  knowledge 

sides  thousands  which  the  microeoope  tlaoe  and  investigation.    The  idea  it  presenta  ii 

can  enable  us  to  perceive— at  least  sixty  thou-  altogether  overpowering  to  the  human  iacul- 

sand  species  in  aL    If  evei^  spedes  contain  ties,  butit  is  nothing  else  than  what  we  should 

about  500  miUions  of  individuals,  then  there  naturally  expect,  when  we  conaider  that  the 

will  be  no  less  than  30,000,000,000,000,  or  Being  who  limned  it  is  self-existent  and  eter- 

thirty  billions  of  individuals  belonging  to  all  nal;  possessed  of  infinite  wisdom,  almighty 

the  diiflerent  classes  of  sensitive  existence  on  power,  and  boundless  goodness;  and  fills  the 

the  surfiioe  of  our  globe.  infinity  of  space  with  his  presence.    It  is  like 

If  this  earth,  then,  which  ranks  among  the  himself,  boundless,  and  incomprehensible  by 

smalle' "globes  of  our  system, contain  such  an  finite  minds;  but  exhibits  to  eveiy  oider  at 

immenfe  number  of  living  beings,  what  must  intelligent  beings  a  aennbk  dupkni  of  *<  His 

be  the  number  of  sentient  and  intellectual  Eternal  Power  and  Godhead."    Without  the 

existence  in  all  the  worlds  to  which  we  have  existence  of  such  a  universe,  the  infinite  sdU 

alluded !     We  assumed,  on  certain  data,  that  tributes  of  the  Almighty  could  not  be  foStf 

8,019,1000,000,000,  or  two  billions  of  worlds,  recognized  and  appreciated  by  hii  intelligent 

may  exist  within  the  bounds  of  the  visible  ofispring.    But  here  we  behdd,  as  in  a  mtr- 

universe ;    and,  although   no  more    beings  ror,  the  invisible  periections  <^  the  Divinity, 

should  exist  in  each  worid,  at  an  average,  than  **  whom  no  man  hath  seen  or  can  see,"  adum- 

on  our  globe,  there  would  be  the  following  num-  brated,  as  it  were,  and  rendered  viable,  in 

her  of  living  iiihabitai^fl|B  these  worlds,  60,-  eveiy  part  of  creation,  to  the  eyes  of  unnum* 

673,000,000,000,000^9^)0,000;  that  is,  six-  bered  intelligences ;  for  there  is  no  point  of 

ty  quartillions,  five  vuidred  and  seventy-three  space  in  which  a  rational  being  could  be 

thousand  trillions,  a  number  which  transcends  placed,  in  which  he  would  not  find  himself 

human  conception.    Among  such  a  number  surrounded  with  sensible  evidences  and  diiK 

•  of  beings,  what  a  variety  of  <Mrders  may  exist,  plays  of  the  operati<ms  of  an  all-wise,  an  all- 

from  the  archangel  and  &e  sereph  to  the  worm  powerfiil,  and  incomprehensible  Deity.    **  He 

and  the  microscopic  animalculum !     What  a  has  not  left  himself  without  a  witness*'  to  his 

diversity  of  ranks  in  the  intellectual  scale,  existence,  and  his  incessant  energies,  in  anv 

fiom  the  point  of  the  human  faculties  to  the  parts  of  hii  dominions,  or  to  any  order  of  hia 

highest  order  of  created  beings,  maybe  found  creatures,  wherever  existing.    *<If  we  should 

throughout  thisimmensityof  exiitence!  Some,  ascend  to  heaven,  he  is  there."    If  we  shonkl 

perhaps,  invested  with  fiiiculties  as  far  surpass-  descend  to  the  lower  regions,  he  is  there  also 

ingthose  of  man  as  man  surpasses  in  intelleo-  to  be  seen  in  his  operations* — **  If  we  take  the 

tual  energy  the  worms  of  the  dust,  and  still  ap-  wings  of  the  morning,"  and  fly  along  with 

preximating  nearer  and  nearer  to  the  Deity,  the  sun  firom  east  to  west,  and  continue  oar 

What  a  variety  may  exist  among  them  in  the  course  without  intermission  thiottgh  legioiia 

form,  organization,  senses,  and  t^  movements  of  space  invisible  to  mortal  eye,  ^  even  there 

of  their  corporeal  vehicles  I    What  a  wonder-  his  hand  would  lead  us,  and  his  right  hand 

ful  and  interesting  scene  would  their  historf  uphold  us."    **  Darkness,"  unfolds  the  gran* 

disclose,  were  the  whole  series  of  events  in  deur  of  his  operations  and  the  glories  of  his 

the  Divine  administration  towards  them  laid  nature,  as  well  as  the  *'  light"  of  the  orb  of 

open  to  our  view ! — the  different  periods  in  day.    Though,  on  the  wings  of  a  seraph  we 

duration  at  which  they  were  brought  into  ex-  could  fly  in  every  direction  through  boundless 

istenoe ;  the  spedal  laws  of  sodal  and  moral  space,  we  should  eveiy  where  find  ourselves 

order  peculiar  to  each  class  of  intelligences ;  encompassed  with  his  immensity,  and  with 

the  modes  of  improving  the  intellect,  and  the  the  manifestations  of  his  presence  and  agency, 

progress  they  have  made  in  universal  know-  Of  such  a  Being,  and  of  the  universe  he  has 
ledge;  the  scenes  of  gloiy  or  of  terror  through .  formed,  we  may  exclaim  in  the  language  of 

which  any  particular  classes  of  beings  might  an  inspired  writer-^*  O  the  depth  of  the  riches 

have  passed;   the  changes  and  revolutions  bothof  the  wisdom  and  of  the  knowledge  of 
that  may  await  them ;  and  the  final  destine- .  God !    How  unsearchable  are  his  6peratioii% 

tion  to  which  they  are  appointed.    These  and  and  his  ways  past  finding  out  t" 

numerous  other  circumstances  connected  with  Of  this  univene  we  can  only  fonn  an  i^ 

the  moral  and  intellectual  universe  open  to  proximate  idea  by  comparing  one  ■mail  par 
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of  it  wUb  another,  and  by  aOowing  the  immenBe  splendour  and  amplitude  of  one 
■und  to  dwell  for  a  considerable  time  on  eveij  milky  way  overwhelms  us  with  amazement 
aoene  we  oontempUte.    We  must  first  en*  and  with  an  emotion  almost  approaching  U 
dea^our  to  acquire  a  comprehensive  concep-  terror,  what  an  overpowering  eflect  should 
tion  of  the  magnitude  of  tiie  globe  on  which  two  thousand  of  such  scenes,  which  have 
we  dwell,  and  the  numerous  diversi^  of  ob>  already  been  discovered,  produce  upon  minds 
jects  it  contains;  we  must  next  stretch  our  so  feeble  and  limited  as  ours !    Such  a  scene 
view  to  some  of  the  planetary  globes,  which  not  only  displays  to  us,  beyond  every  other, 
are  a  thousahd  times  greater  in  magnitude;  the  incomprehensible  energies  of  Omnipo* 
and  to  such  an  orb  as  the  sun,  which  fills  a  tencef  but  seems  to  intimate  that  there  are 
space  thirteen  hundred  thousand  times  more  created  beings  existing  in  the  universe,  en- 
expansive.    Ranging  through  the  whole  of  dowed  with  powers  of  intelligence  capable  of 
the  planetary  system,  we  must  fix  our  atten-  forming  a  n^uch  more  approximate  idea  of 
tioQ  on  every  {iartieulai    scone  and  object,  such  objects  than  beings  such  as  man,  who 
imagine  ourselves  traversing  the  hills,  and  may  be  considered  as  standing  near  the  lowest 
plains,    and    immense   regions   of  Jupiter,  point  of  the  scale  of  intellectual  existence, 
and  surveying  the  expansive  rings  of  Saturn  These  "  thrones  and  donoinions,  pri^    palitiee 
in  all  their  vast  dimensions  and  rapid  motions,  and  powers  of  Heaven,"  may  bo  able  to  form 
tin  we   have  obtained  the  most  ample  idea  a  comprehensive  conception  of  such  a  scene 
which  the  mind  can  possibly  grasp  of  the  ex-  as  the  Milky  Way,  which  baffles  the  utmosi 
lent  and  grandeur  of  the  planetary  system,  efibrts  of  the  human  feculties. 
Leaving  this  vast  system,  and  proceeding  Soaring  beyond  all  these  objects,  we  behold« 
through  boundless  space  till  all  it?  planets  as  it  were,  a  new  universe  in  the  immense 
have  entirely  disappeared,  and  its  sun  has  magnitude  of  the  planetary  and  other  nebula, 
dwindled  to  the  size  of  a  small  twinkling  star,  where  separate  stars  have  never  been  per- 
we  must  next  survey  the  thousand  stars  that  ceived ;  and  besides  all  these,  there  mi^  be 
deck  the  visible  firmament,  every  one  of  which  thousands  and  tenlhousands,  and  millions  of 
nnist  be  considered  as  a  suir,  accompanied  opaque  globes  o^HkdKious  size,  existing 
with  a  system  of  planets  no  less  spacious  and  throughout  every  i^tKt^  the  universe,  and 
august  than  ours.     Continuing  our  course  even  in  Uiat  portion  of  it  which  is  within  the 
through  depths  of  space  immeasurable  by  hu-  timits  of  our  inspection,  the  fiiintness  of  whose* 
man  art,  we  must  penetrate  into  the  centre  of  light  prevents  it  from  ever  reaching  our  eyes., 
the  Milky  Way,  where  we  are  surrounded  by  But,  far  beyond  all  such  objects  as  those  wo. 
sons,  not  only  in  thousands,  but  in  millions,  have  been  contemplating,  a  boimdless  region 
Here  the  imagination  must  be  left  for  a  length  exists,  of  which  no  human  eve  has  yet  caught 
of  time,  to  expatiate  in  this  amazing  and  mag-  a  glimpse,  and  which  no  finite  intelligenee 
nificent  scene,  and  try  if  it  can  form  any  fiunt  has  ever  explored.    What  scenes  of  power,, 
idea  of  twenty  millions  of  suns,  surrounded  of  goodness,  of  grandeur,  and  magnificence, 
with  a  thousand  millions  of  planets.  Suppose  may  "be  displayed  within  this  unapproachaUo 
one  of  these  bodies  to  pass  before  the  eye  or  and  infinite  expanse,  neither  men  nor  angjsla 
the  imagination  every  minute,  it  would  re-  can  describe,  nor  form  the  most  rude  concep 
quire  1900  years  before  the  whole  could  pass  tion.    But  we  may  rest  assured  that  it  ia  apt 
&  review,  and  each  produce  a  distinct  impres-  an  empty  void;  but  displays  the  attributes  of 
sion  as  a  separate  object  the  Deity  in  a  manner  no  less  admirable  and 
In  a  scene  like  this,  the  boldest  imagine-  glorious,  and  perhaps  much  more  so,  than  all 
tion  is  overpowered  and  bewildered,  amidst  the  scenes  of  creation  within  the  range  of  oiir 
number  and  magnitude,  and  feeb  utterly  in-  vision.    Here,  undoubtedly,  is  that  splendid 
competent  to  grasp  the  ten  thousandth  part  region  so  firequently  alluded  to  in  the  Scc^ 
of  the  overwhelming  idea  presented  before  it  tures,  designated   by  the    emphatic    name» 
Winging  our  flight  from  the  Milky  Way,  over  **  Tux  Hea  vczr  or  Heaveits,'*  evidently  im- 
imknown  and  immeasurable  regions,  regions  porting  that  it  is  the  most  glorious  and  mag- 
where  infinitude  appears  opening  upon  us  in  nificent  department  of  creation.     Countleea 
awful  grandeur,  we  approsich  some  of  those  myriads  of  beings,  standing  at  the  highest 
immense    starry   clusters    called    Nsbuljb,  point  of  the  scale  of  intellect,  and  invested 
sveiy  one  of  which  may  be  considered  as  with  faculties  of  which  we  have  no  concep- 
aaotiier  milky  way,  with  its  ten  thousands  tion,  must  inhabit  those  regions ;  for  we  are 
and  millions  of  suns.    Here  the  imagination  positively  informed  that  "  hosts  of  hitelligent 
mnst  make  a  solemn  pause,  and  take  a  wider  beings  reside  in  such  abodes,  and  that  **•  these 
itsetch,  and  summon  up  all  its  powers,  and  hosts  of  the  heaven  of  heavens  worship  God.** 
fivoe,  and  vigour;   for  here  we  have  not  But  here  our  contemplations  must  terminate, 
merely  one  milky  way,  with  its  millions  of  Hero  imagination  must  drop  its  wing,  since  k 
itm,  to  eontemplate,  but  tkoutandi.    If  the  can  peneti^te  no  further  into  the  domintini 
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of  Him  who  nto  oa  the  thzone  of  immenritj.  ait,  can  we  for  a  moment  heaitate  to 

Orerwhelmed  with  a  view  of  the  magnificence  the  production  of  thia  amazing  uniTerae  whka 

of  the  universe,  and  of  the  perfecdona  of  ita  aunounds  ua,  to  a  Being  of  infinite  know* 

Almighty  Author,  we  can  only  fall  proatrate  ledge,  wisdom,  and  power,  adequate  to  bnng 

in  deep  humility  and  adoration,  and  exclaim,  into  exiatence  such  an  immenae  and  wondeiw 

"  Great  and  marvelloua  are  thy  worka,  Lord  fill  machine,  and  to  preaerve  it  in  harmony, 

God  Almighty !  Thoo  art  worthy  to  receive  fix>m  age  to  age,  amidat  all  ita  diveraified  and 

glory,  and  honour,  and  power;  for  thou  haat  complicated  movementa?     That  ever  a  donbt 

created  all  worlds,  and  for  thy  pleasure  they  waa  entertained  on  thia  aubjedt  is  a  plain 

an  and  were  created/*  proof  that  man  haa  lost,  in  part,  that  light  of 

I  ahall  conclude  thia  aubject  with  the  fol-  reason  and  intelligence  with  which  be  waa 

kywing  remarks :  originally  endued,  or  that  he  is  sometiraea 

1.  All  the  vast  systems  to  which  we  have  uiged  on  by  depraved  passiona  and  a  pride  of 
aDuded  are  the  workmanship  of  an  Infinite  aingularity  to  utter  sentiments  which  he  does 
and  Eternal  Being,  and  display  the  gprandeur  not  sincerely  believe.  As  Cicero  long  ago 
of  his  perfections.  It  is  impossible  that  such  declared — «  He  who  thinks  that  the  admirable 
an  amazing  universe,  arranged  with  such  ex-  order  of  the  celestial  orfoe,  and  their  constancy 
qoisite  order,  and  all  the  bodies  it  contains  and  regularity,  on  which  the  conservation  and 
moving  with  such  regular  and  rapid  motions,  good  of  all  things  depend,  to  be  void  of  a  mind 
could  have  formed  itself,  or  been  produced  by  that  governs  them,  he  himself  deserves  to  be 
the  fortuitous  concourse  of  atoms.  The  very  accounted  void  of  a  mind."  It  is  **  the  yooT* 
aurmise  that  such  a  thuig  was  possible  is  one  alone,  in  the  strictest  sense  of  the  word,  what- 
of  the  wildest  hallucinations  that  ever  entered  ever  may.  be  his  pretended  learning,  who 
the  human  mind.  It  is  a  first  principle  con-  dares  to  declare  *'  there  is  no  God.** 
nected  with  the  constitution  <k  eveiy  intel-  And  as  the  universe  demonstrates  the  ex- 
lectual  nature,  and  without  the  admission  of  Utence^  so  it  displaya  the  attributea  of  the 
which  there  can  be  no  jBMfoning,  that  there  Eternal.  The  manifestetion  of  himself  to 
ia  « a  connexion  beUQdpLuse  and  efiect,"  numberless  orders  of  intelligent  beinga  must 
and  that  "  every  eflNMRst  have  a  corres-  have  been  the  great  end  intended  in  bringing 
ponding  cause  adequate  to  ito  production.''  tiie  universe  into  existence.  This  manifesta- 
The  universe  is  an  effect,  the  most  sublime  tion  is  made  chiefly  in  actions — in  actions 
and  glorious  which  the  human  mind  can  con-  which  display  greatness,  wisdom,  and  good- 
template,  and  the  natural  and  nectMory  con-  ness,  beyond  all  bounds.  His  grcatnesa  ap- 
elnsion  which  it  almost  instinctively  draws  is,  pears  from  the  immensity  oi power  which  the 
that  it  is  the  production  of  an  Eternal,  Intel-  universe  exhibits.  The  power  necessary  to 
Ugent,  and  Almighty  Being.  This  ia  a  con-  move  a  single  planet  in  ito  course  hi  tran- 
clusion  which  has  been  deduced  by  men  of  acenda  human  conception.  What  then,  muat 
all  nations,  and  in  every  period  of  die  worid.  be  the  energy  and  extent  of  that  power  which 
^  There  is  no  nation  or  people,"  says  Cicero,  set  in  motion  and  still  upholds  all  the  planets, 
*  80  barbarous  and  ignorant  as  not  to  acknow-  worlds,  and  systems  dispersed  throughoyt  the 
ledge  a  powerful  and  Supreme  Divinity."  spaces  of  infinitude !    The  highest  created 

It  is  as  natural  for  the  human  understand-  intelligence  must  he  utterly  overwhelmed  and 

ing,  in  ite  original  and  unbiassed  state,  when  confounded  when  it  attempta  to  contemplate 

contemplating  the  fi'ame  of  the  universe,  to  or  to  grasp  an  idea  of  omnipotence.     His 

infer  the  existence  of  a  Deity,  as  it  is  the  pro-  knowledge,  wisdom,  and  unceasing  agency 

perty  of  the  eye  to  diatinguish  light  and  are  no  less  conspicdous  in  the  arrangement 

colours,  and  of  the  ear  to  distinguish  sounds,  and  direction  of  every  thing  that  existo  in 

The  principle  from  which  this  conclusion  is  heaven  and  on  earth.    Aa  his  presence  per- 

deduced  is  exactly  the  same  as  that  by  which,  vades  all  space,  so  his  agency  is  displayed  in 

firom  the  contemplation  of  a  building,  we  infer  the  minuteat  movement  of  every  part  of  the 

a  builder,  and  from  the  elegance  and  utility  vast  whole.    This  great  and  incomprehensi- 

of  every  part  of  the  structure,  we  conclude  ble  Being  moves  every  atom,  expands  every 

that  he  was  a  wise  and  skilful  architect ;  or  leaf  of  the  forest,  decks  every  flower,  conveys 

that  by  which,  from  an  inspection  of  a  dock  the  aap  through  the  ramifications  of  every 

or  wateh.  or  any  other  piece  of  usefiil  msv  tree,  conducts  every  particle  of  vapour  to  its 

chinery ,  'we  infer  not  only  the  existence,  but  appointed  phice,  directo  every  ray  of  light 

the  qualities  and  attributes,  of  the  contriver  firom  the  sun  and  stars,  every  breaUi  of  wind, 

and  artificer.     The  man  who  is  incapable  of  every  flash  of  lightning,  every  movement  of 

at  once  deducing  such  conclusions  ought  to  the  meanest  worm,  and  every  motion  of  the 

be  regarded   as  destitute   of  the   reasoning  smallest  microscopic  animalculum;  while  at 

ianilty  ;  and  if  we  Uiiis  necessarily  infer  the  the  same  time  he  supports  the  planete  in  theii> 

cause  firom  the  effect  in  the  case  of  human  ooursesi,  guides  the  oomet  in  ite  ecoentik 
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ctreer,  refulatet  the  movementi  of  millions  There  ib  a  clan  of  men  who,  in  prosecating 
of  resplendent  systemd^  and  preddea  in  sove-  scientific  pursuits,  wish  to  discard  every  thing 
reign  authority  over  unnumbered  hosts  of  in-  that  has  a  hearing  on  religion  when  deduced 
telDgent  existence ;  directing  all  the  myste-  firom  the  investigations  of  science,  and  can 
rious  powers  of  knowledge,  virtue,  and  moral  scarcely  refrain  from  a  sneer,  when  the  ar- 
action  to  subserve  the  purposes  of  his  wiD,  rangements  in  the  economy  of  nature  are 
and  accomplish  the  ends  of  his  moral  govern-  traced  to  the  agency  of  their  All-wise  and  Om- 
ment  In  eyery  department  of  this  universe,  nipotent  Creator;  as  if  the  objects  which 
likewise,  his  goodness  is  displayed  to  unnum-  science  professes  to  investigate  had  no  relation 
bered  orders  of  beings,  sentient  and  intelleo-  to  the  views  we  ought  to  entertain  of  the  Di- 
tual ;  ibr  all  the  powers  of  intelligence  and  vinity,  and  ought  never  to  be  traced  to  their 
action  possessed  by  every  creature  in  heaven  great  first  cause.  On  the  other  hand,  there 
and  on  earth,  from  the  archangel  to  the  worm,  are  many  professed  religionistB  who,  from 
and  all  the  happiness  they  now  or  ever  will  mistaken  notions  of  piety,  would  set  aside  the 
enjoy,  are  derived  firom  him  as  the  uncreated  study  of  the  works  of  God,  as  havmg  no  con- 
source of  all  fetici^.  nexion  whatever  with  the  exerdses  of  piety 

Under  this  glorious  and  stupendous  Being  and  the  business  of  religion,  and  as  even  inju- 
we  live  and  move;  our  comforts  and  enjoy-  nous  to  their  interests.  Both  these  classes  of 
ments,  while  passing  through  this  transitory  men  verge  towards  extremes  which  are  equal- 
scene,  are  wholly  in  his  hands,  and  all  our  ly  inconsistent  and  dangerous.  The  amoTing 
prospects  of  enjoyment  beyond  the  range  of  feet,  that  creation  consists  of  a  countless  num- 
our  earthly  career  are  dependent  on  his  mercy  her  of  magnificent  systems  and  worlds  beyond 
and  fiivour.  His  omnipotent  arm  supports  the  comprehension  of  finite  minds,  ought  not 
OS  every  moment ;  every  breath  we  draw,  thus  to  be  recklessly  set  aside  in  our  views  of 
every  pulse  that  beats  within  us,  every  mus-  God  and  of  religion ;  for  they  are  aO  the 
cular  power  we  exert,  every  sound  that  strikes  workmanship  of  ohb  Bxiho,  and  they  are 
our  ears,  and  eveiy  ray  of  light  that  enters  connected  togethef|^M|^  of  one  grand  sy^ 
our  eye^balls,  is  dependent  on  his  sovereign  tem,  of  which  the^||^H.profe8s  to  worship 
wilL  All  that  we  hope  for  beyond  the  limits  is  the  supreme  and  i^^Rsal  governor.  They 
of  time  and  throughout  the  revolution  of  eter-  present  to  the  view  of  all  intelligences  the 
nity  depends  upon  his  power,  his  wisdom,  his  most  glorious  displays  of  his  character  and  per- 
benevolence  and  his  promises.  Were  he  to  fections,  and  consequently  demand  from  us  a 
withhold  the  powers  and  agendes  under  which  corresponding  sentiment  of  admiration  and 
we  now  live  and  act,  we  could  neither  think  reverence,  and  a  corresponding  tribute  of  ho- 
nor speak,  hear  nor  see,  feel  nof  move ;  the  mage  and  adoration.  Such  enlarged  proe- 
whole  assemblage  of  living  beings  in  our  pects  of  the  universe  are  therefore  availabto 
world  would  be  changed  into  immovable  for  the  loftiest  purposes  of  religion  and  piety, 
statues,  and  this  earth  transformed  into  a  bar-  and  ought  to  enter  as  an  element  into  all  our 
ren  waste  and  an  eternal  solitude.  To  the  views  of  the  administration  of  the  Almighty, 
service  of  this  glorious  Being  all  the  powera  and  of  thatwonhip  and  obedience  he  requires 
and  feculties  with  which  he  has  endowed  us  from  his  rational  ofl&pring,  unless  we  would 
ought  to  be  unreservedly  consecrated.  As  becontentedtorender  him  a  degree  of  homage 
his  highest  glory  and  blessedness  consist  in  fer  inferior  to  that  which  the  manifestation  of 
bestowing  benefits  on  his  intelligent  ofibpring,  his  attributes  demands, 
so  we  ought  to  be  imitatora  of  him  in  his  God  is  known  only  by  the  manifestatiagQi 
boundless  beneficence,  by  endeavouring  to  which  he  makes  of  his  character  and  peife^ 
communicate  happiness  to  all  around  us.  <*  To  tions.  T^e  highest  created  intelligenoes  can 
do  good,  and  to  comii^unicate,  forget  not ;  for  know  nothing  more  of  the  Divinity  than  what 
with  such  sacrifices  G^  is  well  pleased."  To  is  derived  frcnn  the  boundless  universe  he  has 
him,  as  the  **  Father  of  our  spirits  and  the  presented  to  their  view,  the  dispensations  of 
former  of  onr  bodies,"  is  due  the  highest  de-  his  providence  to  certain  orden  of  beings,  and 
gree  of  our  love  and  gratitude ;  on  him  we  the  special  revelations  he  may  occasionally 
ought  to  rely  for  every  blessing,  and  humbly  vouchsafe,  on  certain  emergencies,  to  particn- 
resign  ourselves  to  his  disposal  under  eveiy  lar  worlds.  Had  man  continued  in  primeval 
event ;  for  "  all  things  are  of  God,"  and  all  innocence,  the  contemplation  of  the  vast  cresp 
are  conducted  with  supreme  and  unerring  tion  around  him,  with  all  its  diversified  won* 
wisdom  and  goodness  to  an  end  immortal  and  dere  and  beneficent  tendencies,  would  ^  haw 
divine.  led  him  to  form  correct  views  of  the  attrUmtat 

2.  The  immendty  and  magnificence  of  the  of  his  Almighty  Maker,  and  of  the  moral  laws 
universe  and  the  attributes  of  Deity  it  dis-  by  which  his  conduct  should  be  regulated  < 
plays  are  considerations  which  ought  to  be  but  it  does  not  follow,  that  because  ^^e  stu^ 
tdben  into  account  in  all  our  views  of  religion,    of  nature  is  now  of  itself  an  insuflident  guidii 
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po  the  knowledge  of  the  Cfeator  end  the  en-  end  the  dieoofveries  whidi  have  been  made  fai 

jQjrment  of  eternal  felicity,  such  studies  ere  the  system  of  nature.    There  is  no  other  sy** 

either  to  be  thrown  aside,  or  considered  as  of  tern  of  religion  or  pretended  revelation  thai 

no  importance  in  a  religious  point  of  view,  was  ever  propegated  in  the  world  to  which 

To  overlook  the  astonishing  scene  of  the  uni-  such  a  characteristic  belongs^    If  we  examine 

verse,  or  to  view  it  with  indifierence,  is  vir-  the  Mahomedan  Koran,  the  Shasters  of  Bf^ 

tuallj  to  **  disregard  the  works  of  Jehovah,  mah,  the  system  of  Confucius,  the  mythology 

and  to  relttse  to  consider  the  operations  of  his  of  the  Greeks  and  Romany  and  every  other 

hands."    It  is  a  violation  of  Christian  duty,  Pagan  code  of  xeligion,  we  shall  find  inteiw 

and  implies  a  reflection  on  the  character  of  spers^  throughout  the  whole  of  them  nume- 

jkhe  Deity,  for  any  one  to  imagine  that  he  has  rous  sentiments,  c^nnions,  and  pretended  Ads 

nothing  to  do  with  God  conndered  as  mani-  at  utter  variance  with  the  true  system  of  n*« 

ftsted  in  the  immensity  in  his  works;  for  his  ture,  and  to  what  are  known  to  be  the  esta- 

word  is  pointed  and  explicit  in  directing  the  bUshed  laws  of  the  universe.  This  is  strikingly 

mind  to  such  contemplations.    **  Hearken  un-  exemplified  in  the  extravagant  stories  and  d»> 

to  this;  stand  still,  and  consider  the  wonder-  scriptions  contained  in  the  pretended  revela* 

fill  works  of  God."    **Lift  up  thine  eyes  on  tions  of  Mahomet,  and  the  absurd  notions  r^ 

high,  and  behold  who  hath  created  these  oriis."  specting  the  creation  contained  in  the  sacred 

**  Remember  that  thou  magnify  his  works  books  of  the  Hindoos,  which  assert  that  the 

which  men  behold."    *' Great  and  marvellous  univeise  consists  of  seven  heavens  and  seven 

are  thy  works,  Lord  God  Almighty !     Thy  worlds,  which  are  all  at  a  future  period  to  be 

saints  shall  speak  of  the  gloiy  of  diy  kingdom  abeorbod  into  God ;  with  many  otiier  absoxdi- 

and  talk  of  thy  power,  to  m^e  known  to  the  ties.    In  opposition  to  all  such  foolish  and  ab* 

eons  of  men  thy  mighty  operations  and  the  surd  opinions,  the  inspired  writings  when 

glorious  majesty  of  thy  kingdom."  properly  understood,  and  rationaUy  interpreted 

8.  The  Christian  revelation,  throug^iout  all  according  to  the  rules  of  just  criticism,  are 

ili  departments,  is  ^^g/b  consistent  with  uniformly  found  to  be  perfectly  consistent  vrith 

the  views  we  have  j^^jv^  the  universe,  but  the  discoveries  of  scienoe,  and  the  feeta  which 

aflbrds  direct  evideflHrae  magnificence  of  are  found  to  exist  in  the  system  of  the  ui^ 

creation,  and  of  the  myriads  of  beings  with  vem ;    and    this    correspondence  and  har- 

which  it  is  peopled.  Of  this  position  we  have  mony  ought  to  be  considered  as  a  strong  pm- 

exhibited  some  proofs  in  the  remariLs  and  illus-  sumptive  evidence  that  the  revelations  of 

trations  contained  in  Chapter  XVIL,  which  Scripture  and  the  scenes  of  the  material  uni- 

dhow  at  the  same  time  the  harmony  which  verse  proceed  from  the  same  Ail-wise  and 

Wihsistii  between  the  discoveries  of  revelation  Omnipotent  Author. 


CHAPTER  XX. 

On  ComiU* 

As  this  dass  of  the  celestial  bodies  forms  a  has  the  appearance  of  luminous  hair.  Tbm 
part  of  the  solar  system,  it  might  have  been  luminous  point  near  the  centre  of  a  oomet, 
more  appropriate  to  have  introduced  the  subject  which  is  the  most  brilliant,  is  called  the  nu- 
into  our  volume  entitled,  <<  Celestial  Scenery,"  eltus.  The  haze  or  nebulosity  which  sniw 
which  has  for  its  principal  object  a  description  rounds  the  nucleus  is  called  the  hair,  and 
of  the  bodies  connected  with  tnat  system ;  sometimes  the  envelope  ;  and  the  nucleus  and 
but  as  that  work  swelled  to  a  greater  size  than  hair  combined  constitute  what  is  usually 
was  at  first  foreseen,  it  was  judged  expedient  termed  the  head  of  the  comet  The  lumi- 
to  postpone  the  consideration  of  comets  to  the  nous  train,  extending  sometimes  to  a  great 
present  volume.  As  our  knowledge  of  these  distance  firom  the  head,  is  called  the  tail  A  the 
bodies,  however,  is  very  limbed,  and  no  dis-  comet.  Theee  bodies  Jiave  occasionally  ap- 
eoveries  have  yet  been  made  which  might  lead  peared  in  the  heavens  in  all  ages.  The  an- 
us to  form  a  decisive  opinion  of  their  nature  cients  were  divided  in  their  opinion  respect- 
and  destination,  I  shall  content  myself  with  ingthem;  some  considering  them  as  wander- 
giving  a  brief  detail  of  some  of  the  leading  ing  stare ;  others,  as  meteora  kindled  in  the 
nets  which  have  been  ascertained  respecting  atmosphere  of  the  earth,  subsisting  for  a  time, 
Ifaem.  and  then  dissipated ;  and  othera  viewed  tlicm 

The  word  eomet  literally  signifies  a  hairy  as  prodigies  indicating  wan,  femines,  iuun- 

itar/  beeanse  such  bodies  are  generally  ac-  dations,  or  pestilences.    Aristotle,  who  be- 

•onpanied  with  a  nebulodty,  or  train,  which  lieved  that  the  heavens  were  incorruptible  and 
(676) 
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vndmigetble,  muntained  tfiat  cometi  were  mide  its  appearance  towarda  the  eloae  of  the 
generated  when  they  fint  made  their  appear^  year  1680,  and  which  was  particalarly  ol^ 
nice,  and  were  destroyed  when  they  ceased  served  by  most  of  the  astronomers  of  Europe, 
to  be  visible,  an^  consequently  that  they  could  This  comet,  according  to  the  accounts  given 
not  be  reckoned  to  bekog  to  the  heavenly  bo-  by  the  astronomers  of  that  period,  appeared 
dies,  but  were  only  meteors  or  exhalations  to  descend  from  the  distant  regions  of  spaee 
raised  into  the  upper  regions  of  the  air,  where  with  a  prodigious  velocity,  almost  perpen- 
thcy  blazed  for  a  whUe,  and  disappeared  when  dicular  to  the  sun,  and  ascended  again  in  the 
the  matter  of  which  they  vrere  formed  vras  same  manner  from  that  luminary  viith  a  velo- 
eonsumed.  And  as  the  opinions  of  this  an-  city  retarded  as  it  had  before  been  accelerated, 
dent  sage  had  a  powerful  influence  on  the  It  was  observed,  particularly  at  Paris,  and 
philosophers  and  astronomers  of  later  times,—  Greenwich,  by  Cassini  and  Flamstead,  fa^ 
as  his  assoTtions  were  frequently  regarded  as  whom  it  was  seen  in  the  morning  from  the 
little  short  of  demonstrations, — fyw  persons  4th  to  the  25th  of  November,  1680,  in  its 
had  the boidnesB  and  independency  of  mind  to  descent  towards  the  sun;  and  after  it  had 
can  in  question  the  positions  he  maintained  passed  its  perihelion,*  in  the  evening,  from 
on  any  subject  discussed  in  his  writings.  the  12th  of  December  to  the  9th  of  March, 

It  wi»  not  before  the  time  of  the  celebrated  1681.  The  many  exact  observations  made 
mstronomer,  Tycho  Brahe,  that  the  nature  of  on  this  comet  enabled  8ur  I.  Newton  to  dis- 
eomets  began  to  be  a  little  understood,  and  cover  that  so  much  of  its  orbit  as  could  be 
that  they  were  conndered  as  moving  in  the  traced  by  the  motion  of  the  comet,  while  it 
planetary  regions.  This  astronomer  observed  vras  visible,  was,  as  to  sense,  tipiirahola,  hav- 
with  great  diligence  the  fiunous  comet  whidi  ing  the  sun  in  its  focus,  and  that  it  was  one 
appeared  in  1677;  and,  from  many  accurate  and  the  same  comet  that  was  seen  all  that 
observations  during  the  time  of  its  appearance,  time.  This  comet  vras  remarkable  for  its 
found  that  it  had  no  sensible  diurnal  parallax,  very  near  approach  to  the  sun.  At  its 
and  therefore  vras  not  oidy  for  above  the  limits  penhelion,  it  was  not^^ve  a  sixth  part  of 
of  our  atmosphere,  but  beyond  the  orbit  of  the  the  sun's  diametagtf|||Hbi  surface ;  that  is, 
moon  itsel£  Its  motions  were  likewise  particu-  about  146,000  ml^^^Hhe  surfoce  of  that 
larly  observed  by  Hagecius,  at  Prague,  in  Bohe-  luminary,  and  6849HBRn  its  centre.  Ae- 
tnia,  at  the  same  time  thai  they  were  observed  by  cording  to  Sir  Isaac  Newton,  the  velocity  of 
Tydio,  at  Uraniburg.  Thes6  two  places  dif-  this  comet  when  nearest  the  sun  was  880,000 
for  six  degrees  in  latitude,  and  are  nearly  un-  miles  an  hour.  On  taking  its  perihelion  dii^ 
der  the  same  meridian,  and  both  measured  tanoe,  as  given  by  M.  Pingre,  Mr.  Squire 
the  distance  of  the  comet  from  the  same  star,  found,  by  two  di&rent  calculations,  that  its 
which  was  in  the  same  vertide  drele  with  the  velocity  in  its  perihelion  vras  no  less  than 
comet;  yet  both  observed  found  their  dis-  1,240,000  miles  an  hour!  This  velodty  was 
tanccs  the  same,  and  consequently  they  both  so  great  that,  if  continued,  it  would  have 
viewed  the  comet  in  the  same  point  of  the  carried  it  through  124  degrees  in  an  hour ; 
heavens,  which  could  not  have  happened  un-  but  its  actual  hourly  motion  during  that  in- 
less  tiie  comet  had  been  in  a  higher  region  terval,  before  and  after  it  passed  the  perihetion, 
than  the  moon.  After  l^eho,  Kepler  had  an  was  81  degrees,  47  minutes.  At  this  period, 
opportunily  of  making  observations  on  the  the  diameter  of  the  sun,  as  seen  from  the 
comets  which  appeared  in  1607  and  1618,  comet,  must  have  subtended  an  angle  of  more 
and  from  all  his  observations  he  deduced  this  than  a  hundred  degrees,  which  must  nearly 
conclusion,  **  that  comets  move  freely  through  have  filled  ita  whole  hemisphere, 
the  planetary  orbs."  From  this  period  comets  From  Dr.  Hailey's  determination  of  its 
began  to  be  more  accurately  observed,  and  to  orbit,  it  appears  that  when  in  its  aphelion,  or 
be  considered  as  constituent  parts  of  the  solar  greatest  distance  from  the  sun,  it  cannot  be 
system ;  and  at  length  the  illustrious  Newton  less  than  13,000,000,000,  or  thirteen  thousand 
demonstrated  that  their  motions  are  performed  millions  of  miles  distant  from  that  luminary ; 
in  long  ellipses,  having  the  sun  in  one  of  their  that  is,  seven  times  the  distance  of  Uranus. 
focL  According  to  the  same  astronomer,,  this  comet, 

Before  proceeding  to  inquire  into  the  na-  in  passing  thl^ugh  its  southern  node,  came 
ture  and  physical  constitution  of  these  bodies,  vrithin  the  length  of  the  sun*s  semi-diameter 
I  shall  present  the  reader  with  of  the  orbit  of  the  earth,  that  is,  within  440,000 

J  «m/«btoi  o/rt«  A«l«^  0/ tt«  mart  «.  "^«  "^  »"  "-"^  "'-^ '^ '^  "^ 

marhable  Comett  which  June  appeared  m      ^  .^        ..  ..     «    ..        .    .  .w      v..  ^        • 
-^j^jy,-„  ^'-^^  '•^  •  The  f§rikeUo%  ii  that  point  in  the  orbit  of  bm 

mooern  nines.  planet  or  comet  whleh  Is  nearest  to  the  fun.   It  Is 

ooerf  &.  mo*  ren»rkrti.«m5rt.  which  *Xu:^^'^^rj:iSi:t:tJSi^tS:^s:\ 

have  appeared  m  modem  tunes  u  that  which  caUed,  aUo,  tiie  highw  tptU. 
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«heiiiutli«l|Mitofitioi)iitiia«nfttiutiMde  pwrt of  the 7Mrl768.    At&ttWMflM 

of  the  comet,  their  mutual  gmvitation  most  comet  whose  return  bad  been  predicted,  wh«c 

have  caused  a  change  in  the  plane  of  the  tiie  time  of  its  expected  appeaianoei^iproachodt 

eaith'a  oibit,  and  in  the  length  of  our  year ;  aetronomen   became    anxious    to  asoeitain 

and  if  so  laige  a  body  with  so  rapid  a  motion  whether  the  attraction  oi  the  larger  planet^ 

were  to  strike  the  euth,  a  thing  by  no  means  Jupiter  and  Saturn,  might  not  interfinre  with 

impossible,  the  shock  might  reduce  this  beauti-  its  orbitual  motion,  and  prevent  it  Irom  arriv- 

lul  ihune  to  its  original  chaoSi"    Modem  ob-  ing  at  its  perihelion  so  soon  as  the  time  yn- 

aervations,  however,  render  such  deductions  dieted.    Clairant,  an  eminent  French  mathe- 

somewhat  improbable.    The  period  of  this  matician,  after  many  intricate  and  laborious 

comet  is  supposed  to  be  about  575  years.    It  calculations  in  reference  to  the  subject^  con^ 

18  conjectured  that  it  is  the  same  comet  whidi  eluded  that  the  attraction  of  Saturn  would 

appeared  in  1106,  in  the  reign  of  Henxy  I.,  lengthen  the  period  100  days,  and  the  actioii 

that  was  seen  during  the  consulate  of  Lam-  oi  Jupiter  518,  making  in  all  618  days,  by 

padius  and  Orestes,  about  the  year  531,  and  which  the  expected   return  would  happen 

in  the  ibrty-fonith  year  before  Christ,  in  which  later  than  if  no  such  influence  bad  taken 

year  Julius  Casarwas  murdered.  Itsnucleus  place;  so  that  instead  c^the  period  being  74 

was  computed  to  be  about  ten  times  as  large  years,  823  days,  it  ought  to  be  76  years,  311 

as  the  moon.    Its  tail  extended  over  a  space  days ;  and  as  the  oomet  pessed  its  peiiheKon 

of  seventy  degrees  in  extent  on  Septembw  14, 1^82,  it  ought  to  reach  the 

This  is  the  comet,  to  the  near  approach  of  same  point  on  April  13,  1759.  These  cal- 
which  to  the  earth,  Mr.  Whiston  attributed  culations  were  read  before  the  Academy  of 
the  universal  deluge  in  the  time  of  Noah.  Sciences^  on  the  14th  of  November,  1758; 
His  opinion  was,  that  the  earth,  paswig  but  ClaLraut  gave  notice  that,  being  presaed 
tiirough  the  atmosphere  of  thecomet,  attracted  lor  time,  he  had  noglected  in  his  calcolatiopa 
fiom  it  a  great  part  of  the  water  of  the  flood ;  small  values,  whidti  collectively  might  amount 
that  the  nearness  t^^pcomet  raised  a  great  to  about  thirty  days  in  the  seventy-six  years, 
tide  in  the  subte^HJBMraten;  that  this  These  predictions  were  accordingly  verified, 
eould  not  be  do^^^Hk  making  fissures  finr  the  oomet  appeared  about  the  end  of  De* 
or  cracks  in  the  J|||PBk  of  the  earth ;  that  cember,  1758,and  arrived  at  its  perihelion  on 
through  these  fissures  the  subtonrsneous  waters  the  13tli  of  March,  7759,  only  thirty  days  b»> 
were  forced;  that  along  with  the  water  much  fore  the  time  fixed  by  the  cslculations  ef 
dime  Of  mud  would  rise,  which,  after  the  Clairaut,  who,  upon  repeating  the  prooees  by 
subsiding  of  the  water  partly  into  the  fissures  which  he  had  arrived  at  the  result,  reduced 
and  partly  into  the  lower  parts  of  the  earth  to  this  error  to  nineteen  days.  The  same  comet 
fi^rm  the  sea,  would  cover  over  to  a  consider-  again  made  its  a|^pearance,  according  to  pro- 
able  depth  the  antediluvian  earth;  and  thus  diction,  in  1835,  of  which  a  particular  account 
he  aocounta  for  trees  and  bones  of  animals  will  be  given  in  the  sequeL 
being  found  at  very  great  depths  in  the  earth.  3.  Another  remarkable  comet  made  its  ap- 
The  same  comet,  he  supposed,  when  coming  pearance  in  1744,  which  excited  a  consider- 
near  the  earth  after  bang  heated  to  an  im-  able  degree  of  attention.  It  was  first  seen  at 
mense  degree  in  its  perihelion,  would  be  the  Lausanne,  in  Switierland,  December  13, 
instrumental  cause  of  that  great  catastrophe,  1743 ;  firom  that  period  it  increased  in  bright- 
the  general  conflagration.  Modem  geological  neas  and  magnitude  as  it  approached  nearer 
researches,  however,  render  all  siuh  hypo-  the  son.  On  the  evening  of  January  23, 
theses  utterly  untenable.  1744,  it  appeared  exceedingly  bright  arid  di^ 

2.  Another  comet  which  has  obtained  a  tinct,  and  the  diameter  of  its  nucleus  was 

certain  degree  of  celebrity  is  that  which  up-  nearly  equal  to  that  of  Jupiter.    lu  tail  then 

peered  in  1682,  and  is  usually  distinguished  extended  above  16  degrees  from  its  body,  and 

by  the  name  of  Hdlley*s  comet.    This  comet  vras  supposed  to  be  about  23  millions  of  miles 

appeared  with  considerable  splendour,  and  in  leng&i*    On  the  11th  of  February,  the 

^Jiibited  a  tail  thirty  degrees  in  length.    On  nucleus,  which  had  before  been  always  round, 

calculating  its  elements  firom  its  perihelion  qipeared  oblong  in  the  direction  of  the  tail, 

passage.  Dr.  Halley  was  led  %>  conclude  that  and  seemed  divided  into  two  parts  by  a  black 

it  was  identical  with  the  great  comets  which  stroke  in  the  middle.    One  of  the  ports  had  a 

ajppeared  in  1456,  1531,  and  1607,  whose  sort  of  beard,  bri^^ter  than  the  tail;  this 

elnnents  he  had  also  ascertaioed.    The  in-  beard  was  surrounded  by  two  unequal  dark 

tervals  between  these  periods  being  about  strokes,  that  separated  the  beard  fiom  the  hair 

•eventy-five  or  seventy-six  years,  he  was  led  of  the  comet;  these  odd  phenomena  disap- 

to  conchide  that  this  was  the  period  of  the  peered  the  next  day,  and  nothing  was  seen 

revolution  of  the  comet,  and  ventured  to  pre-  but  irregular  obscure  qpaoes  like  smoke  in 

diet  that  it  would  again  return  about  the  latter  the  middle  of  the  tail,  and  the  head  rsaamad 
(678) 
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Hi  nttvral  ferm.    On  the  16th  of  Febraaiy,  atmospheras  which  distinguish  them  from  all 

the  tail  waa  divided  into  two  branches,  the  the  other  planets.    Whether  any  of  these 

•astern  about  8  degrees  bng,  the  western  24.  opinions  be  tenable  and  sufficient  to  solve  the 

On  the  23d  the  tail  began  to  be  bent    It  difficulty,  is  left  entirely  with  the  reader  to 

diowed  no  tail  till  it  was  aa  near  the  son  as  determine. 

^  orbit  of  Mars,  and  it  increased  in  length  5.  Another  comet,  which  has  engaged  the 

as  it  approached  nearer  that  luminary.    At  particular  attention  of  astronomers  during  the 

its  greatest  length,  it  was  computed  to  equal  last  twenty  years,  is  distinguished  from  all 

a  third  part  of  the  distance  of  the  earth  from  preceding  comets  by  the  shortness  of  its  />e- 

the  sun.*    This  was  one  of  tho  most  brilliant  riodie  revolution.    It  is  usually  denominated 

comets  that  had  appeared  since  that  <^  1680.  Eneke^s   comets  so    called    from    Professor 

Its  tail  was  visible  for  a  long  time  after  its  Encke,  of  Berlin,  who  first  ascertained  its  pe- 

body  was  hid  under  the  horizon :  it  extended  nodical  return.    It  was  discovered  at  Mar- 

20  or  80  degrees  above  the  horizon,  two  hoars  seilles,  on  the  26th  November,  1818,  by  M. 

before  sunrise.  Pons,  and  its  parabolic  elements  were  pre- 

4^  In  the  month  of  June,  1770,  Messier  sented  to  the  Board  of  Longitude,  at  Paris, 

discovered  a  comet,  the  motions  of  which  ap-  by  M.  Bouvard,  on  the  13th  of  January,  1819. 

pear  to  be  involved  in  a  considerable  degree  It  was  immediately  remarked  that  the  result 

of  mystiBiy.    The  comet  continued  visible  for  of  Bouvard's  calculations  was  too  similar  to 

a  long  time.     Lezell  ascertained,  from  ob*  the  elements  of  a  comet  which  appeared  in 

•ervation,  that  it  described  an  ellipse  around  1805,  not  to  consider  that  and  the  one  of  1818 

the  sun,  of  which  'the  greater  axis  was  only  as  the  same  body ;  and  M.  Encke  soon  after 

three  times  the  diameter  of  the  eardi*s  orbit,  established,  by  incontestable  calculations,  that 

which  corresponds  with  a  revolution  of  5}  this  comet  took  only  about  1200  days,  or  three 

years.     It  was   therefore  expected  that  it  years  and  three-tenths,  to  travel  through  the 

would  again  frequently  make  its  appearance ;  whole  extent  of  its  elliptic  orbit    This  was 

but  it  has  never  since  been  visible,  although  considered  as  a  v^c^M||niordinary  result,  as 

it  made  a  pretty  brilliant  appearance  in  1770.  an  opinion  had  p|^^^B  prevailed  that  the 

The  National  Institute  of  France,  not  many  period  of  a  rrvolu^^^^Komet  must  nece»- 

years  ago.  requested  M.  Burckhardt  to  repeat  sarily  be  long.     nHl^ippears  that  this 

all  the  calculations  with \he  utmost  care ;  and  con^t  was  first  seen  by  Messier  and  Mechsdn 

the  result  of  his  labour  has  been  a  complete  in   1786;  afterwards  by  Miss  Herschel  in 

oon^mation  of   the  elements  obtained  by  1795;  and  its  subsequent  returns  were  ob- 

LexelL     What  has  become  of  this  comet  it  served  by  diiferent  astronomers  in  1805  and 

is  difficult  to  conjecture.     Ita  aphelion,  or  1819,  all  of  whom,  at  those  periods,  supposed 

greatest  distance  from  the  sun,  was  reckoned  that  the  four  comets  were  four  dlfierent  bodies. 

to  be  not  far  beyond  the  orbit  of  Jupiter,  and  ^The  elements  of  this  comet,  and  the  short 

that  it  approached  as  near  to  the  earth  as  the  period  of  its  revolution,  are  now  incontrover- 

moon,  and  ought  to  have  appeared  twelve  tibly  established ;  for  ita'  reappearance  in  the 

times  since  the  year  1770.     M.  Arago  at-  southern   hemisphere  in  June,   1822,   took 

tempto  to  solve  the  difficulty  by  affirming  that  place  very  nearly  in  the  positions  previously 

Hs  orbit  was  then  totally  dilierent  fiY>m  that  calculated.    The  agreement  was  not  less  re- 

'hich  it  has  since  pursued ;  that  ita  passage  markable  in   1825;  and  in  1828,  the  third 

to  the  point  of  perihelion  in -1776,  when  it  period  of  ita  announced  return,  it  occupied  the 

was  expected,  took  place  by  day,  and  before  places  assigned  to  n  by  Encke  the  year  pre* 

the  following  return,  the  form  of  the  orbit  was  ceding.    It  likewiiM,  appeared  in  1832,  1836, 

eo  altered  that  had  the  comet  been  visible  from  and  1838. 

the  earth,  it  would  not  have  been  recognized ;  This  comet  is  very  small ;  ita  light  is  foeble ; 

that  before  1767,  during  the  whole  progress  it  has  no  tail ;  it  is  invisible  to  the  naked  eye, 

of  ita  revolutions,  ita  shortest  distance  from  except  in  very  favourable  circumstances,  but 

the  sun  was  199,000,000  leagues,  and  that  may  be  seen  with  a  small  magnifying  power, 

after   1779,  the  minimum  distance  became  It  revolves  in  an  elliptical  orbit  of  considerable 

131,000,000  leagues,  which  was  still  too  for  eccentricity,  having  an  inclination  to  the  plane 

removed  for  the  comet  to  be  perceptible  from  of  the  elliptic  of  \Z\  degrees.    On  comparing 

the  earth.    Sir  David  Brewster  attempta  to  the  intervals  between  the  successive  perihe- 

account  for  its  disappearance  by  supposing  lion  passages  of  this  comet,  a  singular  foct 

that  it  must  have  been  attracted  by  one  of  the  has  been  elicited,  namely,  that  its  periods  are 

planets  whose  orbit  it  crossed,  and  must  have  continually  diminishing,  and  its  mean  dia- 

imparted  to  it  ita  nebulous  mass ;  and  that  it  tanoe  from  the  sun  shortening  by  slow  but 

Is  probable  the  comet  passed  near  Geres  and  regular  degrees.    This  is  supposed  by  M. 

Pallas,  and  imparted  to  them  those  immense  Encke  to  be  produced  by  a  resistance  expe- 

•  Memolrt  of  ihs  Aoademy  of  Seiencef  tat  1744.  rienoed  by  the  comet  from  a  very  rare  elhe- 
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imI  nedium  petrading  the  vegions  through  terrorai*'  he  obMired,  **  ere  podaetm  tdam 
which  it  niovee ;  since  such  resistance,  by  ous  ooosequenccs.  Several  memben  of  too 
diminishing  its  actual  velocity,  would  diminish  Academy  may  still  remember  the  aocideiito 
also  its  centrifugal  force,  and  thus  give  the  and  disorders  which  followed  a  similar  thiMt^ 
son  more  power  over  it  to  draw  it  nearer.  It  imprudently  communicated  to  the  Academy 
is  therefore  the  opinion  of  Sir  J.  Uerschel,  by  M.  de  Lalande,  in  May,  1773.  Peraoos 
that  *'  it  will  probably  fall  ultimately  into  the  of  weak  mind  died  of  (right,  and  women  mia- 
sun,  should  it  not  first  be  dissipated  altogether,  carried.  There  were  not  wanting  people  who 
a  thing  no  way  improbable,  when  the  light-  knew  too  well  the  art  of  turning  to  rheir  ad- 
ness  of  its  materials  is  ccmsidered,  and  which  vantage  the  alarm  inspired  by  the  approach- 
seems  authorised  by  the  observed  fa6t  of  its  ing  comet,  and  places  in  paradite  were  aM 
having  been  less  and  less  conspicuous  at  each  at  a  very  high  rate.  The  announcement  of 
reappearance.''  The  acceleratioB  of  this  the  comet  of  1832  may  produce  similar  eflects, 
oomet  is  about  t>vo  days  in  each  revolution ;  unless  the  authority  of  the  Academy  apply  a 
and  tlie  frequent  opportunities  of  observation  prompt  remedy ;  and  this  salutaiy  intervea- 
which  will  occur,  in  consequence  of  the  short-  tion  is  at  this  moment  implored  by  many  be- 
nesB  of  its  period,  may  lead  to  new  and  inte-  nevoleot  persons."  It  was  supposed  by  some^ 
resting  oondttaions  in  relation  to  the  nature  of  that  if  any  disturbing  cause  should  delay  the 
these  bodies.  arrival  of  the  oomet  for  one  month,  the  earth 

6.  Besides  the  above,  another  periodical  must  pass  directly  through  its  head, 
comet  has  lately  been  discovered,  which  is       In  order  to  dispel  such  fears,  and  to  illoa* 

distinguished  by  the  name  of  Biela*9  and  trate  the  nature  of  these  bodies,  M.  Arago 

sometimes   Gambarfs  comet.    This    comet  published  an  excellent  and  popular  treatiae 

was  perceived  at  Johanisberg,  on  the  27th  Feb.  oo  comets  in  the  <*  Afmuaire"  of  1 832.    He 

1826,  by  M.  Biela ;  and  by  M.  Gambart,  at  showed  that  the  result  of  the  calculation 

MarseilliBS,  ten   days   afterwards.     Gambart,  that  the  passage  of  the  comet  ought  to  pn>- 

without  delay,  cal^^^  its  parabolic  ele-  ceed  a  little  within  our  orbits  and  at  a 

ments  lirmn  his  oni[^Bntions,  and  by  in-  tance  from  that  curve,  which  is  equal  to 

qwcting  a  generaKM^Vcomets,  he  recog-  terrestrial  radii  and  two4hirds,  or 

niied  that  it  was KgiiMrst  appearance,  but  37,000  miles;    that  on  the  29th  O 

that  it  had  been  already  observed  in  1789.  18S2,  a  portion  of  the  earth's  ofM  t " 

and  1795.     Messrs.  Clausen  and  Gambart  included  within  the  nebulosity  of  the 

andortook  the  computation  of  the  comet's  re-  but  that  the  earth  would  not  arrive, 

volution,  and  found,  each  of  them  nearly  at  same  point  of  its  orbit  till  the  morning  o\ 

,  the  same  time,  that  the  new  comet  made  its  80th  November,  or  more  than  a  month  sttei^ 

entire  revolution  round  the  sun  in  a  period  of  wards;  and  consequently  that  the  earth  would 

about  seven  years.    It  was  afterwards  found,  be  more   than  twenty   millions  of   French 

more  accurately,  to  be  2460  days,  or  nearly  leagues  (or  fifty  millions  of  Britiah  miles) 

6j  years.    M.  Damoiseau  calculated  the  per-  distant  from  the  comet.    He  adds,  that  **  if 

turbations  of  this  comet,  and  predicted  that  it  the  comet,,  instead  of  crossing  the  plane  of  the 

would  cross  the  plane  of  the  earth's  orbit  on  ecliptic  on  the  29th  October,  had  not  arrived 

the  29th  of  October,  1832,  a  little  before  there  till  the  morning  of  the  30th  November, 

midnight,  at  a  point  about   18,480  miles  it  would  have  undoubtedly  miugled  its  atmo- 

within  the  orbit  of  the  earth.    According  to  sphere  with  ours,  and  perhaps  even   have 

this  prediction,  the  comet  actually  made  its  struck  us !"     The  earth  is  considered  in  more 

appearance  in  1832  about  the  time  now  ape-  danger,  if  danger  there  be,  from  this  comet 

cified.    Its  next  appearance  was  calculated  to  and  that  of  Encke  than  from   any   other. 

ha{^n  in  1839 ;  and  it  was  reckoned  that  it  Encke's  comet  crosses  the  orbit  of  the  earth 

would  arrive  at  its  perihelion  on  the  23d  July  sixty  times  in  the  course  of  a  centuiy,  and 

«f  that  year.  there  is  certainly  a.  possibility  that  it  might 

The  predicted  appearance  of  this  comet  in  come  into  collision  with  the  earth,  but  the 

1832  seems  to  have  produced  considerable  probability  of  its  doing  so  is  very  small;  and, 

alarm,  particularly  in  France.    Some  German  besides,  this  oomet  and  that  of  Gambart  are 

journalists  predicted  that  it  would  cross  the  so  extremely  rare,  that  little  danger  is  to  be 

Earth's  orbit  near  the  point  at  which  the  earth  apprehended,  even  although  a  contact  were 

would  be  at  the  time,  and  cause  the  destruo  to  take  place.    Grambart's  is  a  small,  insignU 

tion  of  our  globe.     Such  was  the  degree  of  ficant  comet,  without  a  tail,  or  any  appear* 

alarm   excited    on    this    occasion,  that  M.  ance  whatever  of  a  solid  nucleus,  and  is  nol 

G  *  *  *,  a  Professor  in  Paris,  put  the  quea-  distingui^able  by  the  naked  eye. 
lion  to  the  Academy  of  Sciences,  whether  it       7.  The  Comet  of  1807.   This  was  the  first 

did  not  feel  itself  bound  in  duty  to  refute,  as  comet  on  which  I  had  an  opportunity  of 

speedily  as  possible,  this  assertion.  **  Popular  making  observations.    My  first  observatioii 
«8Q) 
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wu  on  (he  evening  of  October  the  8th,  1807,    able  deasitj;  the  duoneter  of  itscoma,  1SO,080 
a  little  after  sunset,  when  it  appeared  in  a   miles,  bat  liable  at  diflfetent  times,  to  vaiift- 
fiorth-westerly  direction,  not  §u  distant  from   tions  of  increase  and  decrease ;  and  its  rat* 
Arcturas,  which  was  then  only  a  little  above   of  motion,  at  certain  periods^  1,393,380  miles 
the  horixon.    To  thi^  naked  eye  it  appealed   aiday,  or  66^57  miles  an  hour.    Its  tail  was 
somewhat  like  a  dim  nebulous  star  of  the   divided  in  a  very  unusual  manner  into  two 
second  magnitude,  with  a  beam  of  light  on   separate  branches;  the  north  side  continued 
one  side  of  it    Through  a  telescope,  its  tail   much  brighter  and  better  defined  than  the 
presented  a  pretty  tirilliant  appearance,  and   other,  and  was  also  invariably  convex,  while 
occupied  a  space  of  considerably  more  than  a   the  other  side  was  concave.     But  what  was 
degree  in  length.    The  coma  seemed  to  have   deemed  most  remarkable  was  the  variation  in 
a  roundish,  but  dim  and  undefined  appear-   length  and  the  oortisea/tbiuof  thetail.  Some- 
ance,  and  appeared  more  indistinct  as  the   thing  like  coruscation  had  been  observed  by 
magnifying   power    was  increased.    When   the  naked  eye  in  the  case  of  preceding  comets^ 
viewed  with  an  achromatic  telescope  of  thirty-   and  such  phenomena  appear  to  have  been 
one  inches  focal  distance,  and  a  power  of   confirmed  by  the  observations  of  Schnoeter* 
thirty,  it  presented  a  very  distinct  and  beauti-   In  less  than,  one  second,  streamers  shot  forth 
fill  appearance,  and  the  nucleus,  coma,  and   to  two  and  a  half  degrees  in  length ;  they  as 
tail,  nearly  filled  the  field  of  view.    When  a  rapidly  disappeared  and  issued  out  again, 
power  of  sixty  was  applied,  it  was  much  mora   sometimes  in  proportions  and  interrupted  like 
indistinct  than  with  the  former  power,  and  in   our  northern  lights.    Afterwards  the  tail  v»- 
all  the   subsequent  observations  the  lower   ried  both  in  length  and  breadth,  and  in  sonM 
power  was  generally  preferred.   In  the  course   of  the  observations,  the  streamers  shot  from 
of  five  or  six  weeks,  or  about  the  middle  of   the  whole  expanded  end  of  the  tail,  sometimes 
November,  it  disappeared  to  the  naked  eye.   here,  and  sometimes  there,  in  an  instant,  two 
I  traced  it  with  the  telescope,  as  often  as  the   and  a  half  degfees  long,  so  that  within  a  sin- 
weather  would  permit,  for  two  or  three  months   gle  second  they  musUM^  shot  out  a  distance 
after  it  had  become  invisible  to  the  unassisted   of  4,600,000  mile^^^kr  light  was  also 
sight,  and  found  that  its  apparent  motion  was   sometimes  whiter  ■^^^^f''  ^  ^^  ^^'^  ^*n 
pretty    rapid  and    towards    the   north-east  at  the  base,  as  is  IRHBnally  seen  in  the 
About  the  middle  of  January,  1808,  at  eleven   northern  lights.    Borne  have  objected  to  the 
V.  X.,  it  appeared  in  a  direction  north-east  by   extreme  rapidity  <ff  the  streamers  as  hers 
nortl\;  and  at  this  time  it  appeared  through   stated,  b||^  tiiefiurt  of  coruscations  having  been 
the  &lescope  like  a  small  nebulous  star,  or   seen  appears  to  be  confirmed  by  the  observa- 
like  those  species  of  comets  called  bearded  tions  of  this  celebrated  and  accurate  observer, 
comets,  having  no  trace  of  any  thing  similar   The  observations  of  Herschel  on  this  comal 
to  a  taiL    The  last  time  I  saw  it  was  about  difiler  in  some  respects  from  those  of  Schroeter, 
the  end  of  January,  when  it  was  still  distinctly   particularly  in  the  estimate  he  makes  of  the 
visible,   like   a  nebulous    star;    but  cloudy   size  of  the  nucleus,  which  he  reckons  to  be 
weather  for  nearly  a  fortnight  prevented  any   considerably  smaller  than  what    has   been 
further  observations,  and  I  saw  it  no  more,   stated  above. 

On  the  evening  in  which  I  had  the  last  peep       Fig.  78  is  a  view  of  this  comet  as  seen  on 

of  it,  I  detected  another  comet  within  eight   the  night  of  October  2lBt  by  Schroeter.    Figi 

or  ten  degrees  of  it,  which  appeared  like  a   79  is  a  view  of  the  same  comet  as  seen  1^ 

star  of  the  third  magnitude,  and  exhibited  a   Bessel,  October  22d,  at  eight  in  the  evening; 

pretty  brilliant  appearance  through  the  tele-   both  which  exhibit  its  divided  taiL 

scope.    It  had  no  tail,  like  the  former  comet,       8.  The  most  remarkable  comet  which  has 

but  appeared  surrounded  with  radiant  hairs   appeared  in  modem  times,  since  that  of  1680, 

like  the  ghrtf  which  painters  represent  around   was  the  comet  of  181 1.    About  the  beginning 

the  head  of  our  Saviour.    It  continued  visible   of  September  in  that  year,  about  eight  or  nine 

for  several  weeks ;  but  I  have  not  seen  any   in  the  evening,  as  I  was  taking  a  random 

|<arti  cular  notices  of  this  second  comet,  or  any   sweep  with  my  telescope  over  the  nortli-west> 

sjiccftd  observations  on  it,  which  have  been   em  quarter  of  the  heavens,  an  uncommon 

recorded  ly  astronon^rs.  object  appeared  to  pass  rapidly  across  the  field 

This  comet  appears  to  have  been  first  no-   of  view,  which  on  examination  appeared  to  be 

ticed  by  Herschel  and  Schroeter  about  the  4th   a  splendid  oomeL    Not  having  heard  of  the 

of  October,  1807,  who  continued  their  obser-    appearance  of  any  such  body  at  that  time,  I 

ration  3  upon  it  for  several  months.    Accord-   was  led  to  imagine  that  I  had  fortunately  got 

ing  to  8chroeter*s  observations  and  estimates,   the  first  peep  of  this  illustrious  stranger;  but 

the  diameter  of  the  nucleus  of  this  comet  was   I  afterwards  teamed  from  the  public  prints 

about  4600  miles,  or  nearly  the  size  of  the   that  it  had  been  seen  a  day  or  two  before  hf 

planet  BCars,  and  appeared  to  be  of  consider-   Mr.  Neitch,  in  the  neighbonrfaood  of  Kels% 
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who  appMn  Co  han  bno  Ibe  fint  that  6b-   paaiad  with  paeoUsr  ^loidow,  md  «m(  rf^ 
MTTCd  it  in  Ihi*  soantt;.    Ttui  comet  ap*   Ue,  btsd  to  tbe  naked  eye,  for  mora  Htm 

thiM  montha  in  mm- 
Bg.  T%  cMHoa,    u>d    eidlad 

nnivenal  aOimtuin.  It 
tfibrded  to  uBonomen 
mora  oppMtuDitUi  tor 
otaerraliaD  of  its  pbja* 
cal  tqiect  and  coiutita- 
lioD,  and  fbrdelannin- 
_  liig  the  elemenU  of  it> 

orbit,  than  almost  anj 
othei  eaaet  that  liad 

Kriamlj  appeared- 
a  two  celebrated  ob> 
aerveia.  Henchel  and 
8chroeIe7,    mule    tm- 

ticulaT  obeerratliuu  on 
rg  tbe  phenomena  and 
mottoiu  at  ifai*  come^ 
which  wera  continued 
ereiy  clear  evening  fiK 
the  space  of  neailj  Sto 
monlita.  Some  oTtheaa 


with  t 

deductioni  coanectad 
with  them,  are  ex- 
inlerestiDg  lO 


BamB  of  the  renlta 

deduced  by  Scbroeter 

are   the    following : — 

Thai  the  central  glob* 

of  light,  or    what  hs 

calls  the  nucleus,  waa 

.|  60,004  miles  in  diam- 

eter.or  Deail;  >ii  and  s 

half  times  the  diameter 

of  the  esftb,  which  ha 

deduced  from  the  mean 

4rf'  twen^-seren  me^ 

juiamenti,  wllidt  gave  1'  49"  m  the  mean   distanco  eqnal  (o  its  breadth,  and  appearH  aa 

fnpiUr  diameter  of  the  body ;  that  this  gisat   nDoonnsoled  as  the  ting  of  Saturn  \ma  it* 

bodywisin  all  probabihty  chiedj  fluid,  though    body,  and  which  aometimes  appeared  daiker 

its  central  parts  might  consist  of  denser  suU   thsn  the  open  aky.  The  diameter  of  this  eit» 

stances;  and  that  then  was  reason  t«belisTe   ricvpartof  thebeadw*s84'ltt",oraboat»47f 

tiiat  it  shone  with  ita  own  nativa  light    Tbe   OOOmiUa,whichialargerthan  thediametsrof 

coma  waa  extreme^  laiefied  in  oompariaon    tliesun,aiidwluch  hethinksmusthavefbrnMd 

with  tbe  nucleus,  teaembling  •  Terr  liunt   a  bolknr  eone  arauid  tbe  nndeua,  end  which 

wbitisb  li^t,  scattered  in  aeparata  portiona.   he  thought  indicated  a  force  of  a  repulsrre  n#- 

Ilwasdiiided  into  two;  one  immediately  en-    ture  rending  in  the  nucleus.     Between  tbe 

compassing  the  nuclena,  the  other  of  a  more   4th  and  6th  of  December  a  great  revolutian 

bint  and  giayisb  light,  sweeping  round  it  at    took  place ;    the   rarefied  nebulous   matter, 

•  distance,  and  fbtnung  the  double  tail  which    wbich  bad  for  three  months  been  so  unususQj 

be  comet  preeented.  The  train,  or  headvtil,    npelled   from  the  nucleus  on  every  aide,  t« 

m  ba  tcnue  i^  aw^  around  tbe  nuclenis  at  a    a  distsnoe  of  about  one-fifth  at  tbe  ■"—-'-r 
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of  the  kead,  or  190,000  milM^  wai  again  amailer  than  what  m  itated  above.    Ho  eili» 

attracted  to  it,  affiHdiog  an  inoonftroveitible  matoa  the  greaUti  kngik  of  the  tail,  as  aaoi 

proof  of  physical  action  upon  a  great  acale,  on  the  15£  of  October,  to  have  been  lOOy- 

arinng  doubtless  from  the  same  causes  which  000,000,  or  a  hundred  millions  of  nules,  which 

produce  the  other  phenomena  of  nature.  The  consequently  extended  over  a  space  larger 

double  tail  of  this  comet  was  exceeding  fiunt  than  that  which  intervenes  between  the  earth 

compared  with  the  nucleus  and  coma*    On  and  the  sun ;  and  its  breadih,  as  deduced 

the  23d  of  October,  it  extended  fully  eighteen  from  the  observations  of  October  the  12th, 

degrees,  notwithstanding  its  oblique  position,  nearly  fifteen  millions  of  miles.  He  calculated 

the  angle  at  the  sun  being  then  61^  23^;  at  its  distance  when  nearest  to  the  eurth  to  be 

the  evth,  69^;  and  at  the  comet,  49^  37^  about  113  millions  of  miles.    He  concluded 

Had  it  been  viewed  at  right  an^^les,  it  would  that  the  solid  matter  of  the  comet  was  spheri- 

bave  subtended  an  angle  of  36^  36',  equiva-  cal,  that  it  shone  in  part  by  its  own  native 

lent  to  more  than  60,000,000  of  miles,  which  %ht,  and  that  it  probably  had  a  rotation  round 

is  more  than    half  the  distance  from  the  its  axis.    From  the  most  accurate  observations 

earth  to  the  sun.     ConuecUian,^  similar  to  of  the  motion  of  this  comet,  its  period  of 

those  which  appeared  in  the  tail  of  the  comet  revolution  has  been  calculated  to  exceed  3000 

of  1807,  were  likewise  perceived, particularly  years.    Bessei  computes  it  at  33S3  years; 

on  October  the  16th,  when  a  small  tail  instan-  and  several  other  astronomers  conceive  its 

taneouaiy  appeared,  then  vanished,  and  reap-  period  to  be  considerably  longer,  even  exceed- 

peered,  which  was  in  length  equal  to  three  mg  4000  years. 

times  the  diameter  of  the  comet's  head,  or  9.  Reappearance  of  Halky's   Comet  m 

2,373,000  miles.     Other  displays  of  the  same  1836.    The  return  of  this  comet  was  calcu« 

kind  took  place  on  the  7th  of  November  and  lated  by  Messrs.  Damoiseau  and  Pontecoulant; 

tile  18th  of  December.    These  fiicts,of  the  the  former  of  whom  calculated  its  return  to 

leality  of  which  Schroeter  entertained  not  the  the  perihelion  on  the  4th,  and  the  latter  on 

least  doubt,  must  be  considered  as  very  curious  the  7th  of  November^  3^35,  and  it  actually 

and  extraordinary  phenomena.*  arrived  at  that  P<4^^iy  ^  ^^  days  after 

Herschel's  observations  nearly  agree  with  these  periods,  name^^Hpe  16th  of  Novem- 

those  of  Schroeter,  excepting  that  he  estimates  her.    It  was  first  seeiflHie  continent  in  the 

the  diameter  of  the  nucleus  as  very  much  month  of  August  that  year,  but  does  not  ap- 
pear to  have  been  noticed  in  the  northern 

^  Hsviaf  referred,  oa  various  oeeasions,  to  the  parts  of  Britain  till  more  than  a  month  after- 

objervaiion.  of  that  indefatigable  aitronomer,  ^^^^      Jtg  expected   reappearance  excited 

ScAroe/«r,  of  Lilientbal,  it  may  not  be  uninlereft-  "**"••    ,    *:     **^T^    ioaj»|icoi«Mvi»  «-*ww« 

ing  to  some  readers  to  insert  the  account  of  the  universal  attention  throughout  iiiUrope.  boon 

ioeees  he  eusuiaed  by  the  burn  ing  and  plunder  of  after  the  middle  of  September,  as  I  was  taking 

hJigiHeV"'"^'  *'  expressed  in  hia  own  pathetic  .  ^^^  ^iji^  ^  two-feet  telescope  over  the 

"  At  icnVth,  after  the  most  touching  afflictions  north-eastern  quarter  of  the  heavens,  near  the 
•r  mortality,  I  once  more  awake  in  my  temple  point  where  I  expected  its  appearance,'  I  hap- 
consecrated  to  the  Eternal  fiodhead,  and  am  again  ^^^  j^  gj  „,„  ^ye  ©n  this  long-expected  visi- 
able,  after  a  total  derangement  of  my  affairs,  to  l^"«"  *y  "*  *"/  ^y^vii  ut»  ivii^-^^i^-^**  cr- 
edit these  collections  concerning  the  great  comet  ^r,  which  appeared  xery  small  and  obscure, 
of  1811.  Through  the  most  barbarous  fury.  In  eon-  I  immediately  directed  an  excellent  three  and 

^^ufHJ^.  *."  aaVil^  «5YJj?'*'"f.  J"**^."r«'**®    a  ^^^  feet  achromatic  telescope,  with  a  diago- 
whole  innocent  soft  vale  of  Lilies    [the  signinca-        ,  .^  .         v^   ^  ^i.'_^    r 

tion  of  the  name  of  Lillenthal,  whire  his  obser-  n«d  eye-piece,  magnifying  about  thurty-four 

vatory  was  situated]  was  burnt  to  the  ground,  times,  to  the  comet,  when  it  was  distinctly 

without  any  previous  examination.    They  like-  seen,  and  appeared  of  a  considerable  diameter, 

wise  burnt  down  the  royal  government  buildings.  ,    ^  V.,i  i    *u  j    v  t    a 

Host  my  whole  movdbie   property,  and,  what  but  sUU  somewhat  hazy  and  obscure.     I  after- 

was  most  sensibly  felt  by  roe,  amonsat  It,  wfth  a  Wards  applied  a  power  of  forty -five,  and 
considerable  lots  ^^^*^  booksallera  of  En-  another  of  nihety-five ;  but  it  was  seen  moat 
rope,  the  sole  copy  of  the  whole  of  my  works  and  ,.  ...  ^.i  :*i.  4U  i  t«r'»u  •  *— 
wfitinjrs  d«p«>sited  In  the  government  house.  distincUy  with  the  lower  p'lwer.  With  ninety- 
Even  my  obffcrvatory  preserved  by  Providence  five  it  appeared  extremely  obscure,  and  nearly 
from  the  ftre,  was  a  few  days  afterwardii  broken  of  the  apparent  size  of  the  moon.f  There 
Into,  plundeied,  and  shamefully  thrown  mio  con-  ^"^ .  .!•  .•  .*•  i-i  '  ^-i  u^* 
ftision  by  demo!if>h^ng  the  clocks,  breaking  off  the  appcared  at  this  time  nothing  like  a  tail,  but 

!ilH?/[-- *  «J".*y"S*"*f*  "l^  ?1^*15'k  ^-!5!    e^«'y  «hing  Is  so  straUened  with  me  that  my  efc- 

CT.^  rI««!^R;l«  «v'^i*"«!,*^^  '"If^'tJyil"/    servitory,  from  want  of  time  and  heavy  expeLsea 
seen  removed  from  my  post,  my  income  had  gra-    «,  *._  ,h«  w*/..!  nnrt  i  i>nnriiainn 

dually  become  so  very  Vtrailened,  I  was  oblfged  *• '^^ '**'' "^'^  u^/jL  hJmohtI  ScHEOSTaa- 

to  forego  all  but  the  most  necessary  outlays,  fnd       „  uiuntknl  Ja«  !Ea!  iSS"^      SCHEOBTaa. 

to  give  myself  up  to  a  sclantifle  slumber.    Under  LdUntkal,  Jan.  82, 181ft. 

the  enduranee  of  these  troubles  all  my  eeleBtitte       Schroeter  did  not  leng  survive  the  ealamlty  aW 

patrons  and  friends  will  doubtless,  as  far  as  poe-  Inded  to  above.    He  died  on  the  Mih  of  Aucnst* 

sihle,  ezeuse  me.  If  through  melancholy,  and  on  1810,  in  the  71st  year  of  his  age. 

aeeonnt  of  the  extraordinary  high  rate  of  postage,       f  In  viewing  comets,  telescopes  with  Urge  apei* 

t  have  been  compelled  to  put  out  of  sight  so  many  tares  and  comparatively  low  magnUyinf  poweia 

eUtgations  of  coorteey  I  for  to  the  present  iIom  should  generally  he  used,  as  the  foint  tig  hi  9mih 
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Ae  central  part  wm  mncfa  mora  lummom  ^  Tke  influence  of  the  ethereal  metUum  on 

than  the  other  portioni  of  the  comet,  and  pre-  the  motion  of  Halley's  comet  will  be  known 

aented  lomething  like  the  appearance  of  a  etar  after  another  revolution,  and  future  astrono- 

of  the  third  or  fourth  magnitude  surrounded  mere  will  leam,by  the  accuracy  of  its  retumi^ 

with  a  haae.    In  some  of  the  views  I  took  of  whether  it  has  met  with  any  unknown  causa 

this  ohject,  the  luminous  part  or  nucleus  ap-  of  disturbance  in  its  distant  journey.    Undia> 

peered  to  be  considerably  nearer  one  side  than  covered  planets  beyond  the  visible  boundaiy 

another.    At  this  period,  and  for  a  week  or  of  our  system  may  change  its  path  and  the 

ten  days  afterwards,  the  comet  was  altogether  period  of  its  revolution,  and  thus  may  indirectly 

invisible  to  the  naked  eye.    Many  subsequent  reveal  to  us  their  existence,  and  even  their 

•bservations  were  made,  and  published  in  the  physical  nature  and  orbit    The  secrets  of  the 

povincial  newspapers,  but  which  my  present  yet  more  distant  heavens  may  be  disclosed  to 

limits  prevent  me  from  inserting.  future  generations  by  comets  which  penetrate 

After  the  comet  became  visible  to  the  naked  still  further  into  space,  such  as  that  of  1763, 

eye,  the  tail  began  to  appear,  and  increased  in  which,  if  any  fiuth  may  be  placed  in  the  com* 

length  as  it  approached  its  perihelion,  and  at  putation,  goes  nearly  48  times  further  from 

its  utmost  extent  was  estimated  to  be  above  the  sun  than  Halley's  does,  and  shows  thflt 

thirty  degrees  in  length.    On  the  13th  of  Oo-  the  sun's  attraction  is  powerful  enough  at  the 

tober,  according  to  the  observations  (^  Arago,  distance  of  144,000  millions  of  miles  torecal 

•  luminous  sector  was  visible  in  its  head ;  on  the  comet  to  its  perihelion.  The  periods  of 
the  day  following,  the  sector  had  disappeared,  some  comets  are  said  to  be  many  thousand 
and  a  more  brilliant  one  and  of  greater  longi-  years,  and  even  the  average  time  of  the  revolo- 
tudinal  extent  was  formed  in  another  place,  tion  of  comets  generally  is  about  a  thousand 
This  second  sector  was  observed  on  the  17th,  years ;  which  proves  that  the  sun's  gravitating 
when  it  appeared  less  bright ;  and  on  the  18th  force  extends  very  far.  La  Place  estimates  that 
ita  weakness  had  decidedly  increased.  The  ^e  solar  attraction  is  felt  throughout  a  sphere 
eomet  was  concealed  till  the  2 1st,  but  on  that  whose  rsdius  is  a  hundred  milhons  of  timee 
day  three  distinct  mutm^  were  visible  in  the  greater  than  the  distance  of  the  earth  from  the 
nebulosity.  On  t|4'Sdd,  all  traces  of  these  "yn."  "The  orbit  of  Halley*s  comet  is  fbnr 
■ecton  had  disappeared,  the  nucleus,  which  times  longer  than  it  is  broad ;  its  length  is 
had  previously  been  brilliant  and  well-defined,  i^bout  8420  millions  of  miles,  about  36  times 
having  become  so  laige  and  difTose  that  the  ^^  mem  distance  of  the  earth  from  the  son. 
observer  could  scarcely  believe  in  the  reality  At  its  perihelion  it  comes  within  67  milliona 
ef  such  a  sudden  and  important  alteration,  till  of  miles  of  the  sun,  and  at  its  aphelion  it  ia 
he  satisfied  himself  that  the  appearance  was  ^0  times  more  distant  On  account  of  this 
not  occasioned  by  the  moisture  on  the  glasses  extensive  range,  it  most  experience  3600  times 
of  his  instrument  It  appean,  likewise,  that  »>ore  light  when  nearest  to  the  sun  than  in 
one  of  these  luminous  fans  or  sectora  was  ob*  ^®  moeX  remote  point  of  its  orbit  In  the 
■erved  by  Sir  J.  Herschel,  at  the  Cape  of  ™^  position  the  sun  will  seem  to  be  four  timea 
Good  Hope,  after  the  comet  had  passed  its  lerger  than  he  appears  to  us,  and  at  the  other 
perihelion.  The  nebulosity  of  this  comet  ap-  ^  ^^^  i^^^  ^  apparently  larger  than  a  sUr.* 
pean  to  have  increased  in  magnitude  as  it  ap-  .  '^^^  appearance  of  this  comet,  so  near  the 
preached  the  sun,  but  its  changea  were  som^  ^^  predicted  liy  astronomers,  and  in  positions 
times  unaccountably  rapid.  On  one  occa-  ionearly  agreeing  with  those  which  were  pre- 
sion  it  was  observed  to  become  obscure  and  ▼iously  calculated,  is  a  clear  proof  of  the  as- 
enlarged  in  the  course  of  a  few  hours,  though  {onishing  accuracy  which  has  been  introduced 

•  little  before,  its  nucleus  was  clear  and  well-  ^^  astronomical  calculations,  and  of  the 
defined.  On  the  Ilth  of  October,  the  Rev.  T.  wundneas  of  those  principles  on  which  ^e 
W.  Webb*  and  two  other  observers,  observed  wtronomy  of  comets  is  founded.  It  likewise 
eonueatUma  in  the  taiL  On  that  evening,  "hows,  that  comets,  in  general,  are  p<T»i«m«rf 
at  7"  30',  the  tail  was  very  conspicuous,  ex-  l^^i^*  connected  with  the  solar  system,  and 
tending  between  «  and  y  Draconis,  and  evi-  **»•*  no  very  considerable  change  m  their  con- 
dently  fluctuated,  or  rather  coruscated,  in 

length,  being  occasionally  abort,  and  then       *  Mn.  SomervQle's  "  Connexion  of  the  Phyit- 

•tretching  in  the  twinkling  of  an  eye  to  its  fuU  «*  Sdencet."  a  work  which,  though  written  ia 

..\.,  4i~*  I  M.    M.        1  a  popular  ityle,  would  do  honour  lo  the  flfii  phi- 

extent,  which  was  at  least  equal  to  ten  de-  lotophen  of  Europe.     Of  this  lady't  profound 

grees.    Its  duuiges  were  extremely  similar  to  mathematical  work  on  the  **  IWechanism  of  tha 

the  kindling  and  fading  of  a  very  faint  streamer  Heaven.,"  the  Bdinburf  Reviewer,  remark--"  tt 

^-  »u     I  -a        r  *■  unqueillonaWy  one  of  the   most  reroarkabis 

ar  the  Aurora  Uoreatis.  ^orke  that  female  intellect  ever  produced  in  any 

age  or  country  ;  and  with  renpect  to  the  preseat 

lad  by  comets,  whether  It  be  inherent  or  reflected,  day,  we  hazard  little  in  sayinf,  that  Mrs.  SoBMtr 

Will  not  permit  the  use  of  so  higrh  magnifying  vilie  is  the  only  Individual  of  her  sex  in  thsworli 

iswats  as  may  be  applied  to  the  plaaata.  who  coald  have  written  it." 

W4)  • 
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iCitiitijn  takM  place  while  traTemog  the  die-  are  tniieparent,  ss  well  nM  their  oehnloBitie^ 

tant  paiti  of  their  orbiti.*  and  allege  as  a  proof  that  etare  have  been 

Prom  the  preceding  historical  iketchea  and  aeen  throng^  a  naciene.  Thus,  Montaigne  m 

descriptiona,  the  reader  wiU  learn  eomething  said  to  have  seen  a  star  of  the  sixth  magni* 

of  the  general  phenomena  of  comets ;  and  I  tode  through  the  nucleus  of  a  small  comelt 

shall  now  briefly  inquire  into  the  opinions  and  Olbers  saw  a  star  of  the  seventh  magni- 

which  have  been  formed  respecting  the  tnde,  although  it  was  covered  by  a  comet,  and 

without  its  light  being  rendered  less  poweriiil , 

FBT8IC4L  coirsTiTTTTiov  OF  COMSTS.  but  the  sccuracy  of  such  observations  has 

On  this  subject  our  knowledge  is  very  im-  ^«n  "^J***  "*  question.  On  the  other  huid, 
perfect;  in  fact,  we  may  be  said  to  know  >*  J>"  *>«»  concluded  that  the  nucleus  of  a 
KtUe  or  nothing  of  the  physical  construction  «>™*  *»»  on  several  occasions  ecUpeed  a  star 
4rf  t&ose  mysterious  bodies,  or  of  the  nature  "^^^  was  in  the  same  line  of  vision, 
of  the  substances  of  which  they  are  composed.  Messier,  when  observing  the  small  comet  of 
In  regard  to  the  nehuhnty  of  comets,  where  ^774,  perceived  a  star  which  was  ecfipeed  by 
there  appears  no  nucleus,  it  has  been  con-  **>•  om«e  ^^  ©^  *  «>»«*»  ^  »*  >««•»»  •^ 
jectured  to  be  composed  of  something  analo-  ^®  circumstances  attending  it  led  to  that 
gous  to  globular  masses  of  vapour,  slightly  conclusion.  On  the  88th  of  Nov.  1828,  at 
condensed  towards  the  centre,  and  shming  ^^  ^  '•''•»  M.  Wartmann,  at  Geneva,  per- 
either  by  inherent  light  or  by  the  reflected  «i^«^  a  star  of  the  eighth  magnitude  ooo». 
rays  of  the  sun.  When  there  is  a  nucleus  in  f^^J  eclipsed  by  Bncke's  comet  OooMts 
the  centre  of  a  comet,  it  seldom  happens  that  ^"^  likewise  been  observed  to  transit  th« 
the  nebulosityNextends  to  it  with  a  graduaUy  ^"k  ^^  ^^  ■"»  K^e  dark  spots.  M.  Gambart, 
increasing  intensity.  On  the  oontraiy,  the  *^  Marseilles,  calculated  that  a  comet  which 
parts  of  the  nebulosity  near  the  nucleus  are  ^  ^"^  observed  would  pass  across  the  son  on 
ML  sUghtly  luminous,  and  seem  to  be  ex-  **»•  morning  of  the  18th  of  November,  1826, 
tremdy  rarefied  and  transparent  At  some  "id  both  he  and  M.Flaucerques  were  success- 
distance  Irom  their  centre,  their  shining  Ail  in  obtainmg  a  sig^  of  it  during  its  transit 
quality  is  suddenly  increased,  so  that  it  looks  Mr.  Capel  LlofR,  on  the  6th  June,  1816,  at 
like  a  ring  of  mvariable  size  resting  in  equi-  ^*  ^'^'*  ""^  »  ^>^y  PMnn?  over  the  sun's 
lihrium  around  the  centre.  Sometimes  two,  ^^  "^^  appears  to  have  been  a  comet 
and  even  three  of  these  concentric  rings  have  ^^  ^''^  likewise  seen  on  the  same  day  by  Mr. 
been  perceived  separated  by  intervals;  but  Acton,  at  2«'  W,  considerably  advanced  be- 
whatappeanto  bearingmust  in  reaUty  be  7^^  ^  l»mt  in  which  it  was  seen  at  II 
a  mherieat  covering,  an  idea  of  which  may  ^''•»  "^  >*•  prog««  over  the  disk  seems  to 
be  formed  by  ima^iing,  in  our  atmosphere,  "*^  exceeded  that  of  Venus  m  transit 
ai  three  different  heights,  three  continued  These  observations  seem  evidently  to  indicate 
layeis  of  clouds  entirely  covering  the  globe.  ^*  ~™«  «>mcl»  at  least  have  nuclei  com- 
The  matter  of  the  nebulosity  is  so  rare  and  l»^  ^  «>fid  and  opaque  materials.  From 
tnniqiarent  that  the  smallest  stars  may  fie-  •!!  the  observations  in  relation  to  this  point» 
qpently  be  seen  through  it  ooUeeted  by  M.  Aiago,  he  deduces  the  follow 

As  to  the  nuektu,  it  is  generally  cod-  ™*  conchMums:   1.  That  there  exist  some 

aidered  as  the  solid  or  densest  part  of  the  <»«»<•  destitute  of  the  nucleus.    %  T^ 

oomet    The  nuclei  of  oometa  are  sometimes  *«»  •"  other  cometvme  nuclei  of  which 

veiy  similar  to  the  disks  of  planeta,  both  in  "*  transparent     8.    That  there  are   also 

form  and  br^tness.     They  are  generaUy  eomets,  which  are  more  brilliant  than  tha 

amall  compared  with  the  whole  size  of  the  planets,  the  nuclei  of  which  are  probablysolid 

oomet;  but  in  some  cases  they  are  of  con-  "^  opaque.          ,        .,       .     . 

aiderable  magnitude,  as  we   have   already  Jn  wspect  to  the  latA  or  lummoos  tram 

stated  in  respect  to  the  cometa  of  1807  and  ^'^  generally  accompanies  comets,  it  is 

1811.  Some  suppose  that  the  nuclei  of  comets  fonnd  that  it  is  gwierolfy  m  opposition  to  the 

snn,  or  on  the  prolongation  «f  the  line  whica 

•The most  particular  observstions on  Halley's  would  join  the  sun  and  the  nucleus.    But 

Sonet,  daring  Its  appearance  in  1835,whlcli  1  have  this  is  not  always  the  ease.    Sometimes  the 

which,  with deductiont  snd  remarks,  was  read  to    angles  with  this  hue;  and  m  some  eztm* 

the  Worceaterabire    Natural   lilatory    Society,    ordinaiy  instances,  the  tails* of  comets  havii 

The  obaervationa  were  made  with  an  excellent  |_.„  AhMirvna  to  noint  diractiv  towards  the 
achromatic  telescope  by  Tulley,  of  3  feet  0  hi-    t»on  .00serv«l  10  pomi  oirecuy  <0]^^  *ne 

chea  focal  length,  and  4  7-10  inches  aperture,  wn.  This  was  the  case  with  a  comet  that 
Through  the  kliidneaa  of  thia  gentleman  1  was  fa-  appeared  in  1824,  which  for  about  eight  days 
vowed  whh  a  manuacrlpt  copy  of  these  observa.   exhibited   an   additional  luminous  train  m 

tloaa,  and  would  have  availed  myself  of  many  of    "^^''^ri  *    .i/T^k^iT 4  Tu     ^- 

ata  ludklous  remarks,  had  my  limits  permitted.       oppoaitMm  to  that  which  assumed  the  ordinaqr 

8M  (686) 
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dfaection.    Tluf  aaomaloos  tail,  aoooidiiig  to  IwTe  been  diflerent  opmicMM,  and  aft  Ibe  pi* 
t)Ibers,  was  7°  bng,  wfaiie  the  other  wai   eent  moment  it  may  be  oonaideied  aa  etill  un 
only  8^^,  and  it  was  bright  enough  to  be  eeen   determined,  though  the  probalnlity  is,  that  la 
with  an  opera-glass.    In  general,  however,  it   general,  they  derive  their  light  fhxn  the  same 
is  found  that  the  tail  inclines  constantly  to-   source  as  the  planets.    It  appnrs  to  have 
wards  the  region  last  quitted  by  the  comet,  as   been  the  opinion  of  both  Schroeter  and  Her- 
If  in  its  progress  through  an  ethereal  medium,   schel,  that  the  comet  of  1811  shone  by  in* 
the  matter  forming  it  experienced  more  re-   herent  light ;  and  the  rapid  variations  which 
aistance  than  that  of  the  nucleus.    The  tail   have  been  observed  in  the  brightness  of  the 
is  generally  enlarged  in  proportion  to  its  dia*   nucleus,  and  the  comscations  of  the  tail,  are 
tance  from  the  head  of  thcj  comet,  and  in  cer*   considered  by  some  as  inexplicable  on  any 
tain  cases  it  is  divided  into  several  branches,   other  hypothesis.      It  is  likewise  supposed 
as  already  noticed  of  the  comet  of  1807.   that  certain  phenomena  which  have  he&a.  oU 
Some  have  supposed  that  the  divided  tail  is   served  in  the  case  of  faint  and  rarefied  comets 
nothing  more  than  a  perspective  representa-   tend  to  coixoborate  the  same  position.    For 
tion  of  the  sides  of  a  great  hollow  cone ;  but  example,  Sir  J.  Herschel,  on  September  23, 
tfiere  are  certain  observations  which  seem  to    1832,  saw  a  smaU  group  of  stars  of  the  16th 
prove  that,  in  some  cases,  they  have  a  sepa-   and  17th  magnitude  through  the  comet  of 
rate  existence  as  independent  branches.   The   Biela.    Though  this  group  could  have  been 
most  remarkable  instance  of  a  divided  tail   effaced  by  the  most  trifling  fog,  yet  they  were 
was  in  the  comet  of  1744.    On  the  6th  and   visible  tlurougfa  a  thickness  of  more  than  50,- 
7th  of  March,  there  were  six  branchea  in  the   000  miles  of  oometaiy  matter ;  and  therefore 
tail,  each  of  them  about  4^  in  breadth,  and   it  is  supposed  scarcely  credibly  that  so  trana^ 
from  30^  to  40^  long.    Their  edges  were   parent  a  material,  affording  a  free  passsge  to 
pretty  well  defined  and  tolerably  bright ;  their   the  light  of  such  minute  stars,  could  be  capa- 
middle  emitted  but  a  feeble  light,  and  the  in-   ble  of  arresting  and  reflecting  to  us  the  solar 
tervening  spaces  were  as  dark  as  the  rest  of  rays.    On  the  other  hand,  it  has  hem  db- 
the  firmament    The  tails  of  comets,  as  al-   jected  to  this  opinion,  that  comets  have  ap- 
veady  noticed,  sometimes  cover  an  immense   peered  as  dark  spots  on  the  disk  of  the  sun ; 
spaee  in  the  heavens.    Theeometof  1680   that  their  light  exhibits  traces  of />oi!Eirtra/tbn/ 
had  a  tail  which  extended  to  68^,  that  of  1 8 1 1    and  that  they  have  been  oocasionaUy  observed 
to  23®,  and  that  of  1769  to  97®  in  lengfli ;  so   to  exhibit  phaae$,    M.  Arago  remaricB,  thai 
that  aome  of  these  tails  must  have  reached   «  on  the  veiy  day  that  any  comet  shall  m^ 
iiom  the  zenith  to  the  horizon.    The  length   pear  with  a  distinct  phase,  all  doubts  on  thia 
of  the  tafl  of  tiie  comet  of  1680,  estimated  in  subject  will  have  ceased."    But  it  is  con- 
miles,  was  112,750,000;  that  of  1769,  44^  sidered  doubtful  whether  any  decided  phaat 
000,000 ;  and  that  of  1744,  8,250,000  miles,   has  yet  been  perceived,  although  some  db- 
A  body  moving  at  the  rate  of  20  miles  eveiy  servers  were  led,  from  certain  phenomena,  to 
hour  would  not  pass  over  the  spaee  occupied  infer  that  something  like  a  phase  was  pr»- 
by  the  tail  of  the  comet  of  1680  in  less  than  sented  to  their  view.    It  is  found  that  aU 
643  years.    It  has  been  supposed  by  some  direct  light  constantly  divides  itself  mto  two 
astronomers  that  certain  changes  in  the  ap-  points  <?  the  same  intensity  when  it  traverses 
pearance  of  the  tails  of  comets  arise  from  the   a  crystal  possessing  the  power  of  double  re- 
rotation  of  the  oometary  body ;  as  some  comets  firaction ;  reflected  light  gives,  on  the  contrary, 
have  beensuppo^  to  rotate  about  an  axia  in  certain  portions  of  the  crystal  through  whidi 
passing  through  the  centre  of  the  tail,  such   it  is  made  to  pass^  two  imagea  of  unequal  in* 
as  that  of  1825,  which  was  concluded  from   tensity,  provided  the  angle  of  reflection  is  not 
certain  appearances,  to  perform  its  rotation  90® ;  in  other  worda,  it  is  polarized  in  the 
in  20  hours,  80  minutes.  act  of  reflection.    On  this  principle,  M.  Arago 

As  to  the  nature  of  the  immense  tails  of  pointed  out  a  phometrical  method  of  deter- 
oomets,  their  origin,  or  the  substances  of  ^iduch  mining  whether  comets  borrow  their  light 
they  are  compocNM],  we  are  entirely  ignorant,  from  £e  sun,  or  are  luminous  in  themselvesk 
and  it  would  be  wasting  time  to  enter  into  On  the  23d  of  October,  1835,  having  applied 
any  speculation  on  this  subject,  as  nothing  his  new  apparatus  to  the  observation  of 
oould  be  presented  to  the  view  of  the  reader  Halley's  comet,  he  immediately  saw  two 
faot  vague  conjectures,  gratuitous  hjrpotheses,  imagea  presenting  the  complementaiy  coloun^ 
and  unfounded  theories.  one  of  them  red,  the  other  green.    By  turn- 

ing the  instrument  half  round,  the  red  image 

MisoLLAiriou.  S.2.AEU  OH  co«XT..      ^^^  green,  and  trfc*  Be«o.  He  condodid 

1.  Whether  cornets  ehine  with  their  own  therefore  that  the  tight  of  the  comet,  at  least 

native  %A<*  or  derive  their  H^  Jivm  the  the  whole  of  it,  is  not  composed  of  rays  po^ 

fimP-— This  is  a  question  about  whiefa  tiiere  sessing  the  property  of  direct  Ught,  but  coik 
(68^ 
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rfdi  of  that  which  is  polarized  or  reflected  one  mi&TOureble,  there  exists  hot  one  wfaidl 

specularly :  that  is,  of  light  derived  firom  the  can  produce  a  collision  between  the    two 

son*    These  experiments  were  repeated  with  bodies.    As  for  the  ndnUouty,  in  its  most 

the  same  reault  by  thrrt  other  observers  in  general  dimensions,  the  un&vourable  chances 

the  Obaervatoiy  of  Paris.  will  be  from  ten  to  twenty  in  the  same  num* 

S.  It  appears  to  be  a  remarkable  fact  in  re-  ber  of  two  hundred  and  eighty-one  millions* 

spect  to  comets,  that  the  real  diameter  of  the  Admitting  then,  for  a  moment,  that  the  cometi 

nebulosity  inereaeu  proportUmably  a»  the  which  may  strike  the  earth  with  their  nuclei 

eomet  b&coxbs    distaitt  from   the  eun,  would  annihilate  the  whole  human  race,  then 

Hevelius  appears  to  have  been  the  first  who  the  danger  of  death  to  each  individual,  resulU 

made  this  observation ;  but  it  seems  to  have  ing  from  the  appearance  of  an  unknown 

been  overlooked,  and  even  an  opposite  posi-  comet,  would  be  exactly  equal  to  the  risk  ha 

tion  maintained.    As  the  tails  of  comets  in-  would  run  if  in  an  urn  there  was  only  one 

crease  in  length  as  they  approach  their  peri-  single  white  ball  of  a  total  number  of  281^ 

helia,  so  it  was  generally  considered  that  the  000,000  balls,  and  that  his  condemnation  to 

nebulosities  followed  the  same  law ;  but  the  death  would  be  the  inevitable  consequence  at 

observations  which  have  lately  been  made  on  the  white  ball  being  produced  at  the  first 

Biela's  comet  have  confirmed  the  observations  drawing." 

of  Hevelius.    On  the  28th  of  October,  1828,  When  we  consider  that  a  Wise  and  AI* 

this  comet  was  found  to  be  nearly  three  times  mighty  Ruler  superintends  and  directs  the 

fiirther  from  the  sun  than  on  the  24th  of  Do-  movements  of  all  the  great  bodies  in  the  uni- 

oember,  or  in  the  proportion  of  1.4617,  to  verse,  and  the  erratic  motions  of  comets  among 

OiMlO,  yet  in  October  its  diameter  was  about  the  rest;  and  that  no  event  can  befall  oar 

twenty-six  times  greater  than  in  December,  world  without  his  sovereign  permission  and 

or  in  the  proportion  of  79.4  to  3.1 ;  that  is,  its  appointment,  we  may  repose  ourselves  in  per« 

solid  contents  on  the  28th  of  October  were  fi^^t  security  that  no  catastrophe  from  the  im» 

16;800  times  greater  than  on  the  24th  of  De-  pulse  of  celestial  agents  shall  ever  take  plaoo 

cember,  and  the  smalleat  size  of  the  comet  but  in  unison  with  his  will,  and  for  tho  aiv 

corresponded  to  its  least  dirtance  firom  the  complishment  of  the  plans  of  his  universal 

sun.    M.  Vaiz,  of  Nimes,  and  Sir  John  He>  providence.    At  the  same  time,  the  potsi^ 

•chel  have  attempted  to  account  for  this  cir-  oiUty  of  a  shock  from  a  large  comet  shows  us 

cumstance  on  very  difierent  principles,  but  that  this  earth  and  all  its  inJiabitants  are  de- 

neither  hypothesis  appears  to  be  satisfactoiy.  pendent  for  their  present  existence  and  com* 

3.  Whether  a  eomet  mau  ever  come  in  forts  on  the  will  of  an  Almighty  Agent,  '<in 

eontaet  with  the  earth,  ana  produce  o  eon'  whom  we  live,  and  move,  and  have  our  being;** 

eussian? — As  comets  move  in  orbits  which  and  that  were  it  oonformable  to  his  allwise 

form  extremely  elongated  ellipses;  as  they  and  eternal  designs,  he  could  easily  disarrang* 

move  in  all  imaginable  directions;  as  they  the  structure  of  our  globe,  and  reduce  its  in^ 

kaverse  almost  every  part  of  the  solar  system  habitants  either  to  misery  or  to  completo 

in  returning  from  the  fiirthest  verge  of  their  destruction;  and  that,  too,  without  altering  a 

excursions;  as  they  penetrate  within  the  into-  single    physical  law  which    now    operatM 

lior  of  the  planetary  orbits— even  within  the  throughout  the  universe.    * 

orbit  of  Mercury,  and  cross  the  orbits  of  the  If  we  raoogniie  the  Scriptures  as  a  revela^ 

earth  and  the  oUier  planets,  it  is  not  impoB-  tion  from  God,  we  may  rest  assured  that  no 

aible  that  a  comet  may  come  in  contact  with  danger  firom  such  a  cause  can  happen  to  our 

our  globe.  An  apprehension  of  such  an  event  world  for  ages  yet  to  come;  for  there  sro 

produced  a  oonnderable  degree  of  alarm  on  many  important  predictions  contained  in  re- 

the  Continent  at  diflerent  periods^  particularly  velatiou  which  have  not  yet  received  their 

in  1773  aod  1832,  as  formerly  stated.    But  accomplishment,  and  must  be  frilfilled  before 

when  we  consider  the  immense  cubical  space  any  fotal  catastrophe   can  happen  to  our 

occupied  by  the  planetary  system  in  which  globe.    It  is  predicted  that  the  Jews  shall  be 

the  comets  move,  and ;  compare  it  with  the  brought  into  the  Christian  churdh  **  with  tho 

small  capacities  of  these  bodies ;  and  when  we  frilness  of  the  Gentiles," — that  *«  the  idols  of 

take  into  view  certain  mathematiral  calcul*-  the  nations  shall  be  aboUshed,"-^that  <*  wars 

tions  in  reference  to  the  subject,  the  pr<i>abi-  shall  cease  to  the  ends  of  the  earth,"  ^hat 

lity  of  a  shock  firom  a  comet  is  extremely  the  VingdAm  of  Messiah  shall  extend  over  all 

small    <<Iy>t  us  suppose,"  sayjs  Arago,  <*a  nations,    thst "  the  knowledge  of  Jehovah 

eomet  of  which  we  only  know  that  at  its  pe-  shall  cover  the  earth,  and  that  all  shall  know 

rihelion  it  is  nearer  the  sun  than  we  are,  and  him  from  the  least  to  the  greatest,"— thai 

that  its  diameter  is  one'fourth  of  that  of  the  « the  earth  shall  yield  its  increase,"  and  its 

•arth,  the  calculation  of  probabilities  shows  desolate  wastes  be  cultivated  and  mhabited/-* 

that  of  2^1,000,000  oS  chances  there  is  only  that  moral  oidsr  shall  prevail,  and  <*  righteono- 

t«7> 
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neoi  and  piruie  ifiring  Ibrtfa  before  all  the  is  found  that  bodies,  particularly  in  oafafa 

nationsy" — ui^  that  this  happy  era  of  the  electiic  states,  may  be  rendered  InminaM 

world  diall  centinoe  during  a  lapse  of  ages,  without  the  addition  of  any  extraneous  bo4j 

These  events  have  not  yet  been  accomplished,  to  their  substances, 

though  at  the  present  moment  ihey  appear  ^,  ^_,  •-•,„.»^,  «•  «.aw»«.  »«  ...• 

..,**.  -    »       /•  *  ^  OF  TBS   HTYLU aires   OF    COXST8    OIT   THS 

either  in  a  state  of  commencement  or  of  pro-  SAara 

gression ;  but  they  cannot  be  supposed  to  be  .  ' 

Ailly  realized  till  after  a  lapse  of  centuries.       In  former  times  the  appeaianoe  of  oomats 

The  believer  in  Divine  revelation,  therefore,  was  supposed  to  be  the  forerunner  of  wan, 

has  the  fullest  assurance  that,  whatever  di-  revolutions,  famine,  peatiknoe,  the  deaths  of 

lections  comets  may  take  in  their  motions  great    men,  earthquakes,  inundations    and 

towards  the  centre  of  out  system,  none  of  other  calamities.    When  the  splendid  comet 

them  shall  be  permitted  to  impinge  upon  our  of  1456  appeared,  (supposed  to  be  the  same 

globe,  or  to  effect  its  destruction,  for  at  least  a  as  Halley  s  comet,)  its  taU  extended  at  one 

Siousand  years  to  come,  or  till  the  above  and  time  over  more  than  60  degrses.   Three  days 

ddier  predictions  be  completely  aocompliriied.  before  its  perihelion,  its  nudteus  was  as  bri^ 

4.  Another  question  occurs  on  this  sub-  as  a  fixed  star,  its  tail  of  the  colour  of  gold, 

j^t — ^namely,  whether  any  comets  hoot  ever  and  it  appean  to  have  ezhibitec^  coruscatioiis. 

fallen  into  the  sun  ? — It  was  the  opinion  of  Pope  Gaftxtus,  believing  it  to  be  at  once  the 

Sir  Isaac  Newton  that  one  purpose  for  which  sign  and  instrument  of  Divine  wrath,  waa  ao 

comets  are  destined  is,  to  recruit  the  sun  frightened  at  its  appearance  that  he  ordered 

with  fresh  fuel,  and  repair  the  great  consump-  public  prayers  to  be  oflfered  up  in  every  tow]:^ 

$on  of  his  light  by  the  streams  continually  and  the  bells  to  be  tdled  at  the  noon  of  each 

emitted  eveiy  way  from  that  luminaiy ;  and  day,  to  warn  the  people  to  supplicate  the 

that  such  comets  as  come  very  near  the  sun  mercy  of  Heaven.    He  at  the  same  time  ez- 

in  their  perihelions  meet  every  time  with  so  oommunicated  both  the  comet  and  the  Tuika, 

much  resistance  from  his  atmosphere  as  to  whose  arms    had    lately  proved  victoriooa 

abate  their  projectile  force ;  by  the  constant  against  the  Christians,  and  established  tha 

diminution  of  which,  the  centripetal  power,  custom,  which  still  exists  in  Catholic  ooun- 

or  gravitation  towards  the  sun,  would  be  so  tries,  of  ringing  the  church  bells  at  noon.    In 

increased  as  to  make  them  fall  into  his  body,  modem  times,  certaiti  natural  effects  hav« 

On  a  similar  principle,  Arago  supposes  that  likewise  been  attributed  to  the  influence  of 

the  comet  of  1680,  which  approached  so  near  comets ;  such  as  tempests,  hurricanes,  volca- 

the  body  of  the  sun,  must  have  passed  nearer  nic  eruptions,  cold  or  hot  seasons,  overflow- 

to  his  surface  at  that  time  than  at  its  preced-  ings  of  rivers,  fogs,  dense  ckmds  of  flies  or 

tng  apparitions ;   that  the  decrease  in  the  locusts,  the  plague,  the  dysentery,  the  chders^ 

diuensions  of  the  orbit  will  continue  on  each  and  other  disorders* 

aucceeding  return  to  its  point  of  perihelion ;  Mr.  T.  Fonter,  a  respectable  writer  on  na- 
and  that  «  it  will  termtnate  its  career  by  fall-  tnral  acience,  author  of  «  Reaeardies  abotil 
•n^  upon  the  sunJ*  But  he  acknowledgea  Atmospherical  Phenomena,"  dec,  pubfished 
that,**  from  our  ignorance  of  the  densities  of  in  1829  a  worii  on  the  « Atmospherical 
the  various  strata  of  the  sun's  atmosphere,  of  Causes  of  Epidemic  IHwasea,*'  in  which  ha 
that  of  the  comet  of  1680,  and  of  the  time  of  maintains  that  the  most  unhealthy  periods 
its  revolution,  it  will  be  impossiblB  to  calculate  are  those  daring  which  some  great  comet  has 
after  how  many  ages  this  extrawdinaiy  event  been  seen ;  tl»t  the  appearance  of  tbeaa 
is  to  happen ; '  and  he  likewise  admits  that  bodiea  has  been  accompanied  by  earthquakea, 
**  the  annals  of  astronomy  do  not  afibrd  any  eniptiona  of  volcanoea,  and  atmospheric  com* 
reason  to  suppose  the  previous  occurrence  of  motions;  and  that  no  comet  haa  been  aeen 
each  an  event  since  the  origin  of  historical  during  seasons  of  healthineas.  For  example, 
record;**  so  that  we  have  no  direct  evidence  in  the  year  1666  a  comet  made  its  appear- 
that  such  an  event  has  ever  taken  place,  or  ance,  and  soon  after  its  disappearance,  the 
that  it  ever  ^^ilL  We  know  too  tittie  of  the  city  of  London  was  ravaged  by  the  plague, 
physical  constitution  of  the  sun,  and  of  the  In  1680  one  of  the  most  splendid  comets 
nature  of  comets,  to  be  able  to  assert  that  the  whidi  have  been  obaerved  in  modern  times 
fidling  of  a  comet  into  the  sun  would  actually  made  its  appearance.  The  atmospheric  effect 
recruit  the  luminous  matter  of  which  his  produced  by  its  influence,  according  to  Mr. 
outer  surface  is  composed ;  lor  we  have  rea-  Forsler,  was  **  a  cold  wintsr,  followed  by  a 
son  to  believe  that  there  is  littie  or  no  ana-  dry  and  hot  summer,*'  and  <*  meteon  in  Geiw 
logy  between  the  mode  in  which  we  supply  many."  As  the  influence  of  comets  on  our 
our  fires  by  means  of  fitgots,  and  that  hf  globe  and  its  atmoq>bere  (if  such  an  inflir 
which  the  solar  light  is  recruited  and  pre-  ence  exist)  must  have  a  respect  to  the  whole 
aanrod  in  its  pdatina  vigour;  and  heaides,  it  earth,  and  not  merely  to  any  partiottfau'  par- 
(683) 
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tUm  ai  itfVn  nught  ask,  in  relereiioe  to  the  a  comet  has  generally  been  reoehred  wHli 

fint  exampk^  why  did  not  the  comet  of  1665  melancholy  anticipations,  and  the  effects  ai- 

produee  a  aimilar  eflect  in  Ameterdam,  Vien-  trilmted  to  .its  influence  have  nnifonnly  been 

na,  Paris  and  Madrid,  and  in  the  principal  of  a  calamitous  nature.    But  why  should  it 

cities  of  Asia,  Africa,  and  America  1     But  of  not  be  the  precursor  of  prosperous  events— of 

such  efllects  we  never  had  the  least  intimation*  peace,  plenty,  social  tranquillity,  and  genial 

In  nepeci  to  the  second  example,  we  are  seasons — as  well  as  of  wars,  jQunines*  ravo- 

wananted  to  inquire,  whether  the  cold  winter  lutions,  cold  winters,  and  parched  summers  t 

was  followed  by  a  hot  summer  in  every  other  It  seems  something  like  a  reflection  on  the  gene* 

dimate  of  the  earth  t  whether  meteors  were  lal  benevolence  of  the  Deity  to  imagine  that  he 

as  common  in  other  countries  as  in  Germany  1  has  created  such  avast  number  of  bodies,  and 

and  whether  the  comet  produced  opposite  directed  their  course  through  every  part  of 

cflects,  at  one  time  congealing  the  pools  and  the  planetary  regions,  chiefly  for  the  purpas# 

riven,  and  at  another  scordiing  the  eardi  of  ''shaking  from  their  horrid  hair*  waz% 

with  heati     If  such  questions   cannot  be  fiunines,  and  pestilence;  for  if  they  produce 

•atis&ctorily  answered,  we  are  not  warranted  such  effects  upon  the  earth,  we  might  with 

in  attributing  such  eflSicts  to  the  influence  of  equal  reason  believe  that  they  produce  similar 

opmets.  eflects  on  the  other  planets  of  our  system  as 

We  err  egregiously,  in  this  as  well  as  in  they  pass  along  in  their  course  towards  the 
many  other  respects,  when  we  infer,  from  two  sun ;  and  this  would  lead  us  to  infer  that  the 
oontemporaneous  events,  that  the  one  is  either  inhabitants  qf  all  the  planetary  orbs  are  liabla 
ttie  sign  or  the  eatue  of  the  other.  It  is  on  to  the  same  disasters  and  calamities  as  the  in- 
a  principle  of  this  kind  that  some  persons  are  habitants  of  the  earth,  a  position  which  seema 
led  to  attribute  the  events  to  whidi  we  have  scarcely  consistent  with  the  boundless  benevo» 
alluded  to  the  influence  of  comets.  Because  lence  of  the  Divine  mind, 
an  inundation,  a  war,  a  political  eonvulrion.  But  although  I  do  not  admit  the  oondusieas 
cr  a  volcanic  eruption  has  taken  place  at  the  and  the  cometaxy  influences  to  which  I  have 
time  of  the  approach  of  a  c<nnet  to  this  part  alluded,  I  am  &r  from  asserting  that  comets 
of  our  system,  therefore  they  conclude  that  have  no  influence  whatever  over  oar  globe  or 
there  must  be  a  certain  connexion  between  its  surrounding  atmosphere.  The  universe  is 
such  events,  and  that  the  one  is  the  cause,  one  great  whole,  and  all  its  parts,  however  re- 
and  the  other  the  effect;  while  the  two  events,  mote>  must  be  supposed  to  have  a  certain  re- 
in point  of  feet,  may  not  have  the  slightest  lation  to  one  another ;  and  they  may  produce 
lelatioa  to  each  other,  except  their  casual  oo*  an  influence,  however  small  and  imperceptible, 
cnmnce  at  the  same  period.  We  might,  on  on  each  other  at  the  greatest  distances.  Tlie 
the  same  grounds,  infer  that  the  rising  of  the  remotest  star  perceptible  to  the  eye  may  pro- 
star  Siriws  along  with  the  sun,  wh^  an*  duce  a  certain  physical  influence  on  our  globe, 
nounoed  tothe  Egyptians  the  rise  of  the  Nile,  though  so  small  and  insensible  as  to  be  beyond 
was  the  cause  of  the  annual  overflowing  of  the  Ihnits  of  the  nicest  calculation ;  and  thera- 
that  river.  Before  we  can  identify  any  event  fore  comets  which  sometimes  approach  pretty 
with  the  influence  of  a  comet,  we  must  not  near  the  earth  may  produce  a  certain  sensibJis 
confine  our  views  to  an  event  or  two  in  our  eflect  upon  our  globe,  particulariy  should  a 
immediate  neighbourhood,  but  must  endeavour  portion  of  their  immense  tails  at  any  tima 
to  ascertain  whether  similar  events  or  phe*  sweep  along  the  higher  regions  of  our  atmo- 
nomena  have  happened  on  ewry  part  of  the  sphere.  But  what  special  influence  or  eflects 
earth  at  the  same  period.  As  comets,  either  they  may  produce  on  the  physical  economy 
laige  or  small,  either  visible  to  the  naked  eye  of  our  terrestrial  system  it  is  impossible  ibi 
or  through  a  telescope,  make  their  appearance  us  in  the  mean  time  distinctly  to  ascertain* 
at  an  average  almost  every  year,  and  as  epi*  from  our  ignorance  of  the  constitution  of  those 
dsDiies,  political  commotions,  earthquake8,huT>  mysterious  bodies,  and  of  the  substances  of 
licanes  and  similar  events  are  always  to  be  which  they  are  composed.  While  too  much 
feund  occurring  in  some  particular  portions  has  doubtless  been  attributed  to  the  influence 
of  the  globe,  we  ahould  never  be  at  a  loss  for  of  comets,  it  would  be  verging  to  an  opposite 
a  physual  cause  to  account  for  every  thingihat  extreme  to  maintain  that  they  can  produce  no 
happens  here  below,  if  comets  are  to  be  sup-  eflect  at  all  on  our  earth  and  atmosphere. 
posed  to  have  such  an  influence  over  terror  We  know  that  certain  celestial  bodies  product 
trial  affiurs.  Whatever  takes  place  in  any  a  poweriul  influence  on  our  globe.  The  moon, 
cootttiy  of  an  uncommon  nature  might  then  in  conjunction  with  the  solar  influence,  rules 
be  attributed  to  a  comet  which  is  either  ap*  the  ocean  and  perpetuates  the  regular  rstuma 
proaching  the  eentre  of  our  system  or  reoed-  of  ebb  and  flow.  Its  light  not  only  cheeiv 
lag  from  it  our  winter  nights,  but  produces  a  variety  of 

It  is  remarkable  that  the  anpouDcemwit  of  other  influences  both  on  the  human  coaiitil»» 
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tioB,  the  mtmoipbere,  and  on  the  prodaetioiiB  oor  atmoipheve  when  w«  we  not  awaiv  of  11^ 

of  the  earth ;  and  there  may  be  many  effecta  and  may  prodooe  a  peculiar  eSedt  dUAienft 

produced  by  its  agency  with  which  we  are  as  from  that  produced  by  the  other  bodiea  of  o« 

yet  unacquainted.*  The  aun  not  only  difiuaea  ayttem ;  but  what  that  mdal  efieet  is  has 

iight  over  every  region  of  the  earth  for  the  not  hitherto  been  determmed ;  for  the  meva 

purpose  of  vision,  but  rays  or  emanations  in-  ooinctdences  of  certain  events  with  the  sp- 

visible  to  our  sight  proceed  from  his  body,  pearance  of  comets  cannot  be  supposed  to  be 

which   promote  evaporation,  the  growth  of  owing  to  their  peculiar  influence,  unless  such 

vegetables,  and  the  various  degrees  of  tempo-  events  are  found  uniformly  to  happen  on  the 

xature  which  prevail  throughout  the  globe,  apparition  of  a  comet,  and  that  too  through- 

These  emanations  are  likewise  found  to  pro*  out  a  great  portion  of  the  eardi.   This  sulject 

duce  certain  chemical  effects,  to  dissolve  oer-  is  worthy  of  some  attention ;  and  perhaps 

tain  combinations  of  oxygen,  and  to  give  po-  future  obaerversby  mors  aocuraite  observations 

]arity  to  the  magnetic  needle ;  and  many  other  than  have  hitherto  been  made,  may  throw 

efiects  of  whi(£  we  are  ignorant  may  alter-  some  light  on  an  influence  which  on  the  ona 

wards  be  found  to  proceed  from  those  invisible  hsnd  has  been  perhaps  too  rashly  set  aside, 

kcadiations*    The  larger  planets,  Jupiter  and  and  on  the  other  carried  to  a  pitch  of  ex* 

Saturn,  and  those  which  are  nearest  to  us,  as  travagai^  beycmd  the  line  of  sober  reaaoo 

Venus  and  Mars,  may  likewise  produce  cerw  and  obsdrration. 

tain  effects  on  our  globe,  both  in  virtue  of       Let  it  not  be  supposed  that,  in  admitting 

their  attractive  power  and  of  thq  peculiar  nap  tiiat  comets  may  have  an  influence  on  our 

ture  of  the  reflected  rays  they  transmit  to  globe,  I  mean  to  give  the  least  countenance 

the  regions  we  occupy.  to  foolish  superstitions,  or  to  the  absurdities  of 

We  cannot  therefore  but  conclude,  that  astrology,  since  all  that  I  would  be  disposed 

comets  may  exert  a  peculiar  influence  on  our  to  admit  in  the  present  case  is  purely  a /rAytt* 

terrestrial  system  in  addition  to  that  of  other  ctU  influence ;  an  influence  which  may  exis^ 

celestial  bodies,  and  diflferent  from  it,  particu-  although  we  have  not  yet  been  able  to  diacri- 

larly  those  whose  bulk  and  masses  are  consi-  minate  its  specific  effects.   The  most  eminenl 

derable,  and  which  approach  nearest  to  the  philosophers  have  been  disposed  to  admit  such 

earth.  Their  light,  whether  native  or  reflected,  an  influence.    Sir  Isaac  Newton  supposed 

appears  to  be  peculiar,  and  the  margin  of  that  *<  the  atmospheres  and  tails  of  comets  may 

their  immense  tails  may  occasionally  graze  supply  the  planets  with  moisture,  which  is 

« V.  I  .  .  J  u  u  ««  ^-  1  K>  «T^  .  continually  wasting  by  the  growmg  of  vege- 
♦  It  Is  ttated  by  Mr.  Martin,  In  hie  **DeBcrip-  ^  , ,  ^"^  -  ^^  ^^  %  ^  **•  •  ?  .^^iTw 
Hon  of  thfl  Western  Isles,"  that  "  pest  dug  in  the  *«**««  <>"*  ^  ^»^^  *""  turning  mto  eartb ; 
Increaae  of  the  moon  continues  moist  and  never  and  that  from  the  same  source  may  be  de- 
burns  clear,  whUe  the  contrary  Is  obeerved  of  that  rived  "the  purest  part  of  our  air,  which  is 
sui  m  the  decrease  ;  and  that  earthen  dykes  •  •.  «  '^  «.u  '^  ^  r  i-  •  u  •  *• 
thrown  up  in  the  latter  season  are  alone  found  to  requisite  for  the  existence  of  hvmg  bemgs. 

possess  sin bility."   It  is  also  stated  as  a  feet,  that  These  opinions,  indeed,  cannot  be  proved,  and 

If  an  animal  fresh  killed  be  exposed  to  the  moon's  they  are  evidenUy  untenable;  but  they  shinr 

rays,  it  will  In  a  few  hours  become  putrid,  while  ^u  I  au  *  •     u'l^      i 1j    •4*.^  ♦k-.  u. 

another  animal,  only  a  few  feet  distant,  protected  *»*  ^^^  P«»^  philosopher  admitted  the  m- 

Drom  their  influence,  will  not  be  in  the  least  af-  fluence  of  comets.     M.  Arago,  although  dB 

fecied ;  that  (hilts  exposed  to  moonlight  have  ggouts  the  vulgar  idea  of  comets  being  the 

been  known  to  ripen  much  more  readily ;  that  ^.„.  ^r  ^^»  ««i.w.;#^«-  ««>»f.  «.o»  \Z.  mA. 

plants  bleached  Inihe  dark  recover  their  colour  «».""  »»  ™"'  calamitous  events,  yet  he  ad*- 

from  the  beams  of  a  full  moon;  and  that  in  Aouth  mits  that,  "not  only  cometaiy  matter  maj 

Ajnerica,  trees  cut  at  the  full  moon  split  almost  feU  into  our  atmosphere,  but  that  this  phe- 

Immedlately,  as  if  torn  asunder  by  great  external  «,,^««^«  ;.  «r  „   ««♦,,-«  *^  /w^.^...  rm^.tontl* 

force.    hU  are  said  to  be  rapidly  decomposed  in  nomenon  is  of  a  nature  to  occur  frequently, 

the  West  Indies  when  uken  by  moonlight."--  and   may  possibly  produce   those   epidenuo 

Webb' t  MS.  Treatise  on  Comets.    Unless  such  diseases  which  have  been  attributed  to  it," 
alleged  facts  can  be  disproved^  we   must  admit         a  .^^^^^  ^f  ««^«»i,*««  k*.  k»«««  ^^w4^a  *^ 
that  the  Moon  may  havra  certain  influence  in        ^  7*"*^  ®^  questions  has  been  started  ro- 

such  cases,  though  we  may  be  unable  to  explain  specUng  oometaiy  action   and  influence,  be* 

the  mode  by  which  it  Is  etfected.    In  Game's  n^es  those  to  which  we  have  now  alluded. 

"Letters  from  the  East,'*  we  are  told,  that  "the  ^  l.„  k«__  .  «„^-*:«„  w1,a«Yia»  «>i>  /»«.rl«»  *a 

effect  of  the  moonlight  on^he  eyes  In  eastern  «  ^"  ^^^  *  qucsUon  whether  we  ought  !• 

countries  is  singularly  injurious.  '1  he  natives  tell  have  recourse  to  the  action' of  a  comet  to  oe- 

you  always  to  cover  your  eyes  when  you  sleep  in  count  for  the  rigor  of  the  ehmaie  of  North 

?^rrii.ghrwhrri'T4«^'.?d''s  i  ^^J^i  rti.fo„»dth.t »  &,  mHthe™ 

BiDch  more  than  the  sun ;  a  Ihct  of  which  I  had  a  regions  <H  America,  the  climate  m  the  same 

very  unpleasant  proof  one  night,  and  took  care  to  latitude  b  much  colder  than  in  Europe.     To 

j?vv.si.":Jbo/b."r.v.t'p  wirh^t  't:'^.  «=<»»"'  j?  ^j^-  ^ti  -"wri.*^  • 

Cied  to  the  moon  at  night  would  soon  be  utterly  comet  hod  formerly  struck  the  earth  obliquely, 

paired   or    destroyed."     This    circumstance  and  changed  the  position  of  its  axis  of  nfta^ 

strikingly  illustrates  the  expression  of  the  Psalm-  *;^„      t-.  ,^„-«„„«„>w»  «f  f\>„*  awa^*  *Ka  Itf  nwh 

ist-«4he  sua  shairnot  stVike  or  smite  thee  by  S°"-     In  consequence  of  that  event,  the  Wortll 

4ay,  iMT  tho  moon  »f  night,**  Pole,  which  had  been  ongmaUy  veiy  near  to 
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Hudwm's  Bi^,  was  changed  to  a  more  eaal-  oir  tbb  iKBJLBiTABZLrrT  or  oomn.  • 
eriy  position;   but  the  coantriea  which  it 

abandoned  had  been  so  long  a  time  and  so  Some  philosophers  have  bosn  dispoMd  to 

deeply  froxen,  that  vestiges  still  remain  of  its  doubt  whether  the  constitution  of  comets  be 

ancient  polar  rigor,  and  that  a  long  series  of  at  all  fitted  for  the  abode  of  ratioiial  being% 

years  would  be  required  for  the  soltf  action  to  especially  when  we  take  into  consideration 

impart  to  the  northern  parts  of  the  new  oonti-  the  extremes  of  heat  and  cold  to  which  they 

nent  the  climate  of  their  present  geographi-  would  be  subjected  in  their  long  and  eKte»> 

cal  position.    But  we  have  no  proof  that  a  sive  career.    Mr.  Whiston  supposed  that  on 

comet  has  ever  struck  the  earth,  or  that  its  this  account  they  could  not  be  the  abodes  of 

concussion  would  have  the  effect  to  change  happiness,  and  therefine  was  led  to  beiievs 

the  direction  of  the  terrestrial  axis.    Besides,  that  they  were  the  places  of  punishment  tiff 

it  is  well  known  that  the  Asiatic  cosst  is  the  wicked,  who  were  alternately  wheeled 

equally  cold  in  the  same  latitudes  as  the  At-  into  regions  of  intolerable  heat,  and  afierwardi 

lantic  shores  of  North  America.  exposed  to  all  the  rigors  of  the  most  intenie 

It  has  likewise  been  a  subject  of  inquixy,  cold.    But  when  we  consider  the  boundless 

whether  the  depremon  of  the  soil  of  a  great  beneficence  of  the  Divine  Being,  and  thit 

part  of  Asia  has  been  produced  by  |^e  mock  ^  his  tender  merdes  are  displayed  over  all  his 

of  a  comet;  and  whether  Siberia  ehr  expe^  works,"  we  cannot  for  a  moment  suppose 

rieneed  a  sudden  change  by  a  similar  event !  tiiat  so  vast  a  number  of  these  bodies  would 

Thia  latter  inquiry  has  been  suggested  by  the  be  created  for  such  an  end.    The  celebrated 

circumstance  of  the  bones  of  elephante,  ibino-  Lambert,  on  the  other  hand,  considers  comets 

oeroses,  and  other  animals  peculiar  to  the  as  constituting  some  of  the  most  splendid  ra» 

torrid  zone,  having  been  found  embedded  in  gions  of  the  universe,  and  that  their  inhabil* 

the  strata  of  that  country,  which  has  led  to  ants  are  permitted  to  contemplate  the  seent 

Ihe  supposition  that  Siberia  was,  at  some  re-  of  nature  on  a  scale  of  grandeur  far  surpass 

mote  period,  comprised  within  the  tropics,  ing  that  which  is  presented  to  the  populalioa 

But  there  is  no  proof,  nor  even  probability,  of  the  planets. 

that  the  action  of  a  comet  was  concerned  in  Many  of  the  cometo  which  exhibit  no  sign! 

either  case.    It  has  also  been  supposed  that  of  a  nucleus  appear  to  be  composed  of  veiy 

the  small  planets,  Yesta,  Juno,  Ceres,  and  light,  transparent,  and  gaseoiis  substaneest 

Pallas,  the  supposed  fragmento  of  a  large  and  therefoie  it  is  not  very  probable  that  sadi 

planet,  may  have  been  broken  Ut  pieces  by  bodies  are  inhabited.    Comets  in  this  state 

the  shock  of  a  comet    The  circumstance  that  are  supposed,  by  some  philosc^hers,  to  b« 

two  of  these  planets,  Ceres  and  Pallas,-  are  only  approaching  to  a  steto  of  oonsolidatiaift 

encompasHed  with  an  atmosphere  of  great  But  as  to  those  which  have  a  large  and  solid 

density  and  elevation,  has  been  brought  for-  nucleus,  there  appears  to  b^  no  physical  ini> 

ward  as  a  presumptive  proof  of  the  reality  of  possibility,  nor  even  improbability,  of  their 

such  a  concussion,  and  that  the  cometaiy  being  the  abodes  of  sentient  and  intellectoal 

atmosphere,  not  being  liable  to  destruction  by  beings,  as  well  as  the  other  moving  bodies  ot 

the  percussion,  was  imparted  to  these  planets*  our  system.    The  extremes  of  heat  and  eoU 

But  when  we  consider  the  very  small  density  to  which  comets  are  supposed  to  be  subjected 

of  comete,  it  appears  not  at  all  probable  that  forms  the  principal  argument  against  the  opi* 

even  a  direct  concussion  from  sudi  a  body  nion  that  these  bodies  are  inhabited.    But  n 

would  have  produced  such  an  efiect,  although  reply  to  such  an  objection  it  may  be  stetedi 

it  might  have  caused  a  considerable  derange-  that  we  have  no  proof  that  heat  or  cold  de* 

ment  of   the  physical  constitution    of  Sie  pend  altogether  on  the  distenoe  of  a  body  from 

planet    Besides,  this  hypothesis  does   not  the  sun,  but  most  probably  on  certain  drcum- 

aocount  for  the  remarkable  foct  that  Veste  and  stances  connected  with  the  constitation  of  th« 

Juno  exhibit  no  traces  of  an  atmosphere  body  itsel£    Besides,  it  is  a  foct,  that  in  th« 

which,  in  consistency  with  the  supposition,  heating  of  bodies  there  ii  a  certain  point,  be* 

ought  to  have  been  imparted  to  them  by  the  yond  which  their  temperature  can  never  be 

comet,  as  well  as  to  Ceres  and  Pallas.    On  raised ;  as,  for  instance,  in  the  case  oi  water, 

the  whole,  we  have  no  direct  or  satisfactoiy  which  cannot  be  heated  beyond  the  point  td 

proofs  that  comete  have  ever  come  in  direct  212^    of    Fahrenheit's    thermometer;    and 

contact  with  our  globe,  or  that  they  have  pro-  therefore  the  sur&oe  of  a  comet  may  have  a 

duced  any  considerable  derangemen  to  through-  certain  point  beyond  which  ito  temperatara 

out  the  planeteiy  system ;  and  whatever  spe-  can  never  be  elenited,  even  at  ito  nearest  ap» 

cific  influence  they  may  produce  on  our  earth  proach  to  the  sun.    **  When,  by  any  meau^** 

and  atmosphere  must  be  deduced  from  future  says  Mr.  Milne,  *<the  density  of  bodiea  is 

obeervatlonSi  made  to  change  by  a  proceai^  whether  e| 

rarefaction,  on  the  one  hand,  or  of  oondemm> 
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lion,  on  lli«  other,  they  are  always  focmd  to  aoenee  of  the  anivene  will  be  fiur  more  divef 
vndergo  a  oonvBponduig  diminution  or  in-  aified  and  expansive  than  those  of  the  inhs" 
weaae  of  temperature.  When,  therefore,  in  bitanti  of  the  planets, 
the  approach  of  a  oomet  to  die  son,  all  the  At  one  period  they  will  behold  the  stii> 
parts  of  its  nebulous  envelope  and  tail  which  pendous  ffi^  of  the  sun  filling  a  great  poi^ 
m  the  remoter  regions  of  its  courw  had  been  tion  of  their  celeatial  hemisphere,  and  be 
gathered  eloae  about  the  head,  become  ex-  enabled  to  contemplate  the  august  and  splen- 
panded  and  attenuated,  a  very  laige  pn^wi^  did  operations  going  on  upon  ite  surftce  and 
tien  of  the  solar  heat,  which  would  otherwise  in  its  luminous  atmosphere,  a  spectacle  of 
have  paswd  into  the  nucleus,  and  contributed  grandeur  which  must  be  beyond  conception 
to  raise  its  temperature  to  a  certain  point,  is  sublime  and  overpowering.  At  another  pe- 
carried  off  by  the  envelope  and  tail,  in  order  riod  they  will  be  enabled  to  survey^at  no  great 
to  preserre  an  equilibrium  among  the  several  distance,  the  phenomenon  and  economy  of 
parts."  Mr.  Milne  proves  that,  if  we  assume  some  of  the  planetary  worlds.  The  comet 
that  the  nebulous  matter  is  elevated  about  of  1744  passed  within  180  terrestrial  diam- 
90  times  its  former  height,  the  diminution  of  etera,  or  1,440,000  miles  of  the  earth'a 
density  corresponding  with  the  increase  of  sorfoce,  at  which  time  its  inhabitants  (if 
vulnme  will  amount  to  97,000,  and  that  a  any)  would  enjoy  en  interesting  view  of  our 
^entity  of  caloric  will  be  abstracted  correa-  earth  and  moon,  with  their  divendfied  mo- 
ponding  to  1,216^)00^  of  Fahrenheit  He  tions,  and  the  general  aspect  of  their  sur- 
flurther  shows  that,  « when  the  comet  retires  fooes.  The  same  comet  twice  travemd  &e 
towards  ite  aphelion,  where  the  heat  of  the  system  of  Jupiter's  satellites,  when  the  ma^ 
Mn  becomes  so  much  weakened  on  account  nifioent  globe  of  Jupiter  would  ajqpear  at 
of  the  distance,  the  condensation  of  the  nebu-  least  300  times  larger  than  the  moon  appears 
loos  matter  forming  the  tail  and  envelope  to  us,  and  when  ite  satellites  would  likewise 
•srres  not  only  to  furnish  the  nucleus  with  present  a  very  large  and  spbndid  appear- 
continual  supplies  from  the  heat  acquired  at  anoe.  From  such  a  position,  even  with  eyeo 
the  perihelion,  but  even  to  render  the  warm-  such  as  oun^  assisted  by  telescopes,  all  the 
fag  influence  of  the  sdar  rays  much  more  diversity  of  sur&oe  of  this  huge  globoy  as 
•flieaeious  than  at  a  less  remote  part  of  the  presented  in  ite  diurnal  rotation,  with  the 
eomet'a  oibit."*  changes  of  ite  belts,  and  Ihe  peculiar  scenery 
The  extremes  of  heat  and  cold,  therefore,  of  ite  satellites,  would  be  distinctly  perceived. 
in  cometa  may  not  be  so  great  as  at  first  view  Above  all,  the  system  of  Saturn  will  present 
we  should  be  apt  to  imagine,  and  their  con-  a  most  magnificent  spectacle  to  the  inhabit- 
•tittttion  may  be  such  as  is  not  incompatible  ante  of  a  comet  when  it  passes  through  the 
with  the  idea  that  they  are  inhabited  by  ani-  regions  in  ita  immediate  vicinity.  Ite  expan- 
oiated  beings.  We  are  not,  however,  to  sup-  sive  rings,  filling  a  considerable  portion  of 
pose  that  the  constitution  of  beings  like  man  the  visible  firmament,  their  rapid  rotation 
would  be  adapted  to  the  drcumstanoes  and  round  the  planet,  the  vast  globe  of  Saturn 
ehanges  to  which  cometa  are  subjected,  nor  itself,  and  the  numerous  satellites  which 
ia  such  a  supposition  necessary  in  order  to  accompany  it,  in  all  their  diflerent  phases 
prove  their  iidiabitability.  For  in  the  case  of  and  rapid  motions,  will  present  a  scene  at 
all  worlds  and  beings,  we  must  necessarily  once  diversified  and  sublime.  To  the  inha* 
•dnut  that  the  Creator  has  adapted  the  eon-  bitanta  of  comets,  many  vast  bodies  within 
•titution  of  the  inhabitante  to  the  nature  of  the  range  of  our  system  may  be  visible, 
the  habitation.  We  find  a  striking  variety  which  we  have  never  yet  dieoovered,  and 
in  this  respeet  in  the  constitution  of  the  nu^  which  may  never  be  perceptible  from  the 
merous  ordera  of  sentient  beings  that  people  region  we  occupy.  Traversing  vast  regions 
the  globe  on  which  we  live ;  and  a  similar  of  space  for  bi^ond  the  orbit  of  Uranus^ 
variety  doubtless  existo  in  the  peculiar  con-  and  perhaps  approaching  to  the  nearest 
■titutions  of  the  inbabitanta  of  the  different  stars,  worlds  may  be  presented  to  their  view 
planeti^  and  of  all  the  worids  in  the  universe,  of  which  we  have  no  conception,  and  tho 
For  any  thing  we  can  prove  to  the  contraiy,  planete  which  revolve  around  other  suns 
some  of  the  oometa  may  be  the  abodes  of  may  be  distinguidiable  in  the  remoter  parta 
greater  happiness  than  is  to  be  found  in  our  of  their  course.  Enjoying  such  diversified 
•obhmary  world,  and  may  be  peopled  vrith  and  extensive  prospecta  of  the  operationa  of 
tntriligenoes  of  a  higher  order  than  the  race  Omnipotence,  the  intellectual  beings  who 
of  man.  In  consequence  of  the  extensive  re-  reside  on  those  bodies  will  acquire  more  ex- 
gions  tfmnigh  which  they  move,  and  the  pensive  views  than  the  inhabitanta  of  the 
variety  of  objecta  which  will  successively  earth  of  the  vast  scene  of  nature  and  of  the 
bust  upon  their  view^  their  prospecta  of  the  perfections  of  that  AHwise  and  Abnig^ty 
•  lUtee,  Pristt  Essay  ea  Conets,  Part  IV.  Being  whooa  power  brought  into  existfgicab 
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M  \  wbote  incc— nt  energy  smtaim  In  being,  to  observe  bow  ptrticiiler  are  reeohed  into 

•L  ibe  worlds  in  the  universe.  general  law%  in  one  word,  to  get  aaioafailedl 

The  number  of  comets  is  supposed  by  some  with  the  whole  as  well  as  the  detaiL    Wa 

astronomers  to  amount  to  several  mUlions ;  may  suppose  that  their  year  is  measured  hf 

and  if  so,  they  must  fiequently  pass  near  the  length  of  their  route  fifom  one  sun  t» 

each  other  in  their  long  eccentric  courses,  and  another.    Winter  falls  in  the  middle  of  thdr 

eonsequently  the  beings  connected  with  them  journey;  each  passage  of  a  perihelion  is  the 

will  have  their  prospects  of  other  worlds  return  of  summer;  each  introduction  to  a  new 

wonderfully  diveraified  and  continually  ex-  world  is  the  revival  of  spring ;  and  the  period 

pending.    It  is  likewise  supposed  that  comets  of  quitting  it  is  the  beginning  of  thoir  att^Jmn• 

sometimes  extend  their  excursions  to  other  The  place  of  their  abode  is  aocomniodatod  lo 

suns.    On  this  point  M.  Lambert  has  the  all  their  distances  firom  the  fixed  stars,  and 

following  rcmarkB:  <*!  shall  suppose  thaf'a  the  different  degrees  of  their  heat  make  the 

glpbe  in  our  system  begins  todescribe  a  para-  fruits  and  vegetables  designed  Inr  their  vm 

bola.    If  this  curve  closes  and  returns  into  blossom  and    ripen.     Happy  intaUigeiiee% 

itself,  the  globe  will  remain  with  us,  and  ae-  how  excellent  must  be  the  fnune  of  your  a» 

quire  a  periodical  motion  round  the  sun.    If,  ture !    Myriads  of  ages  pass  away  with  yon 

on  the  contrary,  it  extends  its  limits,  so  as  to  like  so  many  days  with  the  inhabitants  of  the 

become  a  hyperbola,  the  globe  vrill  recede  earth.    Our  largest  measuraoMnts  are  your 

more  and  more  from  the  sun,  and  leave  us,  infinitely  small  quantities ;  our  millions  the 

never  to  return.    Were  we  to  pursue  the  elementsof  your  arithmetic;  we  breathe  but 

fugitive  in  idea,  we  should  see  it  perhaps  at  a  moment ;  our  lot  is  error  and  death,  youia 

tfaeendofsome  thousands  of  yean  flit  along  the  science  and  immortality.    All  this  is  agree- 

fiontiers  of  our  system  and  dive  into  a  neigh-  able  to  the  analogy  of  the  works  of  creation, 

bouring  world.     The  central  body  of  &is  The  frame  oi  the  universe  furnishes  matter 

world  would  then  exercise  its  attraction  over  of  contemplation  as  a  whole  as  vrell  as  in 

the  new  visitor,  and  give  a  curvature  to  his  each  of  its  parts.    There  is  not  a  point  thil 

orbit    From  that  moment  one  of  two  things  does  not  merit  our  observation ;  this  magnifl- 

would  happen.   Either  its  path  would  change  cent  fiibric  is  portioned  out  in  detached  parti 

into  an  ellipse,  in  which  case  its  travels  would  to  created  beings ;  but  it  is  in  the  unity  of  tkm 

be  at  an  end,  and  it  would  proceed  to  make  whole  that  sovereign  per£sction  shines ;  and 

regular  revolutions  round  the  dominant  star  can  we  suppose  that  this  whole  has  no  ob- 

of  that  system ;  or,  perhaps,  after  passing  its  serven  t     The  imagination,  indeed,  after  so 

perihelion,  it  would  again  resume  its  hyper-  sublime  a  flight,  may  be  astonished  at  its  own 

bolic  progress,  and  approaching  the  asymptote,  temerity ;  but,  in  short,  here  the  cause  is  pra- 

withdniw  in  a  strai^t  line,  and  proceed  to  portioned  to  the  effect,  and  there  is  nothing 

irisit  other  worlds.    Thus  we  can  conceive  great  or  small  in  immensity  and  eternity." 
comets  which,  being  attached  to  no  particular 

m,^^^     — «    L    ^JL             «         It           Jk       I.'  u  OJX   TUB   MOTIOirS  AVD   OBBITS  OF    COMXTS. 

system,  are  m  common  to  all,  and  which, 

roaming  from  one  world  to  another,  make  the  When  a  comet  comes  within  the  limits  of 
tour  of  the  univerre.  I  ask  why,  in  the  in-  our  view,  its  apparent  motion  is  fitom  east  to 
finite  variety  which  the  Creator  has  intro-  west,  and  it  generally  appeare  to  rise  and  set 
duced  into  his  works,  such  globes  should  not  tike  most  of  the  other  heavenly  bodies.  Tfa^ 
have  a  placet  Their  destination  may  em-  motion,  however,  like  that  of  the  diurnal  mo- 
brace  the  wisest  purposes,  concerning  which  tion  of  the  sun  and  planets,  is  only  apparenif 
we  may  be  allowed  to  speculate."  and  arises  from  the  rotation  of  the  earth  upon 

This  celebrated  philoaopher  concludes  lus  its  axis.   Besides  tins  apparent  motion,  it  has 

remaiks  on  comets  with  the  following  refleo-  area/  and  proper  motion  of  its  own,  by  which 

tions,  which,  although  somewhat    fimciful,  it  is  continual^  shifting  its  place  in  the  he»> 

may  not  be  unworthy  of  the  attention  of  the  irens,  in  conformity  to  the  nature  of  the  orbit 

leader:                    »  in  which  it  moves.    *< The  proper  course  of  a 

**  I  love  to  figure  to  myself  those  travelling  comet  may  be  found  by  observing  every  night 

globes,  peopled  with  sstronomerB,  who   are  its  distance  from  two  fixed  stan  whose  kxigi- 

stationed  there  for  the  express  purpose  of  con-  tudes  and  latitudes  are  known ;  or  by  finding 

templating  nature  on  a  large,  as  we  contem-  its  altitude  when  in  the  same  axioiuth  with 

plate  it  on  a  small  scale.     Their  movable  two  known  fixed  stara;  or  by  noting  four 

oboerratory  cruiring  from  sun  to  sun,  carries  fixed  stan  in  the  point  of  intersection  of  the 

them  in  succession  through  every  diflferent  two  lines  connecting  which  the  romet  is 

point  of  view,  places  them  in  a  situation  to  found.    If  the  plaoes  of  the  comet,  as  tes 

siirvey  all,  to  determine  the  position  and  mo-  dbaerved  every  night,  be  marked  on  the  calesi 

tion  of  each  star,  to  measure  the  orbits  of  the  tial  globe,  a  line  dravm  through  them  will 

pbttieta  and  comets  which  rerohre  round  them,  represent  the  comet's  pathamong  the  sta»|  a 
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gnat   ends  bnra  llumgh    thiea   dutant    ilmiiliiii  to  wwD  •  pari  of  tt>  o 
placei  mil  DMuljr  ihow  the  my  it  hi*  to  go.    ooTTi         ■    -    ' 
If  it  bg  GODtiaued  It  i  it  iDteraecl  the  ecliptic,   i 
it  will  ibow  1UUI7  the  place  of  ttae  node  vul   j 

SLt  inctiiMiLon  of  the  otfait  to  the  ecJiptie."*    path.    The  imlyputcd^lhera 

Than  ii,  ItoweTST,  a  jnactieal  difficulty  whidi    that  can  Bver  ha  viiible  ii  a  portjon  throng 

Fig.  89.  out  which    the  etUpn,  the   pmboli,  ud 

bjpetfnla,  ao  cloaet;  naemble   each   o^iev 

that  no  obaervatiaDB  can  be  obtained  with 

anffident  accuracy  to  enable  m  to  diitiiiguidi 

them.    The  hjpothesia  moat  eonfonnablB  to 

analog;  ia,  that  die  eom«t  movea  in  an  eUipse, 

baring  the  lun  in  one  of  the  foci,  and  that 

I  oMerrer  m  attemptnig  to  M-   the  radiiu  vector  from  the  lun  to  the  oanet 

lie  form  of  a  cometary  o.biL    A    describe*  aiew  proportional  to  Ih«  limea,  a^ 

U  M  abort  a  time   in  aig^t,  and    cording  to  the  bn  obaerred  b;  the  planeto 

"  it  be  attppoaed  that  the  comat 


^3^" 


Fig.  83. 


deacribea  an  eUipae  a 
in  conformity  to  ttie  lam  of 
Kepler,  then  from  Ibree  gtocen 
trie  pUeCB,  known  by  obaemtiaB, 
the  orbit  may  be  detenniaed. 

Ttie  oibila  of  the  planeta,  al- 
though  elliptical,  approach  leiy 
nearly  to  circles;  bat  thee*  i^ 
comeU  are  extnonely  eccentrii^ 
and  form  veiy  elongated  etlipaes. 
The  ortat  of  Halley'a  comet  il 
four  timea  longer  thaii  it  ii  boad; 
aud  the  (B'bita  of  thoae  cemata 
whose  periodical  reTolulion  a- 
ceeda  a  hundred  or  a  thcnaand 
years  muH  be  Blit!  mon  elongated 
ind  eccentric.  Fig.  83  represeol* 
the  orbit  o{  Hatley'*  contet  neariy 
in  ita  exact  proponiona.  £  C 
regmeenti  the  length  of  the  ellipai* 
in  which  it  perfbrma  ita  revolo- 
tion ;  E  D,1h.e  ortut  of  the  earth, 
somenhat  larger  than  il  ought  lo 
be  in  propoition  to  llie  eoaief  ■ 
ocbjl;  S,  tbe  sun  in  uu  of  Iho 
foci  of  the  ellipse ;  Sai„  the  pro*  ' 
portjDoal  diituioe  of  tbe  planet 
tiatnm  from  tbe  nm ;  and  [/,  (be 


pyportiaoi 
He  oiUt 


»m«  nearer  to  the  nn,  and 
iwshortarand  Uoterasitwencfurtherfrom   ofasemd 
at  hmiinaij  and  from  the  earth,  till  the  comet 
>  P>,  O.  Bntatf'i  "  TrsMIss 


oiint  of  this  comet  extenda 

Fig.  B3  repreaenta  ao  mncb  of 
the  trajactQiy  of  the  comet  of 
1S80  aa  it  puwd  throng  while 
Tiaibla  to  the  inbabitanta  of  our 
^obe,  a*  delineated  ui  Ncwtoo's 
"  Frmeipia."  It  ahowa  abo  the 
tail  ta  it  appeared  rai  thed^amco- 
''    (he  Ggun.  Like  that  if 


lo  be  naibls.  ThiacooMtwaa 
the  m''™'"g  fiom  No*eiAei  ^ 
S5, 1680,  in  ita  deacont  tonnrda 
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■  IVk,  SIM,  and  S6lk  tt  that  ncnih  am  hen  foOiaat  on  die  ISIh,  and  Slit,  aad  %Mti  of 
•xUbiled.  It  a^^nan  la  bsre  paiied  iu  Decembor,  and  on  tba  bth  and  Sfith  of  Jnni- 
inriheliaa  aninrliini)  between  the  26tli  of  try,  1S61,  after  returning  from  iti  periheUon. 
NoTomber  aiiil  tlu  litli  of  Deounbtr.  Ita  aa  Ren  in  Ibe  evening,  are  marked  in  die 
fignre.  The  ntit  of  ihii  onnet 
FigSi.  

in  400  71 
Fig.  S4,  taken  from  Arago^i 
"  Scientific  Notrie*  of  Cometa," 
eihibita  a  represeutation  of  Ibe 
oifait  of  Biela'a  conwt,  wilh  tts 
relative  pa«tii>n  of  the  oiblt  to 
the  earth.  It  ihowa  both  the 
(pace  and  the  poeition  it  oixofHea 
in  the  Mdar  ayHem,  and  tbe  pmnta 
where  ita  odnt  internet*  ell  the 
pluietar;  oibite  through  which 
it  panes.  It  exbibila  iti  cotine 
at  it4  retain  in  NmenibBr,  188S, 
and  Che  path  it  desi^bes  till  ita 
Babeequentretumin  183fl.  Fiilin 
thi8  liirure  it  is  wen  that  ila  peii' 
helion  line  between  the  oiWta  of 
the  CBrth  uid  Venus,  and  that  ita 
aphelion  extends  beyond  the 
orbit  of  Jupiter.  It  would  arnre 
at  that  point  which  ii  most  dia- 
Fant  from  the  earth,  in  the  spring 
of  IBSQ,  and  will  probabi j  retam 
to  it  in  January,  1843.  The 
nesreBt  approach  to  the  earth  of 
this  comet  was  BI  milliana  at 
miiea ;  ite  nearest  approach  to 
the  sun,  83  miUimiBi  its  mean 
distance  bom  the  sun,  or  half  the 
■ongest  aiia  of  its  orbit,  837 
millions;  and  it  is  507  millions 
of  miloa  nearer  tbe  son  in  its 
perihelion  than  in  its  ipheljon. 
To  be  able  to  calculate  and  pre- 
dict the  future  poBitions  and  ap- 
„•  .       ^  I       >  -     .■  >    ^  .   ««»      ..1  .1    pearanccfl  of  mich  a  body  evincea 

RepHMe«i«tum  oflheorbdofll^  Corn^  of  1833  with  iht  ^,„,,^     of  obBCrvatior,  and  a 
rtlaitvtponiumo/lhtorba  of  the  Earth.  degrceof  perfectionof  astronomi. 

«mleafcuAj«,  which  may  justly  challenge  admi-  be  that  into  which  enters  the  greatest  number 
ration,  and  which  should  _  lead  tboee  who  are  of  orbits,  all  separated  ftpm  one  another,  and 
nnsoioainted  with  the  roinutin  of  ■stronomj  which  in  no  one  pcnnt  interscctB  the  other; 
to  receive  with  confidenea  the  results  whici  and  that  the  orbits  of  cometa  correspond  to 
have  been  deduced  by  those  who  have  devoted  ftiia  end  better  than  tliOBo  of  the  plancta,  as 
themselves  to  celestial  inveatigatJona.  an  immensely  greater  number  of  elliptic  or 

anprossD  srvBia  or  ca    i-r*.  eometary  orbits  can  bo  introduced  into  the 

BUproaiD  BiFKBis  01  COKCT*.  fyrtcm  than  of  thoae  which  are  drcolar.    On 

It  is  laid  down  aa  a  principle  by  M.  Lam-  the  ground  of  the  number  of  comets  which 
belt,  that  a*  the  world  is  the  expression  of  have  hitherto  been  observed,  and  on  certain 
the  perfectiona  of  God,  we  must  believe  that  mathematical  considerations,  ho  inelituted 
all  lite  beaventj  bodies  are  inhabited,  and  calculatjans  which  led  to  the  conclusion  that 
" thai  vnhenai  ipaee  i»  replmit/ad  with  ai  "at  IcbbE  Gve  hundred  millions  of  cometa" 
mant/^hba  as  ii  can  eon/am,"  so  as  to  move  might  be  contained  within  the  limits  of  the 
with  freedom  and  aecniity  within  the  circum-  solar  system.  *  On  this  point,  M.  Arago 
fsTcnce  of  the  universe.  Hence  he  infers,  reaeoni  in  Ihe  following  manrker :  —  Tb* 
&•!  Ihe  moat  perfect  plan  of  our  aystem  will    noinbeT  of  omieta  raall;  known,  whoM  peri- 
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fcalon  dfatino  h  lew  than  the  ridhw  of  flia  The  nunlMr  of  ooniBtawIm  Mflwi 

oriiit  of  Mercmy,  amounts  to  thirty.    Thia  been  paiticulaify  obeerted  during  theirTJ 

ladiua,  and  that  of  the  orbit  of  Uianua»  aie  in  couiae  ia  about  187.    Of  theea»  aizty-nina 

the  ratio  of  1  to  49 ;  and  the  mlumea  of  two  moved  in  a  direet  couraey  or  aeootding  to  the 

Bpherea  are  to  each  other  as  the  cubesof  their  order  of  the  signs,  as  the  planets  do,  and 

radii.    l(t  therefore,  we  adopt  the  hypothesis  sixty-eight  in  a  retrograde  dunection.  •  As  to 

oi  the  equal  distribution  of  comets  in  all  the  the  dukmeea  of  their  perikeiioiu  from  the 

regions  of  our  system,  and  calculate  the  sun  and  the  earth,  thirty  were  found  to'haiw 

nnmber  of  those  luminaries  whose  perihelions  their  perihelions  between  the  orbit  of  Meicnry 

sra  included  in  a  sphere  whose  radius  is  the  and  the  sun ;  forty-four,  between  the  orbits  of 

distance  of  Uranus  from  the  sun,  the  follow-  Mercury  and  Venus;  thirty-four,  betw^n  the 

ing  proposition  would  be  supplied  to  us : —  orbits  of  Venus  and  the  earth ;  twenty-three^ 

As  the  cube  of  1  :  to  the  cube  of  49  :  :  so  is  between  the  orbits  of  the  Earth  and  Man; 

90  :  to  the  number  of  cometa  sought;— K>r  six,  between  the  orbits  of  Mars  and  Jupiter. 

tikus,  P  :  49' :  :  aO;  or,  1  :  117,649  :  :  30  :  Beyond  the  orbit  of  Jupiter  no  comets  haw 

3,629,470.  Tlius  within  the  orbit  of  Uranu%  been  perceived ;  and  it  is  seldom  they  can  be 

the  aolar  sjatem  should  contain  more  than  seen  beyond  the  orbit  of  Mars.  Asia  the  u^ 

three  millions  and  a  half  of  comets;  or,  we  eUnation  of  their  orbiti,  nine  comets  have 

should  rather  find  the  double  of  that  the  true  been  obaerved  whose  orbits  incline  to  the 

mimber,  when  we  consider  that  in  this  cal-  ecliptic  from  0®  to  10®;  thirteen,  from  10®  to 

cttlation  the  term  which  represents  the  number  20®  ;•  ten,  from  20®  to  30® ;  seventeen,  from 

of  comets  contained  within  the  sphere  of  30®to40®;fourteen,from40®to60®;  twenty 

Mereury  is  certainly  much  too  small,  and  three,  from  60®  to  60® ;  seventeen,  from  60* 

that  it  ought  to  be  conceded  that  the  light  of  to  70 ;  nineteen,  from  70®  to  80® ;  fifteen, 

day,  our  clouded  aides,  and  a  too  southeriy  from  80®  to  90®.  It  appears,  then,  that  theae 

declination,  removes  from  our  sight  not  fewer  137  comets  had  their  oibits  inclined  in  almost 

than  every  alternate  one  of  these  bodies,  every  degree  to  the  ecliptic ;  and  it  is  pnib»» 

Taking  these  drcumstancea  into  oonsidention,  ble  that  this  is  the  case  with  all  the  odwr 

there  should,  on  the  same  hypotheaiB,  be  seven  comets  which  belong  to  the  qrstem. 

Bullions  of  comets.  Although  comets  generally  emit  an  ob- 

The  actual  number  of  comets,  however,  scure  light,  yet  some  have  been  seen  whose 

which  have  been  observed  rince  the  com-  splendour  was  so  great  as  to  be  visible  ia 

mencement  of  the  Christian  era,  does  not  daylight,  even  at  noon,  and  while  the  son 

amount  to  above  aeven  or  eight  hundred ;  but  was  shining  in  all  its  brightness.    Such,  it  ia 

iriien  we  consider  that  in  the  eariier  ages  of  said,  were  the  comets  which  appeared  in  1 408 

astrenomy,  and  likewise  in  more  recent  periods  and  1632,  and  that  which  appeared  a  little 

before  the  invention  of  the  telescope,  only  before  the  aasaasinadon  of  Cesar,  and  which 

large  and  tonspicuous  comets  were  noticed,  was  supposed,  after  that  event  happened,  to 

and  that  the  greater  number,  in  all  probability,  have  been  an  omen  or  prelude  of  his  death. 

had  their  visible  courses  in  the  southern  re-  It  has  likewise  been  stated,  that  comets  havia 

gions  of  the  heavens,  and  of  whose  appear-  appeared  of  such  a  magnitude  as  to  have 

anoe  we  have  no  recorda,  it  will  easily  be  eclipsed  the  sun.    Seneca  relates  that  sudi 

eonceived   that  their  actual   number  must  a  coincidence  happened   sixty  years  before 

amount  to  at  least  many  thousands.    Since  Christ,  when  a  large  comet  was  actually  ob» 

particular  attention  has  been  directed  to  the  served  very  near  the  sun.*     The  same  author 

astronomy  of  oomets,  and  since  the  number  relates  that  a  comet  which  appeared  in  the 

of  observen  have  increased,  scarcely  a  year  time  of  the  Emperor  Nero  was  not  inferior  in 

has  passed  without  the  observance  oif  one  or  apparent  magnitude  to  the  sun  himself  ;f  and 

two  of  these  bodies,  and  sometimes  even  two  the  comet  which  Hevelius  observed  in  the 

or  three  have  ^ipeared  at  once.    In  the  year  year  1662  did  not  aeem  to  be  less  than  the 

1826,  no  less  than  four  comets  made  tiieir  moon,  though  it  was  deficient  in  splendour. 

appearance  vrithin  tlie  space  of  three  months.  Comets  traverw  all  parlaof  the  heavens 

The  first  of  these  was  discovered  by  M.  Gam-  and,  as  already  noticed,  their  orints  have  eveij 

bart,  at  Marreilles,  on  May  9,  in  the  head  of  possible  inclinati<Mi  to  the  plane  of  the  edip* 

Caeaiopeia  /  the  second  by  M.  Valtz,  at  Nis-  tic.    They  are,  however,  governed  in  their 

mes,  on  July  13,  in  Taurus/  the  third  by  motions  by  the  same  physical  laws  which  regih 

M.Pono,  at  Florence,  on  August  9,  in  i4tfr^/  late  the  motions  of  the  planets.    Their  pe- 

the  fourth,  or  Encke*s  comet,  about  the  months  riodical  times  are  to  the  periodical  times  of  the 

of  July  or  August     But  it  is  evident  that  planets,  in  the  sesquiplicate  ratio  of  their 

muhitodes  must  escape  all  observation,  by  rea-  principal  axes.    Comets,  therefore,  being  fot 

am  of  their  paths  traversing  only  that  portion  •  ei   f  >.    u      %.  »    a^ 

_-..     .  , .  ,  .      .  .? ,    .■'^.     j*^  •  sir  John  Hencher«  Attronomy. 

of  the  heavens  which  is  visdMe  in  the  daytime.  f  Dr.  O.  Gregory's  AsiroBony. 
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dw  moft  Mit  beyond  the  planelaiy  regions,  made^and  the  ftcto  in  rebtion  to  theee boditi 

and  on  that  aoooont 'describing  oibiu  with  which  have  been  ascertained ;  that  we  should 

ntach  laiger  major  axes  than  the  planets,  r^  compare  the  ▼arioos  obserrations  with  each 

ToWe  more  slowlj.    Thus,  if  the  major  axis  other,  and  attendto  the  minutest  drcumstanoes 

of  a  comet's  orbit  be  four  times  as  long  as  and  phenomena  connected  with  comets ;  thait 

tiiat  of  the  orbit  of  Uranus,  the  time  of  the  numerous  observers  should  be  i|>pointed  to 

oomet^s  period  would  be  to  that  of  the  planet  survej  diflerent  portions  of  the  firmament,  both 

as  8  :  1 ;  its  periodic  time  would  therefore  be  in  the  northern  and  southern  hemispheres^ 

neariy  678  years ;  that  is,  8  X  84  —  the  that  no  comet  that  comes  within  the  limits  of 

period  of  Uranus  —  678.    Although  comets  our  vision  may  pass  ui&observed ;  and  that 

move  with  great  rapidity  when  near  their  when  a  comet  of  large  sixe  approaches  near 

perihelion,  yet  in  the  remote  parts  of  their  the  centre  of  our  i^stem,  every  minute  parti- 

course  their  motion  must  be  proportionally  cnlar  in    reference  to  its  motions,  and  the 

slow,  changes  which  takes  place  in  its  nucleus^ 

The  motions  if  comets  when  approaching  envelope,  and  tail,  be  carefully  observed  and 

ihe  sun  are  In  certain  cases  extremely  rapid,  delineated  by  accurate  representations, 
rhe  comet  which  was  observed  by  Regiomon-       Whatever  opinions  we  may  adopt  as  to  the 

tanu8,in  1472,  was  said  to  have  paned  through  physical  constitution  of  comets,  we  must  ad* 

40  degrees  of  a  great  circle  in  twenty-four  mit  that  they  serve  some  grand  and  impoitant 

boon,    Brydone,  in  his  *<Tour  through  8ici>  purpose  in  the  economy  of  the  univerw;  for 

ly,''  relates  that  he  observed  a  comet  at  IV  we  cannot  suj^xise  that  the  Almighty  has 

lermo^  in  June  and  July.  1770,  which  moved  created  such  an  immense  number  of  bodies^ 

Uireugh  50  degrees  of  a  great  drele  in  twenty-  and  set  them  in  rapid  motion  according  to 

four  hours.  At  midnight,  on  the  30th  of  June,  established  laws,  without  an  end  worthy  of 

it  passed  the  xenith  of  Palermo  (latitude  38®  his  perfections,  and,  on  the  whole,  beneficial 

l&,)  and  the  next  day,  July  1,  at  40  minutes  to  the  inhabitants  of  the  system  through  which 

past  eight,  f.  v.,  it  passed  4  degrees  to  the  they  move. 

east  of  the  polair  star.    He  remarks  that,       Thej  display  the  toitdom  of  their  Creator 

"  supposing  it  at  the  dirtanoe  of  the  sun,  at  m  iAe  arrangemenU  of  their  orbits  and  nuh 

fhis  rate  of  travelling,  it  would  go  round  the  tioru.    As  we  have  every  reason  to  conclude 

earth's  oiUt  in  less  than  a  week,  which  makes  thai  at  least  thousands  of  those  bodies  traverse 

about  eighty  millions  of  miles  a  day^ — a  mo-  the  ^lar  system  in  all  directions,  and  are  oev- 

tion  that  vastly  surpasses  all  human  eompre-  tain  that  their  oriiits  are  inclined  in  every  poe- 

hension.    And  as  this  motion  continues  to  be  sible  degree  to  one  another,  and  to  the  orbit 

greatly  accelerated,  what  must  it  be  when  the  of  the  earth,  so  we  find  that  they  have  been 

comet  approaches  still  nearer  to  the  body  of  so  admirably  arranged  by  Divine  Intelligence, 

the  sun  !*'    It  is  probable,  however,  that  the  that  no  one  of  them  interferes  with  another, 

comet  was  considerably  nearer  the  earth  than  or  with  the  courses  of  the  planets,  so  as  to 

tfao  distance  of  the  sun ;  but  still  the  velocity  produce  concussion  or  disorder.     The  orbits 

with  which  it  was  impelled  must  have  been  of  some  comets  indeed  are  found  to  approach 

Mnazingly  great.  very  near,  and  even  to  cross  the  orbit  of  the 

Such  is  a  brief  summary  of  the  most  re-  earidi  and  the  orbits  of  several  other  planets^ 

maikable  fects,  interesting  to  the  general  rea-  and  consequently,  there  is  a  pombiHty  that  a 

ders,  which  have  been  ascertained  in  relation  comet  might  come  into  ooncnssicm  with  our 

to  comets.    It  is  to  be  hoped  that,  in  the  pro-  globe ;  and  this  consideration  shows  us  that 

greas  of  astronomical  discovery,  some  additional  Uiat  we  are  dependent  for  our  present  security 

light  will  be  thrown  on  the  nature  and  the  and  comforts  on  the  wise  arrangements  of  the 

destination  of  those  mysterious  bodies,  whose  Almighty,  in  securing  perfect  harmony  and 

number  appean  so  &r  to  surpass  that  of  the  order  amidst  apparent  danger  and  confusion, 

primary  and  secondary  planets  of  our  system.  But  we  have  no  evidence  that  such  a  catas- 

It  was  long  ago  predicted  by  Seneca,  a  Roman  trophe  has  ever  happened,  either  in  the  case 

philosopher  who  lived  in  the  first  century  of  of  the  earth  or  of  any  of  the  other  planets^ 

the  Christian  era,  **  that  the  time  vrill  come  or  that  one  comet  has  ever  impinged  upon 

when  the  nature  of  comets  and  their  magn^  another.     Believing   that  every  object  and 

tude  vrill  be  demonstrated,  and  the  courses  event  in  the  universe  is  arranged  and  directed 

they  take  so  diflbrent  fiK>m  those  of  the  {Janets;  by  an  Omnipotent  Contriver,  we  must  admit 

and  that  posterity  will  wonder  that  the  pr^  that  when  the  Almighty  formed  the  wondrous 

ceding  ages  should  be  ignorant  in  matters  so  plan  of  creation,  **  forseeing  the  end  lirom  the 

plain  and  easy  to  be  known."    In  order  that  beginning,"  he  arranged  the  periods  and  the 

diis  prediction  may  be  fiilly  realized,  it  is  re-  vefodties  of  comets  in  such  a  manner  thd^ 

qoisite  that  we  fchould  become  acquainted  vrith  although  occaaonally  crossing  the  planetaij 

•U  the  observations  that  have  hitherto  been  oriiits,  they  should  not  pass  these  orbiu  at  tM 

SN  (607) 
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timewfaen  liliepla»etiweniii  dieir  imme&te  the  tcene,  which  would  orerpower  the  mfaid 
vidnitj.  And  ihoiild  mch  in  event  ever  oe-  hoth  with  eetoniBhmeht  and  with  temyr.  On 
ear,  we  maj  leet  aaorad  that  it  is  in  perfect  the  view  of  such  an  object,  sweeping  along 
aoooidance  with  the  plan  and  the  will  of.  with  anrh  velocity,  we  oonld  icarcely  refrain 
Omnipotence,  and  that  it  ia,  on  the  whole,  from  exelauning,  in  the  langaage  of  in^ir^ 
•nbaenrient  to  the  haf^ineas  and  order  of-  the  tion,  **  Great  and  marrelloas  are  thy  woika, 
intelligent  univeTae,  and  the  enda  intended  by  Lord  Ood  Almighty !"  What,  then,  Bhall  we 
the  Divine  government  If  there  are  thou-  think  of  thonsands  of  aoch  mysterioua  ^rbs 
aands  and  perhaps  millions  of  comets  of  all  winding  their  flight  in  every  direction,  in  per- 
descriptions  traversing  eveiy  part  of  the  plane-  feet  regularity  and  order,  through  the  immen- 
taiy  regions,  in  oibits  of  eveiy  degree  of  incli-  sity  of  space !  Surely  tiiese  are  the  wonder- 
nation,  of  extent,  and  of  eooentridty,  we  are  Ail  works  of  Him  who  is  mighty  in  operation 
sure  that  none  hut  a  Being  of  infinite  power  and  perfect  in  knowledge, 
and  intelligence  could  have  arranged  such  a  In  all  the  works  of  the  Deity,  we  roust  lik^ 
Test  and  complicated  system,  so  as  to  have  wise  admit  that  his  goodneu  is  displayed  al« 
prevented  numerouaintBiferences  and  disasteis,  though  we  may  not  be  able  to  trace  the  mode 
and  to  make  the  whole  move  onward  for  ages  of  its  communication ;  for  vre  may  lay  it  down 
in  perfect  harmony.  as  an  axiom,  that  wherever  wisdom  and  om- 
The  system  of  comets  likewise  presents  to  nipotenoe  are  exhibited  throughout  the  Divine 
ns  a  display  of  the  amnipoienee  and  grandeur  economy,  there  is  also  a  display  of  benefieenee, 
of  the  Deity.  The  number  of  these  celestial  which  appears  to  be  one  prominent  design  of 
visitors,  the  vast  magnitude  of  their  tails,  en-  all  the  works  of  God*  Comets  have  long  been 
velopes,  and  nuclei,  and  the  amazing  velodhr  considered  as  objects  of  terror,  and  as  omena 
with  which  they  wheel  their  courses  through  of  impending  calamities ;  but  there  can  be 
the  ethereal  regions,  exhibit  before  ua  objects  no  question  that  they  are  as  intimately  ccm* 
of  astonishing  grandeur,  and  evince  the  Al-  nected  with  a  system  of  benevolence  as  are 
mighty  power  of  Him  who  at  'first  impelled  the  solar  radiations  and  their  benign  influence 
them  in  their  rapid  career.  The  diameter  of  on  our  globe  and  on  the  other  planets.  It 
the  nucleus  of  the  comet  of  1807  was  estimated  has  been  conjectured  that  comets  may  supply 
by  Schroeter  at  4600  miles,  and  that  of  its  moisture  to  the  planets,  and  invigorate  the 
coma  120,000  miles.  Besides  its  principal  vital  principle  of  our  atmosphere;  that  they 
tail,  it  shot  forth  coruscations  to  the  extent  may  recruit  the  sun  with  finesh  fuel  and  repair 
of  four  millions,  nx  hundred  thousand  miles,  the  consumption  of  his  light;  or  that  they 
The  nucleus  of  the  comet  of  1811  was,  ao-  may  be  the  agents  for  dispersing  the  electrie 
cording  to  the  same  observer,  60,000  miles  in  fluid  throughout  the  planetary  regions;  and 
diameter,  its  coma  or  envelope  947,000  milea,  although  there  is  tittle  probability  that  aocfa 
and  its  tail  or  train  of  light,  sixty  millions  of  conjectures  are  accordant  with  fact,  yet  it  may 
miles  in  length,  or  more  than  half  the  distance  be  admitted  that  comets  may  produce  tLphysi' 
^tween  the  earth  and  the  sun.  Let  us  oon-  eal  infhienee  of  a  beneficial  nature  throughovt 
ceive  such  a  body,  like  the  comet  of  1680,  the  solar  system.  But  what  I  conceive  to  be 
traversing  the  immense  spaces  of  creation  with  one  of  the*  main  designs  of  the  Creator  in  the 
>the  velocity  of  ten  hundred  thousand  miles  an  formation  of  such  a  vast  number  of  splendid 
hour,  and  drawing  after  it  a  luminous  train,  bodies  is,  that  they  may  setrve  aa  halHtationa 
a  hundred  millions  of  miles  in  length,  ap-  Ibr  myriads  of  intellectual  beings,  to  whom 
proaching  at  one  time  so  near  the  sun  that  his  the  Abnigfaty  bestows  his  perfections  in  a 
circumference  would  appear  to  fill  the  greater  peculiar  manner,  and  on  whom  he  diaplaya 
part  of  the  firmament,  and  then  rushing  back  the  riches  of  his  beneficence.  Whatever  may 
through  the  depths  o(  immeasurable  space,  be  the  intention  of  those  comets  which  are 
tikousands  of  millions  of  miles  beyond  the  orbit  deadtute  of  a  nucleus,  this,  in  all  probability, 
of  Uranus,  and  displaying  its  majestic  train  to  is  the  chief  design  of  those  which  are  large 
the  other  planetary  worlds  of  our  system-— <and  and  which  are  invested  with  a  solid  nucleus ; 
we  have  presented  to  our  mental  eye  an  object  and  the  same  aiiguments  which  we  formerly 
of  peculiar  grandeur  and  magnificence,  diffei^  brought  forward  to  prove  that  the  planets  are 
•nt  from  every  thing  else  which  the  planetary  inhabited  might  be  adduced  in  proof  of  the 
system  exhilHts,  and  which  displays  in  an  enu-  inhabitabilit^  of  comets.  If  this  position  be 
Bent  degree  the  power  and  magnificence  of  admitted,  then  we  ought  to  contemplate  the 
the  GrcAt  Creator.  Were  such  a  body  to  approach  of  a  tomet,  not  as  an  object  of  terror 
•weep  along  the  regions  which  lie  in  the  im-  or  a  harbinger  of  evil,  but  aa  a  splendid  world, 
nediate  vicinity  of  our  globe,  at  the  distance  of  a  different  construction  from  ours,  convey* 
tf  ten  or  twelve  thousand  miles,  nothing  that  ing  millions  of  happy  beings  to  survey  a  new 
W9  have  ever  b«4ield  or  can  well  conceive  region  of  the  Divine  empire,  to  coi«templatfe 
Mold  be  compared  to  the  majestic  grandeur  of  newsoeneaof  oreating  power,  and  to  oeklinte 
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In  loftier  sttuiw  the  wondion  of  Omnipotence.*  loom  for  the  ezcumoni  of  mich  a  Tstt  nmii- 

ViewiDg  the  comets  in  this  light,  what  an  her  of  these  bodies!  and  what  an  incalculabla 

immense  population  must  be  contained  within  number  of  beings  of  all  ranks  must  peopla 

the  limits  of  the  solar  system,  which  gives  the  wide-extended  univeise ! 

•  The  moflt  complete  ftccount  of  the  phenomena.  Comets.  5,  Brightnees  of  Comets.  0.  Dlv^lded 
Jbc.  of  comets  I  have  seen  is  s  treatise  on  this  taite  of  Comets.  7,  Corascations  of  Cometh.  8. 
subject  in  manufloript,  by  the  Be  v.  Thomas  W.  Misceltaneoiu  notices  concerning  remarltabJs 
Webb,  of  TVeiire^  near  Jtoa*.  This  treatise  con-  comets.  9.  On  the  influence  of  comets.  10. 
tains— 1.  A  copious  introduction,  embodymg  a  va-  Looses  to  science  containing  an  account  of  the 
riety  of  interesting  general  remarlEs  in  relation  to  disasters  nrhich  befell  Schroeter,  Heveiius,  Ite. 
this  subject.  S.  A  particular  account  of  the  comet  11.  Hints  to  amateur  observers.  This  volume 
of  1807,  according  to  the  observations  of  Sir  WU-  contains  230  quarto  pages,  besides  a  great  uum- 
liam  Herschel.  8.  A  description  of  the  same  comet  be r  of  copious  notes,  and  forty-six  figures  of  the 
ft-om  the  observations  of  Ur.  Johan.  Hieron.  different  appearances  of  comets,  Ii  indicates  a 
Bcbroeter.  4.  An  account  of  the  great  comet  of  very  great  degree  of  labour  and  reaearcii,  which 
1811,  according  to  the  observations  of  Sir  W.  the  astronomer  alone  will  be  able  Aiily  to  appre^ 
Herschel.  5.  A  particular  description  of  the  phe-  ciate.  Tl.\  author  appears  to  have  consulted  most 
Qomena  of  the  same  comet,  according  to  the  ob-  of  the  vor^s  which  have  been  published  on  the 
servaiions  of  Scliroeter.  A.  A  description  of  the  subject.  In  the  £ngllsh,  Latin,  Prench,  and  Oer- 
second  comet  of  1811,  according  to  the  observa*  man  languages,  besides  embodying  a  number  of 
CJons  of  Sir  W.  Herschel.  These  observations,  original  observations  and  remarks.  And  what  Is 
(Mrticulariy  those  of  Bcbroeter,  contain  the  most  not  among  the  least  important  features  of  the 
minute  descriptions  which  have  hitherto  been  work,  the  author  takes  every  proper  opportunity 
given  of  the  phenomena  of  this  class  of  the  celes-  of  introducmg  such  moral  reflections  as  the  sub> 
Cial  bodies,  and  will  be  found  of  essential  service,  Jeci  naturally  suggests,  and  of  directing  the  con- 
not  only  to  amateur  observers,  but  to  astronomers  tempiations  of  his  readers  to  Him  who  sits  oa 
sf  every  description.  They  have  been  extracted  the  throue  of  the  univene.  The  observations  of 
and  arranged  chiefly  from  the  **  Pbiioeophical  Schroeter  contained  in  the  preceding  pages  have 
Transactions,"  and  the  works  of  Schroeter,  which  been  extracted  from  thlb  volume.  It  is  to  be  hoped 
were  published  in  the  German  language.  The  that  the  worthy  author,  who  bt  already  known  to 
JppendiXf  or  Second  Part,  which  occupies  nearly  a  considerable  portion  of  the  scieniinc  world  by 
balf  ttie  volume,  comprises  a  lucid  investigation  his  communications  to  periodicals  and  scientilte 
•f  the  following  topies— 1.  Comparison  of  obser-  associations,  will  soon  receive  encouragement  to 
vations.  S.  Examination  of  hypotheses.  S.  Na-  lay  this  work  before  the  public, 
lure,  light,  and  solidity  of  Comets.    4.  Colours  of 
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•XnBAL  APPBArnXBCB  OV  THX  8TAEET  HBATBITS  AT  DIYinKlTT  PBBIODB    OV   THB  TBAB« 

Tea  following  descriptions  are  intended  to  at  the  distance  of  14^*  About  15®  east-nortb* 

point  out  to  the  young  observer  the  principal  east  of  Aldebaian  is  a  bright  star  of  the 

stars  and  constellations  in  the  beginning  of  second  magnitude,  raaxted  Beta,  or  El-nath; 

«very  alternate  month  throughout  the  year,  from  this  star  to  Zeia,  in  the  tip  of  the  soutfap 

«nd  the  particular  quarter  of  the  heavens  em  horn  of  the  Bun,  is  about  8*^  in  a  soutb* 

where  they  may  be  perceived.    The  time  of  em  direction.    This  star  forms  a  right  angle 

observation  is  supposed  to  be  nine  o^eloek  m  with  Aldebaran  and  Beta.    North  of  Bet% 

the  evening,  except  on  the  1st  of  July ;  bat  at  the  distance  of  17®,  is  the  bright  star 

the  general  aspect  of  the  heavens,  and  the  Gapella,  in  the  constellation  of  Auriga,  a  star 

relative  positions  of  the  different  stars  and  of  the  first  magnitude,  which  appears-  at  a 

constellations,  will  not  be  materially  difibrent  high  elevation  a  fow  degieeo  south-east  of  tha 

when  viewed  an  hour  before  or  after  the  time  lenith.    In  a  direction  south-east  of  Akl^ 

now  specified.  baran  and  the  Pleiades  is  the  splendid  coo* 

fanxntoe}oektntUt^>tn^.  Aldebar«i,  whirls  placed  in  the  middle  of 

At  this  time  the  PldadeBf  or  Seven  Stars,  the  line  which  connects  the  Pleiades  with 

•re  nearly  on  the  meridian,  at  an  elevation  Bellatriz;  these  three  oUects  appearing  neatly 

of  more  than  60  degrees  above  the  sonthem  equidistant  in  a  line  N.W.  and  8JB.  of  eaoli 

horizon.    The  bright  star  Aidebaran,  or  the  other*    NmAy  due  east  from  Bellatriz,  at 

Bull's  Eye,  which  is  of  a  ruddy  hue,  appears  the  distance  of  H^,  is  Betelguese,  a*  star  of 

to  the  left,  in  a  direction  neariy  east  by  south,  the  flat  magnitiwie  in  tbs  east  shouldsr  ef 
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Orion.  AboQllS^  floadibyweiAof  Belktrix  of  the  fint  magnitode,  in  lilie  ooDBteDatioa 
if  Rigel,  a  star  of  the  fint  magnitude  in  the  Leo,  which  is  the  Jiflh  sign,  and  the  aztb 
kft  foot,  and  8^^  to  the  east  is  Saiph,  a  star  constellation  of  the  lodiac 
of  the  thinl  magnitade  in  the  right  knee  of  Turning  our  £u:es  towards  the  north-eaol^ 
Orion.  These  tour  stars  in  the  form  of  a  Vrsa  Major^  or  the  Great  Bear,  is  the  most 
parallelogram,  with  the  three  bright  equidis-  striking  constellation  that  meets  the  eye.  Tha 
tant  stars  called  the  Belt,  form  the  outlines  two  pointers,  Dubht  and  Merak,  appear  up- 
of  tlus  constellation.  There  is  a  small  trian-  permost,  and  point  westward  to  the  Pole-star; 
0e  of  three  small  stars  in  the  head  of  Orion  while  the  stars  forming  the  tail  seem  to  bang 
which  forms  a  larger  triangle  with  Bellatriz  downwards  from  the  square  of  this  oonstellar 
and  Betelguese,  the  two  in  his  shoulderi.  tion.  As  the  nig^t  advances,  this  group  of 
(See  (ig.  of  Orion,  pi  30,  and  Plate  I.)  stars  rises  higher  in  the  heavens,  till,  about 
North-east  of  Betelguese,  at  the  distance  three  in  the  morning,  they  approach  near  the 
'of  14°,  is  the  star  AihenOf  or  y  Geminorum,  xenith.  Vha  Minor,  or  the  Lesser  Bear,  is 
the  principal  star  in  the  feet  of  the  Twins;  seen  btlow  the  pole,  the  square  of  which  being 
and  about  20^  N.E.,  nearly  in  the  same  right  a  little  to  the  eastward  of  the  meridian.  Di- 
Une  from  Betelguese,  are  Castor  and  Pollux,  rectly  below  the  Great  Bear,  at  a  very  small 
Castor  being  the  uppermost  and  the  bright-  elevation  above  the  horizon,  and  in  a  direction 
oat,  at  the  distance  of  only  4^*'  from  Pollux.  N.E.  by  N.,  is  Cor  CaroU,  a  star  of  the 
These  and  the  other  stars  which  lie  adjacent  second  magnitude,  in  Chora,  one  of  the  Gray- 
to  them  form  the  constellation  Gremini,  one  hounds.  North  by  East  of  Aldebaran,  at  the 
of  the  signs  of  the  Zodiac.  The  small  stars  distance  of  30®,  is  the  bright  star  Capel/a  in 
immediately  to  the  east  of  Gemini  are  in  the  Auriga, 

constellation  Cancer,  another  xodiacal  con-  Directing  our  view  a  little  to  the  west  of 

•teUation  through  which  the  sun  passes  in  the  meridian,  we  perceive  the  constellatioa 

July  and  August.    In  this  constellation  is  a  Aries,  which  is  immediately  to  the  westward 

nebulous  cluster  of  very  small  stars,  called  of  the  Pleiades,  and  nearly  at  the  same  alti- 

Prmaqn,  which  may  be  distinguished  as  a  tude.    Above  2000  years  ago,  in  the  days  of 

fiunt  cloudy  speck  by  the  naked  eye.    (See  Hipparchus,  this  constellation  occupied  the 

page  78.)  first  sign  in  the  zodiac,  into  which  the  sun 

'  Immediately  below  Orion  are  the  oonstella-  entered  about  the  2l8t  of  March ;  but,  as  in 

tions  of  Ltpus,  or  the  Hare,  and  Noah's  consequence  of  the />rccesnbnq/'/Aee^ttKmKBe« 

Dove»  which  are  very  near  the  horizon.  South  the  constellations  gain  about  60^'    on  the 

by  east  of  Orion  is  Canis  Major,  or  the  equinox  every  year,  they  have  now  advanced 

Greater  Dog,  which  is  distinguished  by  its  in  the  ecliptic  nearly  31  degrees  beyond  it,  or 

principal  star  Sirius,  the  brightest  fixed  star  somewhat  more  than  a  whole  sign ;  lo  that 

m  the  heavens.    It  is  nearly  straight  south  the  constellation  Pisces  now  occupies  the 

of  Alfaena,  in  the   feet  of  the  Twins,  at  same  place  in  the  zodiac  that  Aries  did  2000 

86®  distant,  and  south  by  east  of  Betel-  years  ago,  while  the  conetellaiion  Aries  is 

gueae  at  the  distance  of  27".    A  line  drawn  now  in  the  eign  Taurus,  Taurus  in  Gemini, 

through  the  three  stars  in  the  belt  of  Orion,  Ac,  so  that  AnM,  though  ih^  first  sign,  is 

and  prolonged,  meets  Sirius  at  the  distance  the  second  constellation  of  the  Zodiac    It  ia 

of  23^.    About  5^®  west  of  Sirius  is  Mirzam,  situated  next  east  of  Pisces,  and  midway  b»- 

of  the  second  magnitude,  in  the  foot  of  the  tween  the  TMangks  and  Musca  on  the  north. 

Dog.    Nearly  due  oaat  from  Orion,  but  less  and  Cetus,  or  the  Whale,  on  the  sbuth.    It 

elevated  above  the  horizon,  is  Canis  Minor,  is  distinguished  by  two  bright  stars  in  the 

«r  the  Leasoir  Dog.    The  centre  of  this  small  head,  distant  firom  each  other  about  4",  the 

constellation  is  situated  about  5°  north  of  brightest  bcdng  a  little  to  the  east  or  north* 

'  the  equinoctial,  and  midway  between  Gemini  east  of  the  ot^,  being  about  25^  west  of  the 

and  Canis  Major.    It  is  distinguished  by  the  Pleiadea,  and  19°  south  of  AlmaacK  in  <he 

bright  star  named  Froeyon,  which  signifies  foot  of  Andromeda.    North  by  east  from 

*  before  the  Dog*'*    About  4°  to  the  north-  Aries  is  Jfusco,  or  the  Fly,  whidi  consist*  of 

west  is  Gomeka,  a  star  of  the  third  magn^  four  or  five  stany  chiefly  of  the  third  and 

tade.    Procyon,  at  the  time  supposed,  appean  fourth  magnitudes,  very  near  to  each  other. 

neariy  due  east  from  Betelguese,  at  the  dis-  It  is  situated  between  the  first  star  of  Arieo 

tanoe  of  about  26*^.    The  head  of  ifyd!ra  liea  and  the  Pleiades,  but  a  httle  higher  than 

immediately  to  the  east  of  Procyon ;    but  either.    North  by  east  from  the  Fly,  at  the 

Aiphard,  or  Cor  Hydrss,  the  principal  star  distance  of  about  16°,  and  at  20°  north  bj 

of  this  constellation,  is  not  risen  ai  the  time  west  of  the  Pleiades,  and  at  a  higher  elev»> 

fliq>poaed.    A  little  tothe  north  of  the  east-  tion,  is  the  head  of  Medusa,  the  principal  star 

om  point  of  the  compass,  and  at  a  very  small  of  whidi  is  Algol,  which  regulariy  varica  in 

HetetionabofethohoriMntiaJi^^v/iM^astar  its  lustre.    (See  p.  60.)    West  tigr  north  from 
(900) 
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Medata  is  Andromeda^  one  of  the  principal  magnitude,  which  is  at  this  time  in  a  dira^ 
lAars  of  which  is  Almaack,  at  the  distance  of  tion  nearly  north-west,  and  S5^  above  Ula 
IS^  west  by  north  of  Algol.  West  of  Al-  horizon.  West  from  Duneb,  at  tIjD  <li«ttnft 
maaek,  at  the  distance  of  12^ is MroM, both  of  1(^  or  11^  is  Deltas  and  the  line  pio- 
of  them  stars  of  the  second  magnitude.  If  longed  about  15^  further  leads  to  the  bri^ 
the  fine  connecting  Almaack  and  Mirach  be  star  Vega,  the  principal  star  in  Lyra,  wh^ 
prolonged  8®  further  west  or  south-west,  it  is  then  about  6^  above  the  horizon  in  a  direo- 
will  reach  J)eUaj  a  star  of  the  thhd  magni-  tion  north-west  by  n<7th.  North  by  east  of 
tude  in  the  left  breast.  Lyra  is  the  head  of  DraeOf  distinguished  bj 
West  from  Andromeda,  and  a  little  to  the  four  stars  separate  from  each  other  by  inter- 
south,  is  Peganu,  or  the  Flying  Horae,  whidi  vals  of  9®,  4?,  and  5°.  The  one  to  the  south, 
is  distinguimed  from  the  other  constellations  or  nearest  Lyra,  is  Etanim,  or  y  Draconis^ 
by  four  bright  stare  of  the  second  magnitude,  which  Dr.  Bradley  fixed  upon  in  nis  attempt 
Ibrming  a  square,  which  is  generally  termed  to  determine  the  annual  parallax.  At  tlds 
the  Square  of  Pegasus.  The  northermost  time  it  is  16®  above  the  horizon,  in  a  diiectioa 
star,  which  is  the  brightest  of  three  that  form  N.  N.  W.  About  4°  to  the  north  of  it  is 
s  kind  of  triangle,  is  Seheai,  whose  N.  decli-  Rastahcn^  both  of  them  stars  of  the  second 
nation  is  26^®.  Markab  is  situated  13°  magnitude.  Turning  our  eyes  again  towards 
south  of  Scheat,  and  at  the  time  supposed  is  the  southern  part  of  the  meridian,  we  behold 
nearly  due  west,  and  about  22°  above  the  the  head  of  Cttus  or  the  Whale,  about  30° 
western  point  of  the  horizon.  These  two  8.E.  of  Aries,  and  about  24°  8.  by  W.  of  the 
atari  form  the  tvestem  side  of  the  square.  Pleiades.  It  is  distinguished  by  &ye  stan^ 
East  from  Maricab,  at  the  distance  of  16}°,  is  4°  or  5°  asunder,  whidb  form  a  figure  resem- 
Algenib,  and  14°  north  of  Algenib  is  AlphS'  bling  a  regular  perUagcn,  The  brightest  of 
raiz  s  which  two  stars  form  ti^e  eastern  side  these  stars,  which  is  the  eastermost,  and  of 
of  the  square.  Scheat  and  Alpheratz  form  the  second  magnitude,  is  Mmkar,  whidi 
the  northemy  and  Markab  and  Algenib  the  makes  an  equilateral  triangle  with  ArieHs  and 
mntihsm  sides  of  the  square.  -  Alpherata  the  Pleiades,  being  distant  from  each  about 
constitutes  a  part  of  the  head  of  Andromeda,  23}°.  About  14°  south-west  of  Menkar  w 
but  it  is  also  considered  as  connected  with  JlCro,  or  the  Wonderful  Star,  wliich  is  found 
Pegasus.  About  26°  north  of  Andromeda  is  to  vary  its  apparent  size  from  a  star  of  the 
Cassiopeia,  midway  between  it  and  the  Pole-  second  or  thud,  to  one  of  the  sixth  or  seventh 
■tar.  It  passes  the  meridian  nearly  in  the  magnitude.  (See  p.  50.)  North-west  of 
lenith  about  the  22d  of  November.  At  this  the  head  of  Cetus,  and  west  of  Aries,  is 
time  it  ii  between  20°  and  80°  west  of  the  the  constellation  Pisces,  or  the  Fishes,  one 
meridian.  (See  pp.  18  and  45.)  The  star  of  the  signs  of  the  Zodiac,  in  which  there  are 
Ce^h,  in  this  constellation,  along  with  Al-  no  remurkable  stars,  most  of  them  being  of 
pherats  and  Algenib,  ara  situated  on  the  the  third,  fourth,  and  inferior  magnitudes. 
prime  meridian  which  passes  through  the  Such  ii  the  general  outline  of  the  heavens 
tati  point  of  Aries,  from  which  the  right  as-  as  they  appear  about  the  beginning  of  January. 

u  «e  of  the  equinoctL  eohre,  which  It  of  March,  at  m»e  o  clock, ,.  m. 
pasBos  through  the  vernal  equinox,  and  across  At  this  period  of  the  year,  at  0  p.  v., 
which  the  sun  passes  on  the  21st  of  Mazch.  several  of  the  constellations  which  were  seen 
When  we  say  that  the  sun,  or  a  star,  or  a  in  the  beginning  of  January,  have  disappearedy 
planet  is  in  so  many  degprees  of  right  ascen-  such  as  Pegasus,  Pisces,  and  others.  Othei% 
sion,  we  mean  thiU  it  is  situat^  or  has  which  are  still  visible,  appear  in  other  quar- 
moved  eastward  so  many  degrees  from  this  ters  of  the  heavens ;  and  some  stars  and  con- 
great  circle.  North-west  of  Cassiopeia  ii  stellations  which  were  then  below  the  horiioii 
Cepheus,  at  the  distance  of  about  25°,  the  have  risen  to  a  considerable  elevation  above 
head  of  which  is  in  the  Milky  Way,  and  may  it  Orion  i>  now  in  the  south-west  qoarter 
be  known  by  three  stars  of  the  fourth  magni-  of  the  heavens ;  the  Pleiades,  instead  of  being 
tude  in  the  crown,  fonnmg  a  small  acute  tri-  on  the  meridian,  are  due  west,  at  an  eleva* 
ai^  about  9°  from  Alderamin,  a  star  of  the  tion  of  34°  above  tiie  western  point  of  the 
third  magnitude  in  the  left  shoulder.  horizon ;  the  bright  star  Sinus  ii  to  the  west 
Next  to  Cepheus,  on  the  west,  is  Cygnus,  of  the  meridian,  in  a  direction  S.  S.  W.; 
or  the  Swan ;  the  principal  stan  of  which  are  Canis  Minor  and  Procyon  are  a  few  degreei 
distinguished  as  forming  the  figure  of  a  large  to  the  west  of  the  meridian ;  Castor  and 
cross,  the  upright  piece  of  which  lies  along  Pollux,  directiv  north  of  Procyon,  have  hko- 
tiie  Milky  Way.  The  most  brilliant  startn  vrise  paswd  the  meridiari ;  CapeUa  is  seen  al 
lUs  constellation  is  Deneb  Cygni,  of  the  first  a  high  elevation,  80°  west  of  the  leQUh; 
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MMiUr,  in  the  liMd  of  the  Wbale,  if  within  only  tiie  bright  iter  BetelgnaM  cut  be  ftia^f 

A  few  degrees  of  the  western  horixon ;'  Aries  seen,  es  it  is  about  to  descend  below  thB 

is  likewiBe  near  the  weetem  horizon ;  and  westem  point  of  the  horizon.  Aries  has  com- 

Ctfssiopeia  is  in  a  noitii-westeriy  direction,  pletely  disappeared ;  Caput  MednsB,  Taunub 

and  at  a  lower  altitnde  than  in  Januaiy ;  the  Pleiades,  and  Aldebann,  are  just  rerpag 

Dencb,  in  the  Swan,  is  very  near  the  horiaon,  on  the  borden  of  the  north-western  horizoOv 

a  little  to  the  west  oif  the  north  point;  Vega,  and  are  scarcely  risible;  and  the  brilliant  star 

in  the  Lyre,  is  jnst  rising  at  a  short  distance  Sinus  has  oompletely  disappeared  from  the 

to  the  east  of  it ;  the  hmd  of  Draco  is  in  a  noetomai  sky.    The  Head  of  Hydra,  with 

N.  N«  £.  diiecdon,  about  18^  above  the  Alphard,  its  principal  star,  aro  in  a  soath- 

horiaon ;  the  Great  Bear  is  at  a  higher  elerap  westerly  direolion ;  Cams  Minor  and  Procyon 

tion  than  in  January,  and  the  Pointers  in  a  are  in  a  direction  W.  8.  W.,  eonsidembly  to 

direction  N.  N.  £. ;  and  Cor  CaroU  appears  the  west  of  Alphard,  but  nearly  at  the  same 

in  a  direction  east  by  north,  about  nudwqr  altitude.  North  of  PRM^on^at  a  oonsiderahle 

between  the  lenith  and  the  horixon.  distance,  axe  Castor  and  Pollux,  about  mid- 

The  fiDUowing  constellations,  among  others,  way  between  the  aenith  and  the  western  point 

now  appear  which  were  under  the  horiaon  in  of  the  horiaon.    At  a  considerable  distance 

Janoanr  ^-^A|ydha,  the  largest  star  in  which  to  thenorth'^rest  of  theeeis  Ci4)ella,conrider> 

is  Alpkard^  or  Cor  Hydns.  It  is  at  this  time  ably  nearer  the  north-western  hoibon  than 

in  a  direction  S.  S.  £.,  about  28^  above  the  the  aenith.    Casriopeia  appears  very  low  in 

horiaon.    It  may  be  distinguished  from  thb  altitude,  near  the  northern  quarter  of  the 

dieumitanoe,  that  there  is  no  other  consider-  heavens,  and  the  Great  Bear  appears  near  its 

able  star  near  it  It  is  23<' S.  S.  W.of  Regu^  mostelevated  porition,  not  &r  from  the  lenith, 

lua.    The  constellation  Leo,  iriiidi  vras  only  the  two  Pointers  pointing  neariy  directly 

partly  visible  in  January,  now  appeara  in  its  downwards  to  the  Pole-star,  vrfaile  at  the  same 

spleiidour  towards  the  eastern  part  of  the  skv.  hour  in  November,  they  pomt  almost  directly 

fiegulus,  one  of  its  Iai|^  stan^  situated  with-  upwards.    Regulus  is  about  22^  west  of  Iba 

in  half  a  degree  of  the  ecliptic,  is  distinguished  meridian,  at  a  connderable  elevation;  Den»> 

as  being  the  largest  and  lowest  of  a  group  of  bola,  in  the  same  conalellation  (the  Lion,)  is 

five  or  aix  stars  which  fimn  a  figure  or  curve  just  on  the  meridian,  at  a  little  higher  altitude 

somewhat  resembling  a  nekk.    East  of  Re-  tiian  Reguhis.    Arcturus  is  seen  in  a  diree- 

gulus,  at  the  distance  of  26^,  is  Dttubola^  in  tion  E.  S.  E.,  at  a  very  oonriderable  eleva- 

the  Lion's  tail,  which  appeare  neariy  in  an  tion,  and  26®  north-vfest  of  it  is  Cor  Caraii, 

eastern  direction  85®  shove  the  horizon.  East  not  very  fu  from  the  zenith.    The  siare  in 

from  Leo  is  the  constellation  Virgo  f  but  all  the  Northern  Crown  appear  due  east,  midway 

the  atari  connected  with  it  have  not  at  this  betv^een  the  wnith  and  the  horizon.    The 

time  risen  above  the  horizon.    It  \m  rituated  brilliant  star  «  Lyra  appears  near  the  north* 

midway  between  Coma  Berenioes,  on  the  east,  about  28^®  above  the  horizon.    The 

north,  and  Corvus  on  the  south.     Coma  Swan  is  near  the  N.  N.  E.  quarter  of  the 

iierenicM,  which  consists  of  a  cluster  of  small  sky,  and  one  of  its  principal  atars,  Deneb,  ia 

stars,  is  in  a  direction  nearly  due  east,  and  aboutl4®  above  the  horizon.    The  principal 

about  midway  between  the  zenith  and  the  stars  in  Draco  appear  elevated  20®  above  » 

horizon.    East  by  north  of  this  cluster  at  a  Lyra^  and  neariy  in  the  same  diiection. 
low  elevation,  is  Bootes,  the  principal  star  of       The  principal  constellations  vrhidi  vrera 

which  is  Arcturu9t  of  the  first  magnitude.  It  formerty  inviaible  are-^the  south-eastern  poiw 

is  at  this  time  in  a  direction  east  by  north,  tion  of  Virgo,  LibrOj  Taurut  Paniatowtkiy 

14®  degrees  above  the  horizon.    Further  to  Serpentariut,  and  Hereulea.     Theae  eon- 

the  north,  and  at  a  lower  elevation,is  Corona  stellations  appear  near  the  eastern  and  sontl^ 

Bartatu,  or  the  Northern  Crown,  the  prin-  eastern  portions  of  tiie  sky.    The  bri^t  Mar 

cipal  star  in  which  is  called  Alphaceoy  of  the  of  the  firit  magnitude,  Spioa  Virginia^  which 

third  magnitude,  and  11®  east  by  north  of  vras  bebw  tiM  horiaon  in  March,  is  now 

Miract  or  «  Bootea.     This  constellation  ia  elevated  24®,  and  may  be  seen  in  a  directioa 

distinguished  by  six  principal  stare,  which  are  S.  8.  E.    It  ia  85®  south-east  of  Deiiebola» 

80  plaiDed  as  to  finrm  a  circular  figure,  aome-  and  about  the  aame  distance  8.  8.  W.  of 

what  resembling  a  wreath  or  crown.  Arcturus ;  three  stars  of  the  firrt  magnitude^ 

^         ,  .  />  ^1    zr  av  which  form  a  large  equilateral  triangie,  points 

Ceneral  Aj^earani^  of  the  Heaven,  an  the  i„g  tothe  sourALiilar  trian^ispai^ 

Ut  of  May,  at  9  f.m.  ^^  north,  is  Ibrmed  by  Arcturus,  Denebohi^ 

At  this  period  several  of  the  more  splendid  and  Cor  CaroU.    The  principal  star  in  Hei^ 

eoostellations  which  adorn  our  nocturnal  aky  culea  is  Bat  A^etki  /  and  Ba§  AXhague,  5* 

daring  winter  have  disappeared.    Orion  is  from  it,  in  the  head  of  Ophittehu%  may  \m 

BMM^y  hid  beneath  the  westem  horizon,  and  aeen  nearly  due  east,  at  a  flnaH  etovataos 
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ikove  lilie  horiMB,  Rm  Algethi  bemg  the  The  oomtolktaon  of  Aqmb,  or  tho  EigK 
brigfatort  and  the  highest  Libra  is  situated  which  was  fonaeidy  invisible,  now  makea  ili 
to  the  south  of  the  Strpent,  and  to  the  east  appearance  in  the  south-east  AHair,  iti 
of  Virgo.  Its  two  brightest  stars  are  of  the  principal  star,  of  between  the  first  and  second 
second  magnitude;  the  one  is  named  Zuben*  magnitude,  is  ^■Mnyr^^K'd  by  being  neaify 
eiiehamaUt  21®  east  of  Spica  Virginis,  but  at  in  the  middle  between  two  stars  of  the  third 
a  much  lower  altitude;  the  other  is  called  magnitude,  each  of  them  2*^  distant  from  it  in 
Zubefulgemabiy  about  9^®  above  the  other  a  line  bearing  aE.  and  N.W.  Altair  is  at 
towards  the  north«east  At  this  time  they  thb  time  about  87®  above  the  south-eastern 
appear  in  the  soutb-east  quarter  of  the  heo-  horison.  North-east  of  Aquila  is  the  Dolphin^ 
vens,  aft  no  great  elevation  above  the  horiaon.  at  the  diitanoe  of  139  or  14®.  It  is  a  beaoti- 
The  constellation  Serpem  lies  between  fhl  little  cluster  of  stars,  oonnsting  of  about 
Corona  BoreaUs  and  Libra.  Its  principal  18  in  number,  including  five  of  the  tiiird  mag* 
star  is  of  the  second  magnitude,  and  named  nitude,  but  none  larger,  which  are  so  arranged 
Vnukr  it  may  be  known  by  being  nearly  in  as  to  form  the  figure  of  a  diamond,  pointing 
the  middle  between  two  smaller  stars,  the  N£,  and  B.W.  It  is  sometimes  known  by 
lower  one  being  2^®,  and  the  upper  6^®  firom  the  name  of  Job*s  Coffin,  North  and  nortb- 
it  It  is  in  a  directioa  £.  8.  £.,  at  about  24®  west  of  the  Dolphin  ara  SagiHa,  and  Vu^* 
above  the  horizon*  aUa  et  Aruer,  or  the  Fox  and  Goose;  south 

Aspect  of  the  Heavens  an  the  lit  of  Julv,ai  of  Aquik  b  Ca^w^tit,  and  soutb-eastof 

10  px.  J       n*       It,  Aquanui/  but  these  last  are  more  dis- 

tinctly seen  in  the  month  of  September.  The 
As  the  twilight  at  this  season  is  too  strong   Milky  Way  runs  along  with  considerable 
to  admit  of  particular  observations  at  9  f.  x.,   brightnesK  m  the  neighbourhood  of  Aquila, 
I  have  fixed  the  hour  of  fen  as  the  most  pro-   Vnlpecula,  Ddphinus,  and  Cygnus. 

Kf  time  for  perceiving  the  principal  stars.     .  ...    ^,.       ,  .,  ^, 

est  of  the  mthem  constellation  which   4W>«««^«  of  the  Sidereal  Heavens  on  the 
were  visible  in  January,  and  which  are  the  /"  of  i>eptember,  at  9  pji. 

most  brilliant  have  now  disappeared ;  and  At  this  time  Akair  is  neariy  on  the  meri- 
tbose  in  the  north  are  in  positions  in  the  hea^  dian  at  an  altitude  of  46^®,  and  V^u,  or  » 
▼ens  very  difierent  firom  those  on  which  they  Lyrs,  is  about  16®  west  of  the  meridian,  in  a 
appeared  in  vrinter.  Tho  Northern  Crown,  direction  north  by  west  firom  Altaic.  Raa 
the  Serpent  and  Libra,  are  now  to  the  west  Algethi  and  RasAlhague  are  west  firom  Altair, 
of  the  meridian ;  Areturus  is  considerably  to  nearly  midway  between  that  star  and  the 
the  west  of  the  meridian,  but  aft  a  high  eleva-  south-western  pomt  of  the  horison.  To  the 
tion ;  immediately  below  which,  at  a  consider-  north-west  of  Vega  is  the  head  of  Draoo^  at 
able  distance,  is  Spica  Yirginis,  very  near  the  the  distance  of  nearly  20®.  Areturus  is  in  a 
8.  W.  by  W.  point  of  the  horiaon.  Cor  position  west  by  noith,  within  19®  of  the  ho- 
Caroli  appears  north  by  west  of  Areturus,  at  riaon.  The  Northern  Crown  is  in  a  higher 
a  considerable  distance,  and  at  a  high  altitude;  elevation  than  Areturus,  neariy  due  west, 
immediateiy  below  which,  aft  a  considerable  rather  nearer  the  horizon  than  the  zenith.  Cor 
distance,  and  nearly  due  west,  is  Denebola.  Caroli  q>pearB  nearly  N.W.  by  W.  at  23®  of 
The  Great  Bear  is  now  considerably  west  of  altitude;  and  the  Great  Bear  in  a  north-wesi* 
the  meridian,  at  a  high  altitude,  the  two  erly  direction,  and  at  a  lower  altitude  than 
pointen  pointing  eastward  to  the  Pol»«tar.  Ibnnerly.  To  the  east  of  the  meridian,  Ca- 
Caslor  aod  PoUux  have  just  descended  below  pella  is  seen  in  a  direction  nearly  NJSJE,,  at 
the  horizon  near  thonoith-west ;  and  Capella,  an  altitude  of  15®.  East  of  Capella,  at  a  little 
vrhich  never  sets  in  this  latitude,  is  very  near  lower  elevation,  is  MenkaUnOt  or  |8  Aurige,a 
the  north  point,  onlya  few  degrees  above  the  star  of  the  second  magnitude.  Csanapeia, 
horizon.  Cassiopeia  is  near  t^  nortb-eastem  appears  in  the  north-east,  about  midway  be- 
quarter,  at  no  great  elevation,  and  a  Lym  is  tween  the  zenith  f^id  the  north-eastern  hoii- 
at  a  very  high  altitude  to  the  east  of  the  zon.  The  Squaro  of  Pegasus  is  in  a  direction 
meridian;  east  of  which,  at  a  lower  altitude,  east  by  south,  and  is  in  a  much  higher  eleva* 
is  Deneb,  one  of  the  principal  stars  in  the  tion  than  in  July.  The  Dolphin  is  a  few  de* 
Swan.  The  four  Stan  femung  the  square  ojf  grees  east  of  the  meridian,  and  NJ«.  of  Altair, 
Pegasus  are  now  seen  a  httle  to  the  north  of  at  an  altitude  of  above  60®.  Along  the  sootb- 
tfae  £.  point,  in  a  position  neariy  opposite  to  em  quarter  of  the  heavens  are  the  following 
that  in  which  they  appeared  in  January,  constellations : — Aries,  in  a  direction  east  fay 
The  star  Aniares^  in  Scorpio,  of  the  first  north;  Pisces,  due  east,  and  next  to  Aries  on 
magnitude,  is  past  the  meridian, at  an  altitude  the  west;  Aquarius,  to  the  west  of  Pisces,  ia 
of  only  about  U®.  Sas  Algethi  and  Alhague  a  direction  SjBJS.;  Capricomus,  west  firom 
ma  neariy  on  the  meiidian.  Aquarius^  neariy  in  the  south;  Sagittarnm 
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nd  SobiadLi's  ShieU,  m  «  ■orth  wtittuilj  di-  pereeived.    Caph  is  at  the  Uglioit  ahiMli 

seetaon,  and  Scorpio,  ndiich  liea  atiU  further  of  the  throe,  and  ito  distance  from  Alphemli 

to  the  wast.    Most  of  these  eonstellations,  is  abeat  double  the  distance  between  Alphe- 

except  Aries  and  Pisces^  aro  ata  low  altitude,  rati  and  Algenib.    If  a  line  connecting  these 

A^^^...,^^M  */•#»-  ir. 41   1  J  />  Mr  ****••  ■*•"  ^  produced  northwaid,  it  will  tsr- 

AppearofuxofiheHeaveruanthilMtofNih  niinate  in  the  pole. 


About  this  time  the  winter  constellations 
again  to  make  their  appearance  in  oor 


hemisphere.    The  centre  of  the  Bquara  of  The  above  brief  sketches  may  enaUe  the 

Pegasus  IS  at  this  season  and  hour  neariy  on  joung  observer  to  trace  the  principal  stars  and 

the  meridian ;  the  stan  Scheat  and  Maikab,  constellations  by  a  few  observations  at  diflb^ 

of  which  Scheat  it  the  uppermost,  appear  on  «nt  seasons  of  the  year.    The  altitudes  here 

the  west  of  the  'meridian,  and   Alpherats  expressed  are  stated  in  reference  to  plaoeo 

and  Algenib  on  the  easL    Turning  our  eyes  about  53^  north  latitude ;  but  by  making  cer* 

to  the  western  part  of  the  heavens,  we  see  the  tain  allowanoes  conmponding  to  the  bttitado 

Southern  Fisk,  a  little  to  the  west  of  the  of  the  obeerver,  the  nlative  positioas  of  the 

sooth,  and  its  principal  star,  Fomalhaut,  seve-  stars  will  appear  neariy  the  same  as  here  i^ 

lal  degrees  to  the  west  of  the  meridian,  at  a  presented,  partirulariy  if  the  diflerence  of 

veiy  low  altitude.    To  the  west  is  Capricor-  latitude  dkies  not  much  exceed  10  degrees. 

nns,  and  to  the  north-west,  Aquarius.  Aqnila,  It  should  be  carefully  remarked  that  the  beat' 

with  its  principal  star  Altair,  ii  in  a  direction  inga  of  one  star  from  another,  as  here  given, 

west  by  south,  at  about  33^  above  the  hoiison.  are  strictly  true  only  when  the  star  from 

Deneb  Cygni  is  at  a  veiy  high  elevation,  which  the  bearings  are  |{iven  iion  ctnear  ike 

about  30^  west  firom  the  senith,  and  a  Lyns  meridian^ — (See  note,  p.  88.) 

26^  north-west  of  it,  in  a  direction  W.N.W.,  As  a  further  assistance  to  the  astroiiomical 

I  have  drk' 


at  a  much  lower  elevation.    North  by  west  tyro  in  distinguishing  the  stsn,  I  have  drkwn 

of  Lyra  are  the  two  stars  in  the  head  of  ap  the  following  list  of  stars,  chiefly  of  the 

Draco,  EtatUn  end  Raeiaben,  about  4^  apart  first  and  second  magnitudes,  stating Me/imodi 

Ras  Algethi  and  Ras  Alhague  are  neariy  due  of  the  year  when  they  co«m  to  the  meridian, 

west,  at  a  very  small  elevation  above  the  ho-  or  due  south,  at  nine  o*ehek  m  the  enenmg, 

liaon.  The  centre  of  the  Great  Bear  is  neariy  Cej^  in  Cassiopeia,  and  A^heratz  and 

due  north,  and  at  its  lowest  devatton,  the  stars  Aigembf  in  Pegasus,  come  to  the  meridian  on 

in  the  tail  being  to  the  west,  and  the  two  the  1<MA  of  Nonember^eX  nine  o'clock  in  the 

pointers  a  little  to  the  east  of  the  northern  evening.    Caph  is  near  the  nnith,  and  the 

part  of  the  meridian,  pointing  upwards.  Turn-  other  two  at  a  conaiderBbly  lower  elevation. 

lOf  our  view  to  the  eastern  quarter  of  the  sky,  At  this  time,  Capella  appears  towards  the 

we  behold  Aries  in  a  south-easterty  direction,  north-east;    the    Pleiades,   Aldebaran,  and 

next  to  Pegasus,  and  at  a  pretty  high  elevap  Orion,  in  die  east;  Deneb  in  Cygnus^  in  the 

tioo.    South  by  east  of  the  first  star  in  Aries  n<»th-west;  Lyn*  west4iortli.west;  and  Al* 

is  Menkar  in  tito  head  of  the  Whale,  in  a  di-  tair,  in  Aquila,  west  by  south, 

rection  SJ«.  by  £.,  about  86^  above  t^  ho-  Artetie^  or  the  first  star  of  Aries,  conies  to 

riion.    North-west  of  the  firrt  star  in  Aries  the  meridian  on  Me  6<A  of  December,    The 

is  Miradi,  and  north  by  east  Almaack,  at  a  same  stars  noticed  in  the  preceding  instanea 

higher  elevation,  both  of  them  in  Andromeda,  are  still  visible,  but  those  on  the  east  of  the 

Near  the  north  qqarter  is  Capella,  about  mid-  meridian  have  risen  to  a  higher  altitude,  and 

way  between  thezenith  and  the  horison.  The  those  on  the  west  have  dewended  to  a  lower 

Plttades  are  seen  nesriy  due  east,  followed  elevation  than  on  Nov.  10.    Castor  and  Pol* 

by  tfie  ruddy  star  Aldebuan,  at  a  lower  ele-  loz  am  at  this  time  seen  towaids  the  nortlw 

vation.    Below  Aldebaran,  and  to  the  south-  east,  and  Procyout  a  veiy  little  above  the 

eastythe  head  and  duraldeni  of  Oiion  begin  to  eiJilem  point  of  the  horizon, 

make  their  appearance,  Bellatrix  being  4^  or  UbiAsor,  in  the  head  of  the  Whale,  arrives 

6^  above   the  horizon,  and    Betelguese-  a  attfaemeridianonMe  81«fofi)e€em^,andaft 

little  lower.    Cassbpeia  ii  near  Uie  zenith,  the  same  time  the  variable  star  Afgol,  in  Me- 

a  little  to  the  east  of  the  meridian,  and  dusa's  head,  iriiich  is  37^  due  noiu  of  Men-. 

Castor  and  Pollux^  in  Gemini,  are  in  a  diiec-  kar.    Altair  has  now  dissppeared  from  the 

tion  north-east,  just  a  little  above  the  horizon,  west,  and  Sinus  is  seen  at  a  small  elevatieB 

At  this  time  the  equinoctial  eokire  is  only  a  in  the  sooth-east. 

few  degrees  to  the  east  of  the  meridian,  and  The  Pleiadee  pass  the  meridian  aa  the  lei 

the  three  stars  CodA  in  Casriopeia,  and  .A^/ie-  ^January,  and  Aldebaran  on  the  lOlk 

ratz  and  Algemb  in  Pegasus,  which  lie  in  When  Aldebaran  is  due  south,  Capella  k 

the  line  of  its  carve,  may  now  be  distinctly  north  by  east  of  it  near  the  zenith;  Cor  O*. 
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Boli»  «l  a  law  MMb  naar  the  noitli-aait;  Antonio  Rat  Algethi,  Ris  AHiagtie,  and 

Lyra,  near  tha  horiion  N.  by  W.;  Regulus,  Altair,  near  the  eastern  honzon.    Near  tiia 

in  the  east;  and  the  head  of  Hydra,  east  by  meridian  to  the  west— Cor  GaroU,  Alioth  and 

■ootb.  Mnar,  in  Ursa  Major. 

BeUatriXf  in  Orion,  passes  the  meridian  on  ilre^tiriM  is  on  Uie  meridian  on /Ac  Sdc^c^f 

ikt  %\8t  of  January,    Nearly  at  the  sune  June,    The  principal  stars  in  Libra  cuimi- 

time  Gapelia  and  ^  Aurign  are  on  the  men-  nate  at  a  lower  altitude  about  the  beginning 

dian.    These  three  stars  are  nearly  eqnidia-  of  July. 

tant  in  a  line  running  north  and  south.  Ccmna  BortalU  ia  on  the  meridian  about 

Castor  and  PoUux  and  Froeyon,    These  the  IH  of  July,    Its  principal  star  is  eloTeii 

three  stars  pan  the  meridian  nearly  at  the  degreea  east  oft  Bootes. 

aame  time,  on  tht  %itk  of  February.  PoUnz  Antare$t  in  Scorpio,  passes  the  meridian 

and  Procyon  culminate  neariy  at  the  same  on  the  \Oth  of  July  ^  at  a  Teiy  low  altitude, 

instant,  and  Castor  about  11  minutes  before  Roe  Algethij  in  Ophiuchus,  and  Ra$  AU 

them,  at  which  time  Proton  is  33^  south  hague,  in  Hercules,  5^  apart,  culminate  about 

of  Pollux.    Orion  is  then  in  a  south-westerly  the  28/A  of  July  t  neaify  at  tiie  same  time  aa 

direction ;  AJdebaran,  midway  between  the  the  head  of  Draco. 

meridian  and  the  western  honaon ;  Menkar,  V'^gOf  or  a  Lyre,  culminates  on  the  \9th 

W.  by  8.,  at  a  smaU  elevation;  Siriua,  8.  by  ojf  August.    To  the  west  of  it,  at  a  great 

W. ;  and  Capella  to  the  west  of  the  zenith,  custanoe,  ia  Arcturus,  and  to  the  north'^est, 

Ontheeastof  the  meridian,  Regulus  IB  B.E.;  Cor  Caroti.    Capella  is  N.  by  £.  at  a  low 

Denebola,  £2. ;  Cor  Caroli,  E.  N.  £. ;  imme-  altitude ;  Altair,  8. 8.E. ;  and  Deneb  Cygni, 

diately  below  which,  near  the  horiaon,  ia  Arc-  £•  at  a  high  altitude, 

turns.  Altairt  m  Aquiia,  is  at  the  meridian  aoont 

Praeepe,  in  Cancer,  asmall  cfaister  of  stan,  the  20th  of  August,  at  an  altitude  of  about 

j«st  perceptible  to  the  naked  eye,  like  a  ne-  46}^. 

bula,  approochea  the  Aneridian  about  the  dd  Arided,  or  Deneb  Cygni,  is  on  the  meri- 

af  March,  at  an  altitude  of  about  6<P.    They  dian  on  the  Idth  of  September,  at  an  altitude 

•re  N.E.  of  Pncyon,  and  &  E.  of  Pollux,  of  82}^  At  this  time,  Aroturus  ia  W.  8.  W., 

(8ee  pp.  78-79.)  near  the    horizon ;    Lyra   and  Etanin,  in 

Reguiue,  in  Leo,  passes  the  meridian  on  Draco,  west  from  the  meridian,  but  in  a  high 

ihe  6th  of  April    At  this  time,  Alphard,  in  elevation;  Cor  Caroli,  N.  W.,  at  no  great 

Hydra,  is  past  the  meridian  &  by  E.  from  elevation ;  Hercules,  8.  W.,  midway  between 

B^jiulus ;  Procyon,  8.  W. ;  Sinus,  8.  W.  near  the  meridian  and  the  horizon ;  Altair,  a  little 

the  horizon;  Orion,  very  low  in  the  west;  distance  west  of  the  8.;  and  the  Dolphin  on 

Algenib,  in  Perseus,  Algol,  Capella,  &c,  t^  the  meridian ;   the  square  of  Pegasus  in  a 

wards  the  N.  W,    On  the  east,  Denebola  ap-  south-eastern  direction,  Aries  in  the  east,  and 

pears  E.  from  Reguhis;  Spica  Virginis,  8.  E.  Capella  towards  the  north-east 

at  a  low  altitude ;  Cor  Caroli,  E.  at  a  high  All  the  stars  specified  above,  at  the  periods 

altitude ;  Corona  Borealis,   E.  by  N. ;  and  of  the  year  stated,  pass  the  meridian  (or  cul- 

Lyra,  at  a  low  altitude  N.  E.  by  N.    The  minate)  at   nine   o^elock  in  the    evening. 

Cheat  Bear,  at  a  high  altitude,  approaching  Ther^re,  if  at  any  one  of  the  periods  of  the 

Iha  zenith,  and  Cassiopeia,  at  a  low  altitude  year  here  specified,  or  a  few  days  before  or 

towards  the  north.  after  it,  an  observer,  at  nine  o'clock   p.ic., 

Denebola,  in  Leo,  eufaninates  an  the  9d  of  observe  the  principal  star  or  stars  near  the 
May,  at  an  altitude  ctf  48^.  Regu|us  is  85^  meridian,  he  can  scarcely  be  at  a  loss  to  re- 
west  of  it,  and  Phad,  in  the  square  of  the  cognize  them,  as  vrell  aa  some  of  the  other 
Cheat  Bear,  is  39^  N.  of  it  It  forms  vrith  principal  stars  and  constellations  on  the  east 
these  two  a  large  rightnmgled  triangle,  the  and  west  of  the  meridian,  which  are  also  spe- 
light  angle  being  at-  Denebola.  It  is  neariy  cified  in  the  above  descriptions.  A  person 
on  the  meridian  with  Phad.  Other  stars  then  can  never  become  fiuniliar  with  the  more  pro- 
nabla  are— Procyon.  W.  by  8. ;  Capella,  minent  stars,  the  relative  position  of  the  dif* 
N.W;  ATctUTus,E.;8pioayifginis,8.8.E.;  ferent  constellations,  and  the  general  aspect 
Lyra,  N.  E.,  &c  of  the  heavens,  without  actual  observations. 

Coma  Bertnkes,  a  baautifiil  cluster  of  Evan  tha  delineatioQs  on  the  celestial  globa 

■nail  stars,  but  scarcely  diatinguiahable  by  will  not  convey  an  accurate  and  impreasiva 

Moonlight,  is  on  the  mandian  on  the  IM  tf  eonoeftioa  of  the  scenery  of  the  heavens,  un- 

Mav.    (See  p.  78.)  less  the  study  of  these  delineations  be  aocom- 

^fiea  Virpnis  comes  to  the  meridian  on  panied  with  frequent  surveys  of  the  heavena 

Aa9ddofMay.    Stars  viriUe  on  the  wast-^  themselves.    It  is  hoped  the  preceding  da- 

Oupalla,  Castor  and  PoUnx,  and  Procyon,  scriptions  will  aflbrd  some  assistance  to  thoaa 

■aar  tha  wastam  point    On  tha  aast^Lyra,  young  observers  and  others  who  wish  to  oon* 
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ttmplaie  the  luUime  objecte  of  aMtioii  with  May,  it  wilt  agun  leach  Hi  gvMtail  wuUrm 
Uieir  own  ejei.  aioiigttioiiy  when  it  will  be  wen  in  the  mold- 

ing befine  mnnie.  Its  declination  is  then 
N3.  In  the  above  and  Ihe  following  de-  4^  degrtea  north,  and  western  elongatioa 
scriptioBS  of  celestial  phenomena,  dHtude  fiom  the  ann,  W*  \W,  At  this  period,  about 
signifies  the  height  of  the  star  or  planet  above  foor  o'clock  in  tfie  morning,  it  may  be  seen 
tl^  horison^  S.8.E.,  soQtheonttheast;  N.  by  ibr  more  than  three  weeks^ — ^namely,  from 
E.,  north  by  east,  dtc.  Degrtu  are  maiked  about  the  SOth  of  April  to  the  S5th  of  May. 
thus  <*,  minutu  ^  Hcondr' :  thus,  64<>  27^  Its  direction  will  be  nearly  due  east  This 
36^',  expresses  fifty-fi>ur  degrUB,  twenty-  would  fimn  the  most  fitvoureble  opportunity 
oeven  mmuiet  of  a  degree,  and  thirty-five  of  viewing  this  planet,  were  it  not  that  the 
eeoon^s.  Every  degree  contuns  60  minutes,  strong  twilight  at  this  season  has  a  tendency 
every  minute  60  seconds,  dtc.  When  a  hea-  to  overpower  its  hght 
venly  body  ii  said  to  euhnmaiet  the  meaning  In  the  month  cf  July,  if  tbe  long  twiHg^ 
is,  that  it  has  arrived  at  the  highest  point  of  do  not  prevent,  there  will  be  another  &votti^ 
its  course,  or  its  passage  over  the  meridian,  able  opportunity  of  inspecting  this  planet. 
The  term  ia  derived  firom  the  Latin  word  During  the  vriiole  of  this  month,  Mercury 
tuimen,  the  top  or  summit.  An  oeeuHaHon  will  be  at  a  considerable  distance  from  the 
signifies  the  obsouretion  of  a  star  or  planet  sun ;  but  the  best  time  for  observation  will 
by  the  interposition  of  the  moon,  or  of  another  be  fkom  the  middle  till  the  end  of  the  month, 
planet.  CwyuneHon  is  when  two  or  more  as  the  twilight  will  then  be  less  intense.  It 
Stan  or  planeti  are  in  the  same  part  of  the  arrives  at  &e  point  of  its  greatest  eagtem 
heavens ;  and  cgopon/ibfi,  when  they  are  180°  elongation  on  the  18th,  when  it  is  neariy  S7* 
asunder,  or  in  opposite  paita  of  the  heavena.     firom  the  sun,  and  will  be  seen  in  the  evening 

a  little  to  the  north,  of  the  western  point  of 
_^  the  oompass,  about  forty  minutes  after  sunset, 

or  nearly  nine  o'clock  p  ji.    Its  next  greateet 
loeslem  elongation  will  be  on  the  lit  of  SefH 
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1    I*-  w..^*  **- of  September.  •  On  the  13th  of  November,  it 

L  HU  Fkmet  Mrcurtf.  i.  at  its  next  eoslem  elongation,  whon  it  wiU 

This  planet  can  be  distinctly  seen  by  the  be  ssen  after  sunset  near  the  south-western 
naked  eye  only  about  the  time  of  its  greatest  point  of  the  horizon ;  but  as  ita  aouthem  de- 
elongation  ;  and.  to  thoae  who  reade  in  high  clination  ia  at  tins  time  about  26  degrees,  it 
northern  latitudes  it  vrill  scaioa|y  be  viaiUe  will  descend  below  the  horium  nearly  at  the 
even  at  such  periods,  if  it  be  near  the  utmost  same  time  with  the  sun.  The  next  elongm- 
point  of  itasotfMcrfi  declination.  tion  is  en  the  81st  of  December,  when  it  !• 

The  following  are  the  perioda  of  iti  greats  81°  60^  wut  of  the  sun,  and  vrill  be  seen  in 

Sit  elongation  ibr  1840 :  On  the  8th  of  Jann-  the  morning  between  seven  and  eight,  near 

ary,  it  ia  at  its  lecf^cm  elongation,  when  it  ia  the  aouth-east  quarter  of  the  horison. 

83°  lO'  west  of  the  sun,  oemI  vrill  be  seen  in  The  periods  most  favourable  for  detecting 

the  mftming  ii0ar  the  aoutheaatem  part  of  thia  planet  in  tbe  evenings  are,  March  20th 

the  hocuon ;  but  aa  it  is  then  %i°  46^  in  and  July  18th ;  and  in  me  momm^.  May 

aouthem  declination,  and  thia  declination,  5th  and  September  lat    During  the  mterval 

every  day  on  the  increase,  its  position  at  that  of  a  week  or  tei\  days,  both  before  and  after 

time  will  not  be  fovourable  for  obeervation.  the  time  of  its  greatest  elongation,  and  aorae- 

Its  next  greatest  elongation  is  on  the  80th  of  times  for  three  or  four  weeks  in  succession, 

March,  when  it  will  be  18^  degrses  eoa^  of  when  in  hi^  north  declination,  this  planet 

the  sun,  and  be  aeon  in  the  evening  aeon  may  generally  be  aeen  in  a  clear  aky  when 

after  aunset    Thia  wiU  fonn  one  «f  the  moat  in  anch  fovourable  poaitiona  aa  those   now 

frvounble  opportunities  of  peroeiviag  this  stated.    In  those  regions  of  the  globe  which 

planet  by  the  naked  eye,  or  by  means  of  a  lie  south  of  the  equator,  the  planet  will  be  in 


small  opera-giasB.    Its  declination  being  above  the  most  fovounhle  poritionfi>r  obeervation 

nine  degreea  north,  and  on  the  increase,  it  iriien  in  eautk  declination. 

will  be  distinctly  seen  for  about  ten  day»-«  «    «*^  pf««w  ri««. 

namely,  fiom  the  16th  to  the  26th  of  March,  *'  -***  '^**'^  *^^^ 

n  little  to  the  north  of  the  western  point  of       This  planet,  like  Mercury,  is  seen  sllHw 


the  horizon,  not  fiur  firom  the  point  at  whidi  nately,  m  the  evening  towards  the 

the  inn  sets  at  that  period.    On  the  6th  of  qiiansr  of  the  heavens,  and  in-  the  momini 
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toiwaids  the  eaitem  qntrter.  In  ita  Instre  it  at  fourteen  miiiutes  past  eight  m  the  monuBi^ 
ezoeedfl  all  the  other  atari  and  planetB,  and  at  an  altitude  of  about  46^ ;  and  on  the  lit 
lie  brilliancj  is  mdi  that  it  can  scarcely  be  of  December,  it  transits  the  meiidtan  at  nin^ 
mistaken  by  any  observer  when  ita  poaitioa  teen  minntea  past  aeven  in  the  moming,  at 
faa  the  heavens  is  pointed  out  an  ahitade  of  39  p.    At  thia  time  (1st  of 

Venus  will  be  seen  only  in  the  morning  December,)  it  rises  nearly  due  east  about  one 
fcom  the  beginning  of  the  year  till  the  end  of  in  the  moming  and  will  be  pretty  distinguiah- 
July.    During  the  months  of  January,  Feb-  able  on  account  of  its  ruddy  aspect  about  an 
ruaiy,  and  March,  it  will  be  aeen  before  aun«   hour  before  sunriae. 
riae,  chieflT  in  th<»  mttUh-eoBUm  quarter  of     ^     »-^  ui^^^  tr^-j-    r.        ri  j 

theheavena.    Throughout  April,  May,  June,     *•    ^e  PlaneU  n^Jum.  CertM,  and 
and  July,  it  will  be  aeen  in  the  eaatem  and  aua$, 

narth'>ea8Um  parte  of  Uie  heavena.  During  These  planeta  are  not  perceptible  by  tha 
the  whole  of  this  period,  it  will  appear,  when  naked  eye.  The  beat  time  for  observing  them 
viewed  with  a  telescope,  either  as  a  half*  vrith  telescopes  is  when  they  are  at  or  near 
moon  or  with  a  gibbous  phase,  tts  mperwr  the  period  of  opposition  to  thesun,when  they 
conjunction  with  the  sun  happena  on  the  an  nearest  the  earth.  Even  then  it  will  \m 
morning  of  the  25th  of  July,  after  which  it  sometimes  diAcult  to  detect  them  vrithool 
becomes  an  evening  star;  bat  it  will  not  be  the  assistant  of  transit  or  equatorial  in- 
much  noticed  by  common  observers  till  about  struments. 

the  beginning  or  middle  of  September,  on  Veeta  vrill  be  in  opposition  on  the  18th  of 
account^  of  its  proximity  to  the  sun.  From  May,  when  it  vrill  pass  the  meridian  at  mi^ 
Uiia  period  it  will  continue  to  be  aeen  in  the  night,  at  an  elevatio*^  above  the  horixon  of 
evening  chiefly  in  the  south-^weeiem  part  of  87^  84}'.  Ita  right  a«oenaioa  ia  then  16^  61' 
the  aky,  at  a  low  elevation,  till  the  end  of  the  65^'^  and  ita  declination,  10^  25}'  aoutlk 
year.  On  the  whole,  thia  planet  will  not  be  Ttua  planet  will  be  in  conjunction  with  the 
very  conspicuous  during  1840,  either  to  the  atar  {  Libre  on  the  1st  of  March,  at  twenty- 
eye  of  a  common  observer  or  for  telescopic  seven  minutes  past  five  in  the  moming,  the 
observation.  From  the  beginning  of  Septem-  atar  being  sy  north  of  Veata ;  it  will  likewiae 
ber  to  the  end  of  December,  it  will  ezMbit  a  be  in  conjunction  with  the.aame  atar  on  the 
gibboua  phaae,  like  the  moon  about  three  or  15th  of  May,  at  noon,  when  the  atar  will  be 
ter  daya  before  the  folL  29'  aouth  of  the  planet    On  the  19th  of 

Tenua  will  be  in  conjunction  vrith  Saturn  July*  at  auc  in  the  moming,  it  will  be  in  con- 
on  the  22d  of  January,  at  2"  8^  pjc,  when  junction  with  y}  LibnB,  when  the  atar  will 
it  vrill  be  57'  north  of  Saturn.  It  will  be  in  be  only  one  minute  aouth  of  the  planet,  so 
eonjunctian  vrith  Mara  on  the  16th  of  June,  that  they  will  both  appear  in  the  aame  field 
at  aixteen  minutes  paat  three  in  the  morning,  of  the  teleaeope.  On  the  26th  of  Auguat,  al 
when  Mara  will  be  46'  north  of  Yenua ;  and  nineteen  mmutea  paat  eight  ▲.!!.,  it  will  be 
ft  vriU  be  in  conjunction  with  Jupiter  on  the  in  conjunction  vrith  v  Scorpio,  when  the  atar 
»d  of  October,  at  8k  84'  pji.,  when  it  vriU  vrill  be  only  11'  aouth  of  Veata.  On  Sep- 
be  1^  6'  aouth  of  that  planet  tember  Sd,  at  eight  in  the  evening,  it  will  be 

o    Tti    D7    ^  i#  ^  conjuni^n  with  ^  Ophiuehi,  Sie  atar  11' 

8.  The  Fkmet  Man*  ^^j^h  of  the  planet    On  the  2d  of  October, 

Thia  planet  will  not  be  very  conspicuous  at  half-past  one  in  the  moming,  it  is  in  con* 
during  this  jrear  on  account  of  its  great  die-  junction  with  Saturn,  being  1^  2'  south  of 
lance  from  the  earth,  and  its  proximity  to  that  that  planet;  and  on  the  6th  of  December,  al 
nait  of  the  heavens  in  which  the  sun  appears,  ten  minutea  paat  one  in  the  moming,  it  ia  in 
It  ia  in  conjunction  with  the  aun  on  the  4th  conjunction  vrith  Venus^  Veata  being  only 
of  May,  aflier  which  it  vrill  be  a  oonaiderable  1 1'  north  of  Venua. 
lime  before  it  become  oonspicuoua  to  the  nn-  Pailae  vrill  be  in  opposition  to  the  aun  on 
•asiated  eye.  Throughout  the  montha  of  the  5th  of  July,  at  thirty  minutea  paat  nino 
Auguat  and  September,  and  the  latter  part  of  in  the  evening.  Right  aaoenaion,  18^  44^ 
July,  it  wiU  be  aeen  eariy  in  the  moming,  be-  52" ;  north  decUnation,  22<>  1 1' 87".  ItvriO 
fore  annriae,  near  the  north-eaatem  quarter  of  paas  the  meridiBn  about  midnight,  at  an  ah^ 
ihe  heavena.  From  September  till  the  end  tude  of  about  60®  11^'. 
of  the  year,  it  will  appear  aomewhat  more  Ceree  will  be  in  opposition  July  17th,  of 
eonaplcuouB,  but  not  eiceeding  in  apparent  aiz  in  the  morning.  Right  ascension,  19^ 
oiie  a  star  of  the  third  magnitude.  On  ^  64' ;  south  declination,  90P  8'.  It  will  paa» 
Irt  of  October  it  comes  to  tibe  meridian  at  six  the  meridian  at  an  elevation  someiriiat  lom 
minutes  past  nine  in  the  moming,  at  an  alti-   ttian  8®. 

tade  of  52|^  above  the  southern  horizon.  On  Juno  will  not  bo  in  opposition  to  the  sun 
Ao  lot  of  November,  it  passes  the  meridian   during  1840. 
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That  the  beat  tune  for  obeenring  these  that  planet,  when  Tiewecl  with  a  tekaeOM 

bodies  is  at  the  period  of  their  imposition  will  having  an  erect  eye-pieoe,  and  tfi  the  onur 

appear  from  the  following  consideration: —  of  their  dietaneee  from  Jupiter.    The  saaa 

that  they  are  between  two  and  three  times  phenomenon  will  luippen  on  the  8th  of  June, 

nearer  &»  earth  at  the  time  of  opposition  at  thirty  minutes  past  eleven  in  the  evenmg; 

tiian  when  near  the  period  of  their  conjunc-  on  the  ist  oi  August,  at  half-past  eight  m 

lion  with  the  sun ;  for  example,  Vesta  is  225  the  evening;  en  the  27tfa  of  August,  at  th« 

minions  of  miles  distant  from  the  sun,  and  same  hour,  but  on  the  weet  of  Jupiter ;  on  th0 

consequently  only  130  millions  distant  from  20th  of  September,  at  seven  p.>r.,on  the  eaet 

the  earth  at  the  time  of  opposition ;  but  at  the  of  Jupiter ;  and  on  the  16th  of  October,  at  ax 

conjunction,  its  is  the  whole  diameter  of  the  p  ji .,  on  the  tveet  of  Jupiter, 
earth's  orbit  «.  190  millions  of  miles,  further       This  planet  can  scarcely  be  mistaken,  even 

distant,^ — that  is  320  millions  of  miles,  which  by  a  common  observer,  when  the  quarter  of 

IS  a  distance  about  two  and  a  half  times  greater  the  heavens  in  which  it  is  visible  is  known, 

than  when  it  is  in  opposition.  as  it  is  next  to  Venus  in  apparent  magnitude 

K    f*.  PI—*  K.^*#^  and  splendour.    It  will  appear  most  brilliant 

6.  ThK  FUmet  Jujnter.  aboutthoend  of  April  and  the  beginning  of 

During  the  months  of  January,  February,  May. 

'f!f?'"lK  ^^"^^  ^  ]*!;!'? .J!?L^  ^"^  6.  -n^  Pbmei  Saturn. 

chiefly  m  the  mormng.  About  the  begmnmg  "^        ^  «u»wTfc 

of  Fd>ruary,  it  will  rise  in  a  direction  soutl^  This  planet  was  in  conjunction  with  the 
east  by  east,  about  half-past  one  in  the  mom-  sun  on  the  6th  of  December,  1839 ;  aad  there- 
ing,  and  will  come  to  the  meridian,  at  a  fore  it  will  not  be  before  the  month  of  Febm- 
miarter  past  six  in  the  morning,  at  an  eleva-  aiy  tbii  year  that  it  will  be  in  a  fovourahla 
turn  of  about  22®  above  the  southern  horizon,  position  for  telescopic  observation.  During 
On  the  1st  of  March,  it  will  rise  about  eight  the  months  of  Februaiy,  March,  and  April,  it 
minutes  before  midnight,  and  pass  the  meridian  will  be  seen  only  in  the  morning  before  sun- 
about  half-past  four  in  tiie  morning.  On  the  rise,  in  the  south-eastern  quarter  of  the  hea- 
Ist  of  April,  it  will  rise  at  forty-three  minutes  vens,  at  a  comparatively  low  altitude.  On 
past  nine  in  the  evening,  and  pass  the  meridian  the  1st  of  February,  it  rises  at  half-psst  four 
at  a  quarter  past  two  in  the  morning.  It  in  the  morning,  and  comes  to  the  meridian 
will  be  in  opposition  to  the  sun,  and  conse-  about  half-post  eight,  at  an  elevation  of  about 
quently  nearest  the  earth,  on  the  4th  of  May,  16^®.  On  the  1st  of  March,  it  rises  at  forty 
idhen  it  will  rise  between  seven  and  eight  in  minutes  past  two  in  the  morning ;  on  the  lit 
the  evening.  From  this  period  till  the  middle  of  April,  at  forty-two  minutes  past  twehrep 
of  November,  when  it  is  neariy  in  conjunction  midnight ;  and  on  the  first  of  May,  it  rins  at 
with  the  sun,  it  will  be  virible  as  an  evening  forty  minutes  past  ten  in  the  evening.  It  is 
•tar,  when  it  will  be  seen  at  different  periods,  in  opposition  to  the  sun  on  the  8th  of  June ; 
chiefly  in  the  south-eastern,  the  southern,  and  after  which  it  will  be  seen  in  the  evening, 
south-western  parts  of  the  heavens,  at  a  com-  During  the  greater  part  of  the  month  of  May, 
paratively  low  altitude ;  but  it  will  not  be  it  will  likewiie  be  seen  between  ten  in  th« 
much  noticed  by  the  naked  eye  after  the  end  evening  and  midnight,  but  at  a  low  altitude, 
of  September  on  account  pf  its  southern  decli-  It  will  continue  to  be  visible  till  the  month  of 
nation,  which,  for  a  considerable  time,  will  December,but  itwill  bediflicult  todisttnguish 
be  gradually  increasing.  Towards  the  end  it  after  the  month  of  October,  on  account  of 
of  December  it  will  again  be  seen  in  the  its  low  altitude  and  its  proximity  to  the  nm. 
morning  near  the  south-eastern  quarter  of  the  It  arrives  at  the  point  of  its  conjunction  widi 
horizon.  The  best  time  for  telescopic  ob-  the  sun  on  the  1 5th  of  December.  The  most 
servations  on  this  planet  will  be  from  the  fovourable  times  and  positions  for  taking 
beginning  of  April  till  the  beginning  of  telescopic  views  of  this  planet  will  be  during 
September.  the  months  of  May,  June,  July,  August,  and 
Jupiter  will  be  in  conjunction  with  the  star  September,  especially  when  it  is  on  or  near 
•*  Libre  on  the  15th  of  May,  at  forty-three  the  meridian.  During  the  latter  part  of 
minutes  past  three  in  the  morning,  when  the  August  and  the  months  of  October  and  No- 
star  will  ^>pear  one  degree  south  of  Jupiter;  vember,  shout  an  hour  after  sunset,  it  will  be 
wd  on  the  27th  of  August,  at  a  quarter  past  seen  towards  the  south-western  quarter  of  the 
fewo  in  the  morning,  it  will  be  in  conjunction  heavens,  at  a  comparatively  sniisll  elevatioB 
with  the  same  star,  when  it  will  be  34'  be-  above  the  horizon. 

low  Jupiter.    On  the  2 Ist  of  November,  at       This  planet  is  not  distingoishod  for  iti 

4^  84'  p.x.,it  is  in  conjunction  with  the  sun.  brilliani^  to  the  naked  eye ;  but  it  exhibits 

Ob  March  5th,  at  three  in  the  morning,  all  a   most  striking  and  beantifril    appearance 

4m  satellites  of  Jupiter  will  be  on  the  eos/  of  through  a  good  teleeoope;  mons  so  dian  any 
(708) 
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odmr  planet  of  our  system.  It  appears  of  a  2^  W  p.x.,  it  is  again  in  conjuncticii  widi 
doll  l«ulcn  colour  when  viewed  by  the  naked  the  moon,  when  it  is  3^  9^  south  of  that 
eye,  and  is  not  easily  distinguished  from  a  luminary.  On  the  11th  of  September,  at 
fixed  star  except  by  the  steadiness  of  its  lig^t,  S^  4^  p.x. ;  and  on  the  9lh  of  October,  at 
never  presenting  a  twinkling  appearance  as  four  in  the  morning,  it  is  in  conjunction  with 
the  stars  do;  and  from  which  circumstance  it  the  moon,  and  in  both  cases  it  is  then  about 
may  be  distinguislied  firom  neighbouring  stars.  S°  south  of  the  moon. 
It  will  be  in  conjunction  with  the  star  Rho 

Ophiuchi  on  the  5th  of  June,  at  51  minutes  N.B.  In  the  preceding  statements,  the  db> 
past  8  P.V.,  when  the  <ar  will  be  about  half  server  is  supposed  to  be  in  62®  north  latitude, 
ji  degree  north  of  the  planet.  It  will  like-  In  places  a  few  degrees  to  the  north  or  south 
wise  be  in  conjunction  'with  the  same  star  on  of  this  latitude,  a  certain  allowance  must  be 
Che  27th  of  October,  at  ^t>  86'  p.x.,  when  made  for  the  times  of  rising  and  the  altitudes 
Ibe  star  will  be  fifly-four  minutes  of  a  degree  which  are  here  specified.  To  those  who  n- 
north  of  the  planet  During  this  year  the  side  in  lower  latitudes  than  52®  the  altitudes 
rings  of  Saturn  will  appear  to  the  greatest  of  the  difierent  bodies  will  be  AtgAer,  and  to 
advantage,  the  openings  of  these  rings  being  those  in  higher  latitudes  the  altitudes  will  be 
then  at  their  utmost  extent  In  the  begin-  lower  than  those  which  are  here  specified, 
ning  of  October,  the  proportion  of  the  longer  For  examf^e ;  when  it  is  stated  that  Saturn 
axis  to  the  transverse  axis  of  the  rings  is  comes  to  the  meridian  at  an  altitude  of  16|®, 
neariy  as  35  to  16.  this  planet  will  pass  the  meridian  of  a  place 

•     V    7%>  Pl^^  IT^^^  "*  ^^  ^'  latitude,  at  an  altitude  of  26J^ 

7.  int  rumet  Uraruu.  ^^  ^  meridian  of  a  place  in  62®  N.  latitude, 

This  planet  is  for  the  most  part  invisible  at  an  altitude  of  only  6|®.    There  being  10^ 

to  the  naked  eye.    The  best  time  for  detect-  of  difiference  in  the  latitude  of  the  supposed 

ing  it  by  means  of  a  telescope  is  when  it  is  places,  the  altitude  of  the  heavenly  body  will 

at  or  near  the  period  of  its  opposition  to  the  be  10®  higher  in  the  one  case,  and  10®  lower 

sun,  which  happens  this  year  on  the  mom-  in  the  other, 
ing  of  the  11th  of  September.    At  that  time 

it  passes  the  meridian  about  midnight,  at  an  . 

elevation  of  about  32|®  above  the  horizon. 

On  Uie  1st  of  August,  it  passes  the  meridian     II.   POSITIONS  OF  THE  PLANETS 

at  forty  minutes  past  two  in  the  morning;  on  *  FOR  1841. 

the  Ist  of  October,  at  thirty-two  minutes  past 

ten  in  the  evening;  on  the  1st  of  November,  1,  Mercury,        * 

aft  twenty-seven  minutes  past  eight ;  and  on 

the  1st  of  December,  at  twenty-eight  minutes       This  planet  is  at  its  superior  conjunctEon 

past  six,  in  the  evening.    Its  right  ascension,  with  the  sun  on  the  5th  of  February,  and  at 

or  distance  from  the  first  point  of  Aries  at  its  its  greatest  elongation  on  the  4th  of  March, 

opposition,  September  11,  is  23i»  18' ;  and  its  when  it  is  18®  8'  east  of  that  luminary;  it 

south  declination,  5®  20^  26^'.  It  rises  during  will  therefore  appear  as  an  evening  star,  in  a 

the  year  at  points  a  littie  to  the  southward  of  direction  nearly  due  west,  a  littie  above  the 

the  eastern  point  of  the  compass.    It  is  in  horizon,  after  sunset,  between  six  and  seven 

conjunction  with  the  moon  on  the  9th  of  in  the  evening.    It  arrives  at  its  inferior  con- 

Januaiy,  at  2i»  17'  p.ic.,  when  it  is  1®  27'  junction  with  the  sun  on  the  20th  MaidL 

south  of  the  moon.    It  is  in  conjunction  with  Its  next  greatest  western  elongation  happens 

Mars  on  the  I6tii  of  February,  at  lli>  33^  on  tiie  17th  of  April,  when  it  is  27®  21' west 

P.X.,  when  Uranus  is  only  nine  minutes  of  of  that  luminary.    The  planet  will  be  seen 

a  degree  to  the  north  of  Mars ;  so  that  the  about  ten  or  twelve  days  bBfore  and  af^er  this 

two  planets  would  be  seen  at  the  same  time  time  in  an  easterly  direction,  between  three 

in  the  field  of  the  telescope,  were  not  both  and  four  in  the  morning.    Its  next  superior 

these  bodies  rather  too  near  the  sun  at  that  conjunction  is  on  the  26th  of  May ;  arid  its 

time  for  distinct  observation.    It  is  in  con-  next  greatest  eastern  elongation,  on  the  80th 

junction  with  the  sun  on  the  6th  of  March,  of  June,  when  it  is  25®  49'  east  of  the  sun, 

and  with  the  moon  on  the  81st,  when  it  is  and  consequently  will  be  visible  in  the  evenr 

2®  1' south  of  the  moon.    It  is  in  conjunction  ing,  in  a  north-westeriy  direction,  after  sun- 

with  Venus  on  the  6th  of  April,  at  seven  in  set.  This  would  form  one  of  the  most  favour- 

the  morning,  when  it  is  40'  north  of  Venus,  able  opportunities  of  seeing  this  planet,  as  it 

On  the  25th  of  May,  at  forty-five  minutes  is  then  in  a  high  north  declination,  were  it 

post  nine  in  the  evening,  it  is  in  conjunction  not  that  the  strong  twilight  at  this  season 

with  the  moon,  when  it  is  2®  39^  south  of  prevents  small  objects  in  the  heavens  fiom  . 

that  Ittminaiy.    On  the  15th  oi  August,  at  being  easily  distinguished.    Its  next  greatMl 

80  *  ^7Qg) 
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•loDgatioi  if  on  Angnst  16th,  when  il  is  18^ 
37'  west  cf  the  son,  when  it  will  be  seen  in 
a  north-easterly  direction,  about  four  in  the 
moming.  It  is  again  at  its  greatest  eastern 
elongation  on  the  25th  of  Oc^ber,  when  it  is 
nearly  24®  east  of  the  sun.  It  will  be  near 
the  south-western  part  of  the  sky  about  son- 
eat;  but  its  great  southern  declinatiim  at  that 
period  will  prevent  it  from  being  easily 
distinguishable.  On  the  8d  of  December,  it 
will  reach  the  point  of  its  greatest  western 
elongation,  when  it  is  20^®  west  of  the  sun, 
when  it  may  be  seen  for  a  week  before  and 
after  this  time,  about  seven  in  the  moming, 
la  a  direction  a  Uttle  to  the  north  of  the  south- 
east point  of  flie  compass,  at  low  idtitnde. 

2.  Vemu. 

Venus  will  this  year  exhibit  a  more  frequent 
and  brilliant  appearance  to  conunon  observen 
than  in  1840.  It  will  be  an  evening  star,  first 
in  the  south-western,  next  in  the  vrestem,  and 
afterwards  in  the  north-western  quarter  of  the 
heavens,  during  the  months  of  January,  Feb- 
ruaiy ,  March,  April,  and  the  beginning  of  May. 
During  the  greater  part  of  January,  it  vnll 
appear  nearly  in  a  south-vresterly  diiectbn, 
and  W.  8.  W.  Throughout  Febiuaxy,  it  will 
appear  nearly  west,  and  west  by  north. 
Throughout  March,  April,  and  the  beginning 
of  May,  it  will  be  seen  in  a  north-westerly  di- 
rection, will  be  visible  in  a  pretty  high  eleva- 
tion above  the  western  horizon,  and  will  con- 


tinue for  the  most  part  nearly  three  howi 
above  the  horizon  aAer  sunset    Its  greatest 
brilliancy  is  about  the  8th  of  April,  when  it 
ai^ars  in  a  crescent  form.    Whei^  viewed 
by  the  telescope  in  January,  it  will  present  a 
gibbous  phase,  like  the  moon  four  or  five  days 
before  or  after  the  fuIL    In  February  and 
March,  it  will  be  in  the  form  of  a  half^moont 
in  April  and  the  begiiming  of  May,  it  will 
assume  the  figure  of  a  crescent;  this  crescent 
will  appear  more  and  more  slender,  but  more 
expansive,  till  vrithin  a  few  days  of  its  inferior 
conjunction  vrith  the  sun,  which  takes  place 
on  the  1 5th  of  May,  about  one  in  the  morn- 
ing.   After  this  period,  this  planet  will  be 
seen  by  the  naked  eye  only  in  the  moming 
before  suiuise,  in  an  easterly  and  north-east- 
erly direction,  till  the  end  of  the  year ;  but 
with  an  equatorial  telescope  it  may  be  dis- 
tinctly seen  every  dear  day,  even  at  noon, 
during  its  whole  course  from  one  conjunction 
to  another,  with  the  exception  of  only  two  or 
three  weeks  in  the  course  of  nineteen  months. 
Its  greatest  brilliancy,  after  passing  its  inferior  . 
conjunction,  is  about  the  twentieth  of  June ; 
previous  to  which  it  will  appear  as  a  crescent, 
and  will  afterwards  gradually  assume  a  hatfi 
moon  and  a  gibbous  phase. 

Venus,  in  its  course  throughout  (his  year, 
vrill  pass  very  near  some  of  the  other  planeta 
and  some  of  the  fixed  stars.  The  following 
table  exhibits  the  times  and  circumstances  of 
those  conjunctions  in  which  Venus  makes  the 
nearest  approach  to  some  of  these  bodies: 


Time  of  eoqj unction. 


I. 

Jan. 

12   .  .  . 

8. 

-. 

25   .  .  . 

8./ 

Feb. 

18   .  .  . 

4. 

Mareh 

22    .  .  . 

6. 

April 

7   .  .  . 

6. 

— 

23   .  .  . 

7. 

July 

12    .  .  . 

8. 

-« 

12    .  .  . 

9. 

-. 

13    .  .  . 

10. 

-^ 

24   .  .  . 

11. 

.. 

31    .  .  . 

12. 

August 

4   .  .  . 

18. 

— 

6   .  .  . 

14. 

•^ 

12   .  .  . 

15. 

»^ 

19   .  .  . 

16. 

Sept 

10   .  .  . 

17* 

— 

12   .  .  . 

18. 

^^ 

28    .  .  . 

19. 

Oct 

3   .  .  . 

20. 

— . 

10   .  .  . 

81. 

— . 

13   .  .  . 

82. 

... 

26   .  .  . 

•    • 


Star  In  conjunction.       Reli 
h«  n. 

11  11  A.M.  tf-Aquari  .  .  . 

1  25  A.M.  Uranus    .  .  . 

7  46  A.M.  f  Piscium.  .  • 

Oil  A.M.  f Arietis  .  .  • 

6  56  A.M.  ^Plciadum.  . 

6  31  P.M.  The  Moon    . 

7  43  A.M.  «'  Tauri  .  .  . 
3  52  P.M.  «*  Tauri  .  .  . 

1  4  A.M.  3=*  Tauri 
3  40  A.M.  w  Tauri  .  . 

11  15  A.M.  ifTauri    .  . 

9  25  A.M.  x^  Orionis   . 

126  P.M.  ;t^  Orionis  . 

3  53  A.M.  V  Geminoram 

7  12  P.M.  (Geminorum 

2  45  A.M.  6  Cancri  .  .  . 
7  50  A.M.  The  Moon  .  •  Ven 
0  13  A.M.  aLeonis  .  .  . 
7  35  A.M.  h  Leonis  .  •  . 
9  2  A.M.  X  Leonis  .  • 
9  56  P.M.  0  Leonis  .  . 
9  42  P.M.  i7Virginis  .  . 


Uve  pMition. 


0^'15'N. 
Ura.0    4N. 

0    3N. 

0    8N. 

0  51  8. 
Ven.  0  59  N. 

0  11  S. 


0 
0 
0 
0 
0 
0 
0 

6 

0 
0 
0 
0 
0 
0 
0 


20  S. 
6N. 

46  S. 
57  N. 

14  8. 
30  8. 
35  8. 

4  8. 
38  N. 

21  . 

5  a 

43  & 

15  N. 
29  N. 
14  & 


In  the  above  table,  the  first  column  states  vrith  Venus ;  the  second  column  contains  the 
fba  tine  of  conjunction  of  the  star  or  planet  same  star  or  planet ;  and  the  third,  the  dis^ 
a  10) 
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tenoe  and  poiition  of  the  star  or  planet  from  ber,  and  December.    On  thd  18th  of  April, 

VeniM.    N.  denotes  that  the  star  is  north  of  about  two  in  the  morning,  it  arriyes  at  the 

Venus ;  and  S.,  that  it  is  south.    A.M.  de-  point  of  it*  opposition  to  the  sun,  when  it  ie 

mytes  oefore  twelve  at  Qoon ;  and  p.h.,  after-  nearest  the  earth,  when  it  appears  with  a  fuU 

noon.    In  those  conjunctions  marked  Nos.  I,  enlightened  hemisphere,  and  when  it  aifoidi 

3,  3,  4,  8,  9,  12,  15,  17,  18,  20,  32,  the  star  the  best  opportunities  for  telescopic  obserrft- 

•nd  the  planet  will  be  seen  in  the  same  field  tion.    It  will  be  most  conspicuous  this  j^eai 

of  view  of  the  telescope;  and  although  the  in  the  evening,  during  Mfrn^,  April*  Maj^ 

observation  should  require  to  be  made  in  the  June,  July,  and  August,  and  will  he  distin- 

daytime,thestarmay  probably  be  distinguished  guished  from  surrounding  stars  by  its  ruddjf 

If  the  telescope  have  a  great   magnifying  appearance.    During  the  months  (tf  July» 

power.    The  conjunction  of  Venus  with  Ura^  August,  and  September,  it  will  be  seen  chie^ 

tma  OB  the  25th  of  January,  at  twenty-five  near  the  south-westen  portion  of  the  sky. 

minutes  past  one  in  the  morning,  will  afford  On  the  1 1th  of  Mardi  it  is  staiionaryg  thai 

an  opportunity  to  amateur  obserters  of  ob-  is,  appears  without  any  apparent  motion ;. 

serving  this  latter  planet,  which  is  invisible  to  after  which,  its  motion  is  retrograde,  m  con- 

the  naked  eye.    Although  both  these  bodies  trary  to  the  order  of  the  signs  of  the  Zodiac* 

will  be  set  to  the  inhabitants  of  Britain  before  and  so  continues  till  the  !29th  of  May,  when 

the  conjunction  take  place,  yet  they  will  be  it  is  agam  stationary ;  after  which  its  motion 

both  seen  in  the  same  field  of  the  telescope  is  direct  or  according  to  the  order  of  the  signs., 
between  six  and  eight  o'clock  on  the  preced-       The  planet  Mars  will  be  in  conjunetioni 

ing  evening,  and  they  will  not  be  far  distant  with  9  Virginia  on  the   1st  of  Januaiy,  at 

on  the  evening  immediately  succeeding  the  thirty-two  minutes  past  four  fm.,  when  the 

conjunction.     At  New  York,  Philadelphia,  star  will  be  17'  south  of  the  pkuiet    It  win 

Boston,  and  other  parts  of  the  United  States,  be  in  conjunction  with  «  Virginia  on  the  4th 

these  planets  will  be  seen  about  an  hour  or  of  April,  at  eight  o'clock  in  the  morning,  when 

an  hour  and  a  half  before  the  time  of  conjuno-  the  star  will  be  49^  north  of  Mars.    It  wilt  be 

tion,  Uranus  appearing  veiy  near  Venus,  and  in  conjunction  with  a'  libne  on  the  10th  of 

uppermost,  when  viewed  with  a  telescope  August,  at  nineteen  minutes  past  two  p.h., 

having  an  erect  eye-piece.  the  star  1°  58'  north.    On  the  16th  of  Sep- 

N.  B.  AU  the  above  and  the  preceding  and  »«°'*^'  '>^^-^  ST'^uP^i.^J!^  ^  ^ 

fcUowing  statemente  are  calcfiated  for  the  mormng,  the  rtaTff_Ophioclu  will  be  in  con- 

meridian  of  Greenwich,  and  are  expreawd,  J™"?""'  f'  ^  "Jf^.  <^  ^'y  1'  to  the 

not  in  aaironomicoL  but  in  civil  time.  south ;  so  that  the  two  bodies  will  seem  almos'. 

to  touch  each  other.    On  the  27th  of  Septen 

3.  Man,  \fQj^  about  six  o'clock  in  the  evening,  this 

During  this  year  this  planet  will  make  a  planet  will  be  in  conjunction  with  Jupitur, 

conspicuous  appearance,  and  be  seen  in  its  when  Mars  will  appear  2^  4f  to  the  south  of 

biigfatest   lustre ;  but  its  declination  being  Jupiter.    On  the  4tii  of  October,  at  thirty-fivo 

toiUh  throughout  the  year,  it  will  not  rise  to  minutes  past  ten  p.h.,  it  will  be  in  conjunc- 

so  high  an  altitude,  nor  remain  so  long  above  tion  with  9  Ophiuchi,  when  the  star  will  ap- 

the  horizon,  as  in  some  former  years.  During  pear  only  6'  south  of  the  planet.  On  Decom- 

the  months  of  January,  February,  and  March,  ber  18th,  it  will  be  in  conjunction  with  i  Ga- 
it will  be  seen  only  or  chiefly  in  the  morning, '  pricomi,  at  B^  47'  p.x.,  when  the  star  will 

in  a  south-easterly  direction.  In  the  beginning  be  only  eight  minutes  of  a  degree  south  of 

of  January,  it  will  appear  nearly  in  a  direction  Mars. 

east  by  south,  soon  after  the  time  of  its  risbig.  a  ir  *  r,  ^  j  n  ti 
On  February  the  first,  it  comes  to  the  meridian  *•  *^«»'  •^"<''  ^«^'  ««»  ^^*^' 
about  five  in  the  morning,  at  an  altitude  of  These  planets  will  all  be  in  opposition  to  the 
about  29^ ;  and  on  March  the  first,  at  thirty-  sun  this  year.  Vesta  will  be  in  opposition  on 
seven  minutes  past  three  in  the  morning,  at  the  22d  of  October,  at  twenty-one  minutea 
an  altitude  of  27^.  About  the  middle  of  past  three  in  the  morning.  It  will  transit  the 
March,  it  will  rise  about  half-past  nine  in  the  meridian  about  midnight,  at  an  altitude  of  38^ 
evening,  and  may  be  seen  about  an  hour  or  20^.  Right  ascension,  2*^  Uf  27'' ;  north  de- 
two  afterwards  near  the  south-west  quarter  of  clination,  20^  23^'  On  the  20th  of  April,  aft 
the  heavens.  From  this  period,  it  will  be  P  25^  r  jc.,  it  is  in  conjunction  with  the 
isen  in  the  evening,  till  the  end  of  the  year;  star^  Pisdum,  the  star  1®  34'  north  of  the 
hot  as  its  distance  from  the  earth  will  rapidly  phmet  On  the  22d  of  April,  at  10>>  56'  A.M., 
incvease  after  the  months  of  August  and  Sep-  it  is  ih  conjunction  with  r  Piscium,  the  star 
toffiber,  and  as  it  is  then  in  a  high  degree  of  1^  11'  South  of  Vesta.  On  the  24th  of  Au- 
■oiith  declination,  it  will  not  be  much  noticed  gust,  at  1^  44'  a.ic,  the  star  r  Ceti  will  be  in 
by  et  naraon  observers  during  October,  Novem-  conjunction,  the  star,  1 4'  north  of  V  esta ;  boUl 
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thew  bodiM  mil  tbenfore  be  wen  in  Ibe  Mune  the  hociioa  eompenitiTehr  ibert.    Ito  ehitiide^ 

field  of  a  telescope.  when  peeang  the  meridiiin  ■boat  the  begin 

Jxkno  wUl  be  in  oppoeitkm  on  Ihe  19th  of  ning  of  DeMober,  ie  only  14°  40^.  Ito  op 
March  at  2^  ifi'  p.x.,  and  will  come  to  the  pontion  to  the  ■an.happene  on  the  6th  of 
meridian  about  midnight,  at  an  altitude  of  June,  at  V!^  \^  pjt.  It  will  appear  cfaiedy 
41°  3^.  Right  aacenaion,  11^  59^  6^' ;  north  in  a  aontherij  and  aouth-weaterij  direction  m 
declination,  3°  ^  W.  Juno  will  be  in  con-  the  ereninge  of  July,  Augnat  and  fiepCembOT. 
junction  with  tj  Viiginia  on  the  4th  of  March,  The  beat  time  fair  teleeoopic  obeervationa  on 
at  3"  24'  rM^  the  atar  28'  south  of  Juno,  thia  planet  in  the  evening  will  be  from  April 
On  the  25th  of  April,  at  noon,  it  will  be  in  till  the  end  of  August 
conjunction  with  p  Virginis,  when  the  star  On  the  20th  of  April,  at  a  qnarter  peit 
will  be  only  7'  north  of  the  planet.  This  con-  three  in  the  morning,  all  the  satellites  of  Jo- 
junction  mil  afford  a  faTourable  opportunity  piter  will  appear  on  the  weat  aide  of  Ibe 
for  detecting  Juno.  On  the  24th  of  May,  at  planet,  when  viewed  with  a  teleaeope  having 
7b  12'  A.M.,  it  will  again  be  in  conjunction  an  erect  eye-piece,  and  m  the  order  ofthdr 
with  V  Virginia,  when  the  star  will  be  36'  dutanee$  from  JupUer.  The  same  pheno- 
aouth  of  the  planet  On  the  22d  of  June,  at  menon  will  happen  on  the  8th  of  June,  it 
8^  36'  A.M.,  it  will  be  in  conjunction  with  h  thirty  minutes  past  eleven  in  the  evening. 
Virginis,  the  star  46'  north  of  the  planet  On  the  5th  and  18th  of  July,  (on  the  eos^  of 

Pailas  is  in  opposition  to  the  sun  on  the  Jupiter,)  at  foity-five  minutes  past  nine  in 

4th  of  September,  at  5^  34'  tm^  when  it  the  evening;  on  the  27th  of  September,  aft 

win  come  to  the  meridian  at  an  altitude  of  7^  30'  p.]|.;  and  on  the  17th  of  November* 

4(fi  41 1'.    Right  ascension,  220  37';  north  atSOpji. 
decimation,  2®  41'  20".    Pallas  wiU.be  in  -   Sahim, 

eonjunction  with  the  star  17  Aqnaiii  on  the  oatum. 

20th  of  September,  abont  one  in  the  morning,       This  planet  will  be  aeen  only  in  the  mom* 

when  the  star  will  be  22'  south  of  PaUas.  ing  from  the  beginning  of  Januaxy  till  Ibe 

Cerea  is  in  opposition  on  October  13th,  at  beginnmg  of  May.    On  the  1st  of  Febriiaiyy 

twenty4wo  minutes    past  eleven  A.V.,  and  it  will  rise  at  6^  8'  1  Jr.,  in  a  direction  nearly 

comes  to  the  meridian  at  that  time  at  an  ele-  south-east,  and  will  come  to  the  meridian  aft 

vation  above  the  southern  horizon  of  32^  45}'.  9^  8'  a.k.,  at  an  altitude   of  15®  35' ;  on  the 

Right  ascension,  l^  35'  20" ;  north  declinap  1st  of  March,  it  rises  at  twenty-eight  minutes 

^n,  5''  14'  30^'.  past  three  in  the  morning;  on  the  1st  of 

A    I4  ^4^  April,  at  thirty-one  minutes  past  one ;  and 

o.  jupuer.  on  the  1st  of  May,  at  thirty-two  minutes  past 

This  planet  passed  its  conjunction  with  the  eleven  m  the  evening.    From  January  till 

■nn  on  the  21st  of  November,  1840,  and  will  May  the  planet  will  be  seen  chiefiy  in  a 

appear  as  a  morning  star  during  Che  months  mnUh-tatierlff  direction  in  the  morning,  at  a 

of  January,  Februaiy,  March,  and  ApriL    On  small  elevation  above  the  horizon.     From 

the  1st  of  January,  it  will  rise  near  Uie  south,  July  till  October  it  will  be  seen  in  the  even* 

at  thirty-four  minutea  past  Ave  in  the  mom-  ing,  chiefly  in  a  southerly  and  south-by-weat 

ing,  and  will  pass  the    meridian  at  forty  direction.    It  is  in  opposition  to  the  sun  00 

minutes  past  nine,  at  an  altitude  of  nearly  the  21st  of  June,  when  it  rises  about  eight 

17^.    On  the  1  st  of  February,  it  will  rise  in  in  the  eveningi  and  passes  the  meridian  about 

the  same  quarter,  at  fiity-six  minutes  past  midnight    It  will  be  in  conjunction  with  tha 

three,  and  come  to  the  meridian  about  eight  sun  on  the  27th  of  December.    Its  right  aik 

On  the  1st  of  March,  it  will  rise  at  twenty-  cension  on  the  1st  of  Januaxy  is  17*>  43',  and 

two  minutes  past  two  in  the  morning,  and  its  south  decimation,  22®  21'.    On  the  31at 

pass  the  meridian  at  twenty-eight  minutes  of  December,  its  right  ascension  is  18^  20', 

past  six.    On  the  Ist  of  April,  it  rises  at  and  aouth  declination,  22®  40'.    On  account 

twenty-eight  minutes  past  twelve,  midnight;  of  its  great  southern  declination  and  its  vi* 

and  on  the  Ist  of  May,  at  thirty-two  minutes  dnity  to  the  sun,  it  will  not  be  much  noticed 

past  ten  in  the  evening ;  after  which  it  will  during  the  latter  part  of  October  and  the 

continue  to  be  seen  in  the  evening  till  about  months  of  November  and  December, 
the  middle  of  November.    It  will  be  in  con-       During  this  year  the  ring  of  Saturn  wiD  be 

junction  with  the  sun  on  the  morning  of  the  in  a  very  favourable  position  for  teleeoopic 

23d  of  December,  after  which,  it  will  be  a  obeervation,  the  elliptical  figure  of  the  rin^ 

morning  star.    The  declination  of  Jupiter  on  appearing  ne^iy  tt  its  utmost  width,  so  that 

January  1st  is  21^  3j'  Mouth,  and  on  the  1st  it  vrill  W<Mr  veiy  nearly  to  encompaas  the 

ef  December,  23^  13}'  south.    On  account,  planet    The  best  periods  for  telescopic  eb> 

therefore,  of  its  great  southern  declination,  its  servations  in  the  evening  will  be  from  tht 

ailitude  will  be  low,  and  its  duration  above  month  of  May,  till  the  end  of  Septembec. 
(712) 
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7.   Vranui*  America,  except  a  partial  edipee  of  die  mooiit 

_  ni  L   •  '^     A   ^1.  August  18th,  at  7"  39^  a.m^  Greenwidi  time. 

*•   6ti.  of  September,  tf  10*  ir  ^J-  w«>«»   New  YdTBcton,  u>d  mort  part,  of  ifeS 

**trT*^Jf'?Sf°5^°"^*'^1  America,  but  not  in  Britain.    OnMarehltb, 

m  alut»fo  of  840  IC    RjgiU  Moenwm  «  there  wUl  be  an  <mnt(£ir  eclipw  of  the  mC 

J"  Pjnod;  83"  My;  "uth  decimation,  8»  ^  ^^^^  of  which  wiU  ha^n  at  7^^ 

46^.    It  !•  m  eonjim^  wrth  Venn,  on  the  ^^.^    ^  ^  ^uguM  STthXre  win  be  a 

Mth  of  January,  at  twentr-fi*.  mmute.  peat  j^'edipee  of  the  «m ;  middle  of  the  ecfipa. 

one  intfie  morning,  uiduidiftantfi<»BVen»  j^tTt^;^.    The*  two  inteierting  ecliJiM 

enty  fcor  iiimutea  of  a  degree.    It  i«  m  con-  ^  ^,  ^t,,,  ,j^   j^  ^  eartem  parte*? 

junction  with  Ve*a  on  the  Mh  ^  April,  at  ^  ^^^  j^, ,,,,  ^^           ^^  j^r;^  ^ 

am,  m  tf«  ewmng,  bemg  8«  64'  to  the  Bart  InSe%  the  Indian  0^,Aurtr<Jta^  Ac 

north  of  Verta.    On  ttie  Irt  of  September,  rt  ^^  ,^  f,^  ^  q^  jjope,  there  wiU  be  a 

pMie.  the  merjdnn  at  fifty.oneininute.part  ^„^  ^      ^  ^^  «ion  Augurt37th; 

twdye,  midnit^;  on  tiie  Irt  of  Octobw,  at  ^^  ^^^^  ^^^  ^  ^^  i„,j^,5  ^^  j^ 

drtr-nine  mmnte.  part  ten  m  the  aTanuig;  n  •t.u.  ...j  A^i^i.* 

OD  Oe  Irt  of  Norembel*  at  ibrty^hiee  minuted  ^"''^  "*  "*-''"'™*- 

part  eight :  on  the  Irt  of  D««i^r,  at  forty.  .ciimm  w  1841. 
BNir  minutea  paat  nz ;  and  on  the  1st  of  J»- 

noaiy,  1843,  at  fortf-four  minutes  past  four  This  year  there  will  be  six  eclipses,  finir 

in  the  afternoon.    The  most  eligible  periods  of  the  aun  and  two  of  the  moon,  at  the  fol> 

far  detecting  this  planet  by  means  of  the  tele-  lowing  times : — Of  the  sun,  Januaiy  22d,  at 

soqpe  are  the  months  of  August,  September,  6^  W4  a  partial  eclipse,  visible  only  in  a 

October,  and  November.  small  portion  of  the  southern  ocean ;  of  the 

inooft,  Februaiy  6th,  at  2"  6'  a.m.,  visible  ia 

N3.  The  preceding  descriptions  of  pla-  Gnat  Britain ;  of  the  Mm,  a  partial  eclipse, 

netaiy  phenomena  are  chiefly  intended  to  in-  Februaiy  31st,  at  ll^^  4f  am^  visible  chiefly 

Ibnn  common  observers  as  to  the  seasons  <^  in  the  North  Atlantic  Ocean,  Iceland,  and 

the  year  when  the  diflerent  planets  may  be  East  Greenland ;  of  the  sun,  a  partial  eclipse, 

seen,  and  the  quartere  of  the  heavens  to  July  18,  at  2^  34'  p.m.,  visible  in  Baffin's 

whidi  they  are  to  direct  their  attention  in  Bay,  Iceland,  Norway,  Sweden,  Russia  in 

order  to  distinguuh  them.    It  may  be  proper  Europe,  Pruiisia,  Germany,  Scotland,  dec, 

to  observe,  that  the  planets  in  general  cannot  but  invisible  at  Greenwich;  of  the  moony  a 

be  distingoidied  by  the  naked  eye  for  about  total  eclipse,  August  3d,  at  10i>  1'  ▲.x. ;  of 

•  month  before  and  after  their  conjunctions  the  scm,  a  partial  eclipse,  August  16th,  at  9* 

with  the  sun,  except  Venusy  whidi  may  fre-  19^  pjt.,  visible  chiefly  in  the  South  Pacific 

^pwntly  be  seen  within  a  week  before  and  Ocean.    The  times  here  specified  denote  the 

after  its  inferior  conjunction ;  but  this  planet  tniddU  of  the  eclipse, 

will  sometimos  be  invisible  to  the  naked  eye  All  the  above  eclipses    are    invirible  at 

for  a  month  or  two  before  and  after  its  tupe*  Greenwich,  and  in  most  parts  of  Britain,  ex» 

riar  conjunction  with  the  sun.  cept  the  total  eclipse  of  the  moon  on  Febm- 

For  a  particular  description  of  the  motions,  ary  6th  and  6th,  of  which  the  following  is  a 

distances,  magnitudes,  and  other  phenomena  more  particular  detail  in  mean  time  at  Grsenp 

in  relation  to  tiie  primary  planets  and  their  wich: 
wtellites,  the  reader  is  respectfully  referred  to 

the  volume  entitled  <<  Oelxstial  Scxitxkt  ;  -,.    ,  ^^^^^    -^x,  ««„„r«K«  «f  **    "*' 

or  the  Wondere  of  the  Planetaiy  System  Dis-  ^"?*  !^S^*  T?  ^pTr        ,1  o. 

pUyed,"  where  aU  tiie  most  i^ter^ting  foots  p-J^ T?"  V^  T'^lfi    .  U  34    poi 

^ected  with  tiie  solar  system,  and  tiie  Firrt  contact  with  dark  diadow, 

-seneiy  it  displays,  are  particularly  detailed.  ^.^  '^;^  'u^;jn  hi  dark 

shadow,  Feb.  6 1  17   ajk. 

—  Middle  of  the  eclipse,  Feb,  6.  .    2    6J  am» 

Last  total  immersion  in  dark  sha- 

JBCLIP8E8  AND  OCCULTATIONS.         dow,  Feb,  6 3  66} 

Last  contact  with  dark  shadow, 

scupsxs  XH  1840.^  Feb.  6 8  6Sf 

Last   contact   with   penumbra. 

There  will  be  four  eclipses  this  year,  two       Feb  6. 4  49 

ef  the  sun  and  two  of  the  moon ;  but  none  of  Digite  eclipsed,  20J. 

diem  will  be  visible  within  the  limite  of  the  . 

isle%  nor  in  the  United  States  of       A  large  so/b*  eclpse  will  be  viable  m 
•0  8e2  C7JJI 
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July  8,  1842 ;  and  ao  edipM  of  the  kdi  will  been  explained  pp.  14 — 17 ;  end  Plats  m^ 

be  Tisble  in  Britain  till  that  time.     That  which  lepreeenta  the  noTlh  ctrcampolar  ilare 

eclipee  will  be  total  in  the  iouthem  parts  of  has  been  explained  pp.  17 — 31. 
France,  and  large  even  in  and  near  London.       P^atk  IV.  repreiientB  soine  of  the  larget 

At  Greenwich,  it  will  begin  at  4^  53^'  ▲.x^  alan  and  principal  oonatellations  aitnmd  tb» 

and  end  at  6>>  43^.    Digits  eclipsed,  Q^*  42i^  South  PoU,  to  the  distance  of  45o  ftom  thai 

Of  coarse  this  eclipse  will  not  be  Tisible  in  polo.    It  also  shows  a  portion  of  the  Milky 

the  United  States,  nor  throo^hout  any  part  Way  which  traverses  that  re^on  of  the  hea 

of  America,  as  the  son  will  not  at  that  time  vens,  and  which  is  said  to  appear  there  with 

be  risen  to  those  places.  peculiar  brilliancy.      One  of  the  principa] 

constellations  which  is  freqnently  noticed,  and 

00017I.TATIOK8  OF  TSVU8    BT  TBI  XOOV  IIT    ^v  u  i*  j      .  «.  »    -^  .  ^  . 

f,wvM.M.M.M.*^a«  ^MM  ^^^^  ■»  *"■  "'^^  **•  which  appears  pecohariy  striking  to  sea-iimng 

people  and  oth«s,  is  called   Crux,  or  ^ 

On  the  26th  of  March,  1841,  the  planet  Cron,  from  the  reeemblance  it  bears  to  that 
Tenus  will  suffer  an  occoltation  hj  the  moon,  figure.  It  consists  of  five  stars,  one  of  tiie 
It  will  begin  to  be  immersed  bdund  the  moon  fint  magnitude,  two  of  the  second,  one  of  the 
at  fortf  minutes  past  two  o'clock  in  the  after-  third,  and  one  of  the  fimrth  magnitude.  Four 
noma,  of  Greenwich  mean  time,  and  will  of  these  are  in  the  position  of  &e  croes;  the 
emerge  from  behind  the  oj^rasite  limb  of  the  northermost  and  southermost  of  which  are 
moon  at  twenty-three  minutes  past  3  p.iic.  always  in  a  line  with  .the  aoqih  pole,  and 
Another  oocaltation  of  Venus  will  happen  on  therefore  serve  lor  a  direction  in  south  latitado 
tile  12th  of  September,  1841 ;  immersion,  to  discover  that  poloy  as^e  Two  Pointefs  in 
thirty  minutes  past  six  in  the  mohdng;  the  Great  Bear  serve  fo  direct  the  eye  to  the 
emersion,  foity-two  minutes  past  7  a.k.  Li  North  PoUuHrtar.  "nnrecis  no  large  or  pn^ 
die  ocoiltation  of  March  26,  Venus  will  be  minent  star  at  or  near  the  South  Pole.  This 
nearly  in  the  form  of  a  hal^moon,  and  the  constellation  is  represented  near  the  tine,  or 
moon  in  the  form  of  a  crescent  Venus  wiU  meridian,  which  points  at  XIL,  opposite  to 
be  immerged  at  the  dark  (or  eastern)  limb  the  month  of  May.  All  its  stan,  except  the 
of  the  moon,  and  will  emerge  from  the  en-  lowermost,  appear  within-  the  liiouts  of  the 
l^tened  crescent  They  will  be  thenneariy  Mill^  Way.  The  stars  immediately  below 
on  the  meridian,  at  an  altitude  of  about  6(^,  the  Gross  belong  to  tiie  CentcMr,'  those  en 
and  neariy  three  hours  of  right  asoenaien  east  .the  left,  opposite  April,  belong  to  Hoktr 
of  the  sun.  A  short  time  after  sunset,  Venus  CaroH,  at  Kmg  Charles's  Oak,  which  con- 
will  be  seen  a  little  west  from  the  lunar  cree-  tains  a  stv  of  the  fixst  magnitude.  Further 
cent,  but  very  near  it,  shinmg  with  consider-  to  the  left,  opposite  JUarch,  is  Argo  NtwU  or 
able  splendour.  Although  this  oocnltatiai  tiie  Ship,  Still  ftnrther  to  the  left^  oppoate 
will  happen  while  the  sun  is  above  the  hori-  February,  is  Fixes  Volane,  the  Fljring  Fiah, 
Mn,  yet  both  the  moon  and  Venus  will  be  iHiich  contains  a  star  oCthe  first  magnitude, 
easily  perceived  with  a  eommon  telescope  of  named  Canopue.  This  ster  is  marked  near 
very  moderate  magnifying  power.  In  the  the  teft  side  of  the  map,  ooposite  the  middle 
oceultation  which  takes  place  on  the  morning  of  February.  To  the  right  from  the  Oroaa 
of  September  12,  Venus  will,  as  in  the  fbrmer  are  the  two  fore  legs  of  the  Centanr,  distin- 
oase,  be  nearly  in  the  shape  of  a  half-moon,  guisfaed  by  two  stars  of  the  first  magnitude, 
and  tiie  moon  a  slender  crescent,  being  only  named  il^ena  and  Btiitfu&i,Agena  being  tiie 
2^  days  from  the  period  of  conjunction  or  onenexttotheCroas.  They  are  in  the  Milky 
new  moon.  In  this  case  Venus  will  be  im-  Way,and  appear  opposite  the  month  of  Jbne. 
merged  at  the  enlightened  limb  of  the  moon.  Next  to  the  Cross  and  the  Centaur,  on  the 
and  emerge  from  the  dark  limb.  Both  bodies  right,  are  Cirdnut,  or  the  Compasses ;  the 
will  be  then  in  an  easterly  or  north-easterly  Southern  7Hang-/e,  which  contains  Area  stars 
direction,  and  the  immersion  will  take  place  of  the  second  magnitude  in  the  form  of  a  tri^ 
a  little  after  sunrise;  about  half  an  hour  be-  angle ;  and  Am,  or  the  Altar,  whidi  ties  ad- 
fine  which,  Venus  will  be  seen  a  very  little  jaoent  to  the  right  hand  side  of  the  map, 
Co  the  east  of  the  moon.  oppoate  the  space  between  July  and  Augutim 

Directing  our  attention  to  the  upper  part 

—  of  th^  map,  on  the  left,  there  is  the  constella- 

tion  Equukus  Pictoria,  or  the   Painter's 

EXPLANATIONS  OF  SOME  OF  THE  Easel,  which  consists  of  a  number  of  small 

ENGRAVINGS  OF  THE  STARS.  stan.    Next  to  this,  and  a  litUe  above  it,  is 

Dorado,  or  the  Sword  Fish,  which  contains 

pLATXs  L  and  11.,  which'  represent  por-  two  or  three  stars  of  the  second  and  third 

thms  of  the  heavens  as  seen  about  the  middle  magnitudes.      To  the  right  of   Dorado  is 

of  January  and  the  1st  of  September,  have  Hydrua,  or  the  Water  Snake ;  above  which 
(714) 
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b  Aeitmar,  ■  ttta  of  Iha  firat  mignitada  m  tiini  no  reautkaUe  Am.    Widda  alaTMi 

Bridaruu,whidi  tppetaoppamtetiMlttat  degiou  of  the  Soulh  Pole,  njaeaeDted  t^  Iho 

Deetmber.    Neit  lo  Adienutf,  on  ibe  nglit  centnl  point  <rf  tho  m^i,  are  two  of  IhoM 

ii  Tbuema,  ot  the  Aiuerioii  Goow ;  them  whitiili  m  DSbaloiu  ipana  aDed   the  Jfif 

whkh,  oppoiite  JVbonnicr,  i*  the  Phitnuct  gellame   Chudt,  whidi  uv  fbond  bj  the 

to  the  n^  of  nhich  ■■  the  Croat,  which  telncoiie  to  ammt  of  mull  rtn*  end  nebtt* 

oonbuiu  two  >tan  of  (ho  ncond  ntagnitada ;  low  tppeanncei.      The  other   MigeUeaJc 

below  which  ii  Paso,  ot  the  Peacock  which  elaciil>  which  i>  the  lugeal,  ie  tt  ■  caDiidei> 

cODluiu  several  itan  of  the  eeeood  end  third  able  dietence  from  the  South  Pole.    In  qieci 

nuignitudei;  below  Ptvo,  oppodte  to  Augiat,  fying  the  nemei  of  loms  of  the  abOTB  Mmled 

■■  Tilaaipium,  or  the  Teleecope,  which  con-  con»te]l»tioni,  the  uuongyuify  of  the  inimeU 

PLATE  IV. 

TBE  SOUTH  dSCUHFOLAB  STABS. 


■kd  ftgnrei  bj  which  tbeee  gronpe  of  itan  Ike;  an  more  mhW  dirimgtd^wd  in  the 

ere  lepreieiited  will  tt  once  be  ■pparent  to  other  nape.     (See  the  deeonition  given  ol 

dM  nader.  the  Hill^  W17,  p.  TI.) 

PiiTiV.containaBcandeDeedrepieeente-  Fig.  80  (p.  16B)  lepieaents  the  comet  of 

lion  of  Mnoe  of  the  prindpat  conetelUttoiu  in  t6SI,  ae  wen  by  Hereliiu;  the  atmoqibete, 

the  northern  uid  eoulhcru  beouapherei  oa  or  ttebuloaity.  Bunoitnding  the  nuclene,  when 

Menafor'i  Projeelion,  chiefly  for  the  purpcee  viewed  at  dinerent  times,  rvried  ia  ila  extent, 

of  exhibiting  tax  coDaai  or  tsi  Milki  aa  likewise  the  tail  in  itii  length  and  breadth. 

W*T,  and  the  reUtiTB  poutioni  of  the  eon-  ^.  81   (p.  158)    [epre«nlii  a  elan  of 

MeDationa.    ISome  of  the  Uiger  ettn  maj  be  comcle  which  have  theu  taila  aooMirtiBt  bent, 

here   tnced    a*  a  Ljib,  Cefeila,  ice,  but  which  wotaa  euppoae  to  be  owing  to  the  1^ 
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will  in  II  of  Oa  •OotmI  fluid  throng  wUdi  and  yet  tdeKopM,  «i  lb«  period  yAm  h« 

llwy  nKFTs.  HtcJ,  had  not  uriird  at  the  point  ef  parfM* 

I^.  SS  lepreaenta  a  teleaoopie  Tiew  of  ths  lioii  Ihey  hava  now  aHained.    The  pmcipal 

^leiadet.t  group  of  (tan  in  the  ciHuteUatiaa  ilu  in  the  Pleudea  ii  Aleiane,  of  Qu  thud 

Tannu.    Aboat  Ibrt^  atan  are  hen  repte-  magnitads,  whidi  ii  hen  repnaenled  near 

MUted,  bat  with  ponettiil  takacopet  many  the  centre  of  the  elnater.    The  namei  of  th* 

■Nn  maj  be  diaeoiend.     SJteila  affinna  othen  lisble  to  the  naked  eje  an  Merop^ 

OM  he  eoyntad  300  itan  within  thia  cluater,  Haia,  Uectn,  Tajsia,  Stanipe,  and  Celine 


Theprauipal  Stan  am^Kuing  tin  Pkladtt, 

Metope  ii  the  <kib  which  aonw  ■ii|q>aea  to  aiith,  aevenlh,  eighth,  and  nindi  magiJtadea. 

have  been  loat     In  ftbulooa  hiitory,  tfaeae  Ths  linea  Ihnn  light  to  left  are  poitiani  of 

itata  wera  the  wren  dsughten  of  Atlaa  and  drdea  of  ileclinatiaD,  which  ran  panllel  with 

the  nymph  PIhom,  who  wera  turned  into  the  eqniDDctial,  aa  the  parallel!  of  latitude  <Ht 

ataiawith  theiruten  the  HTadea,ini  account  the  terrestrial  globe  do  with  nepect  to  the 

of  IhMT  mutual  afleetion  and  amiable  vtituea.  equator ;   and  on  these  the  dteiinaturt,  or 

The  other  fire  atara,  beaidea  Alcione,  are  dtatonoe  of  the  body  tram  the  eqaiooctial,  it 

of  the  fifth  magnitads,  ai  repreaented  in  the  mailed.    The  other  liuea,from  toptobottom, 

plate ;  and  the  reat  ue  telescopic  ataii  of  the  are  poctiona  of  cirdea  of  right  ainnrinn  cor- 
1116J 


■MMofingw 


On  tb«w  *n  8Mik«d  the  rig^ii 

M  of  Ills  bencnly  bodiat  <a  thdi  dkUnea,  dw  •qninoetuL 

ndonad  on  the  ctjnlooctial  ftum  tb*  int  Fig.  U  raprawnti  llw  tail  of  the  •^^^ 

point  of  Aiiei.   Ono  of  tbMcBiiM,  M  the  b^  eomat  of  17U,  which  wu  dmded  bin  n 

■od  bottom, u  DMikMl  b4°,  ihowtng that Iha  taodwi,  w  deoeribed  p.  IBI.     Beeal«  dM 

Mu>  in  thai  line  ara  M'  caat  from  tha  firal  daaeiiption  giran  of  thia  oomst,  pp.  IH,  ISL 
point  <d  Alia ;  and  the  numbei  SS,  maAed 

ric.8«. 
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PREFACE. 


Tat  following  work  was  announced  seTeral  yean  ago  in  the  preface  to  llie  vot- 
V!&6  on  **The  Sidereal  HeaTens,''  since  which  time  nnmerous  inquiries  hare  been 
made  after  it  by  correspondents  in  England,  the  West  Indies,  and  America.  It  was 
nearly  ready  for  publication  three  years  ago,  but  circumstances  oyer  which  the 
author  had  no  control  prerented  its  appearance  at  that  period.  This  delay,  how- 
erer,  has  enabled  him  to  introduce  descriptions  of  certain  instruments  and  iuTenn 
tions  which  were  partly  unknown  at  the  time  to  which  he  refers. 

The  term  **  Practical  Astronomer"  has  been  fixed  upon  as  the  shortest  that  could 
be  selected,  although  the  volume  does  not  comprise  a  variety  of  topics  and  discus- 
sions generally  comprehended  in  this  department  of  astronomy.  The  work  is  in- 
tended for  the  information  of  general  readers,  especially  for  those  who  have  acquired 
a  relish  for  astronomical  pursuits,  and  who  wish  to  become  acquainted  with  the  in- 
struments by  which  celestial  observations  are  made,  and  to  apply  their  mechanical 
skill  to  the  construction  of  some  of  those  which  they  may  wish  to  possess.  With 
this  view,  the  author  has  entered  into  a  variety  of  minute  details,  in  reference  to 
the  construction  and  practical  application  of  all  kinds  of  telescopes^  &c.,  which  are 
not  to  be  found  in  general  treatises  on  Optics  and  Astronomy. 

As  Light  is  the  foundation  of  astronomical  science,  and  of  all  the  instruments 
used  for  celestial  observation,  a  brief  description  is  given  of  the  general  properties 
of  light— -of  the  laws  by  which  it  is  refracted  and  reflected  when  passing  throng^ 
different  mediums,  and  of  the  effects  it  produces  in  the  system  of  nature-^n  order  to 
prepare  the  way  for  a  clear  understanding  of  the  principles  on  which  optical  instm* 
ments  are  constructed,  and  the  effects  they  produce. 

As  this,  as  well  as  every  other  physical  subject,  forms  a  put  of  the  arrangements 
of  the  Creator  throughout  the  material  system,  the  author  has  occasionally  taken  an 
opportunity  of  directing  the  attention  of  the  reader  to  the  Wisdom  and  Beneficence 
of  the  Great  First  Cause,  and  of  introducing  those  moral  reflectiona  which  naturally 
flow  from  the  subject. 

The  present  is  the  ninth  volume  which  the  author  has  presented  to  the  puolic, 
and  he  indulges  the  hope  that  it  will  meet  with  the  same  favourable  reception 
which  his  former  publications  have  uniformly  experienced.  It  was  originally  in- 
tended to  conclude  the  volume  with  a  few  remarks  on  the  uiility  of  astronomical 
studies,  and  their  mora/ and  religimu  tendency,  but  this  has  been  prevented,  for  the 
present,  in  consequence  of  the  work  having  swelled  to  a  greater  size  than  was  an- 
ticipated.  Should  he  again  appear  before  the  public  as  ^n  author,  the  subject  di 
discussion  and  illustration  will  have  a  more  direct  bearing  than  the  present  on  tiM 
great  objects  of  religion  and  a  future  world. 

Bbouobtt  Fiaar,  near  Dunnii,  ) 

O  91  8P  (Til) 
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PART  L 


ON  LIGHT. 


INTRODUCTION. 

LiesT  ii  that  inTuible  ethereal  matter  unielt*    The  blind,  indeed,  do  not  directly 

wnichTeDderB  object!  peroepCible  bjr  theviiual  enjoy  the  advantages  of  tight,  hot  its  inflo- 

•igans.    It  i4>pearB  to  be  diatiibuted  through-  enoe  is  reflected  apon  them,  and  their  know 

out  the  immensity  of  the  uniTerse,  and  is  ledge  is  promoted  thioiigfa  the  medium  of 

essentially  requisite  to  the  enjoyment  of  every  those  who  enjoy  the  use  of  their  visual  organs, 

rank  of  perceptive  existence.    It  is  by  the  Were  all  the  inhabitants  of  the  world  deprived 

agen^  of  this  mysterious  substance  that  we  of  their  eyesight,  neither    knowledge  nor 

become  acquainted  with  Uie  beauties  and  happiness,  such  as  we  now  poaseoB,  could 

Bublimitiea  of  the  universe,  and  the  wondexiul  possibly  be  enjoyed. 

operations  of  the  Almighty  Creator.    With-  There  is  nothing  which  so  strikingly  dis- 

out  its  universal  influence,  an  impenetrable  plays  the  beneficial  and  enUvening  eilects  of 

veil  would  be  thrown  over  the  distant  scenes  light  as  the  dawn  of  a  mild  morning  after  a 

of  creation;  the  sun,  the  moon,  the  planets,  night  of  darkness  and  tempest    All  appears 

and  the  starry  orbs  would  be  shrouded  in  the  gloom  and  desolation  in  our  terrestrial  abode 

deepest  darkness,  and  Uie  variegated  sur&oe  till  a  &int  light  begins  to  whiten  the  eastern 

of  the  globe  on  which  we  dwell  would  be  horizon.    Every  succeeding  mrnn?"'       .«^s 

almost  unnoticed  and  unknown.     Creation  along  with  it  something  new  aiiu  enuvening. 

would  disappear,  a  mysterious  gloom  would  The  crescent  of  light  towards  the  east  now 

surround  the  mind  of  every  intelligence,  all  expands  its  dimensions,  and  rises  upward  to- 

around  would  appear  a  dismal  waste  and  an  wuds  the  cope  of  heaven ;  and  objects,  which 

undistinguished  chaos.    To  whatever  quarter  a  little  before  were  immened  in  the  deepest 

we  might  turn,  no  form  nor  comeliness  would  gloom,  begin  to  be  clearly  distinguished.    At 

be  seen,  and  scarcely  a  trace  of  the  perfections  length  the  sun  arisest  aiid  all  nature  is  ani« 

and  agency  of  an  All  Wise  and  Almigh^  mated  by  his  appearance ;  the  magnificent 

Berag  oouki   be  perceived  throughout  the  scene  of  creation,  which  a  little  before  was 

universal  gloom.    In  short,  without  the  influ*  involved  in  obscurity,  opens  gradually  to  view, 

ence  of  light,  no  world  could  be  inhabited,  no  and  every  object  around  excites  sentiments 

animated  being  could  subsist  in  the  manner  of  wonder,   delight,  and    adoration.      The 

it  now  does,  no  knowledge  could  be  acquired  radiance  which  emanates  fiom  this  luminary 

of  the  works  of  God,  and  happiness,  even  in  ^  ^hes^  onfbrtunate  faiaivktaals  who  have  been 

the  lowert  degree,  could  scarcely  be  enjoyed  eonfioed  la  th«  darken  dung eoaa  liave  declared, 

hj  any  organised  intelligence.  ihst  thoagh,  od  their  first  entrance,  no  object 

We  hm  never  vet  known  what  it  is  to  "»"*<'  ^  perceived,  perhape  for  a  day  or  two,  yet, 

we  nave  never  yei  Known  wnai  ii  »  to  ^  the  oouree  of  time,  as  the  pupUi  of  their  eyss 

live  m  a  world  depnved  of  this  dehghttul  expanded,  they  could  readily  perceive  mice,  rats, 

fisitant;  for  in  the  darkest  night  we  onjoy  a  and  other  anlmalt  that  Infeited  their  eella,  aad 

.k..»  ^r  :*.  iw>.«^A<.;.i  •<«>»<«»  ^^  .»»n  j«  tk*  llkewite  the  walla  of  their  apartments ;  whkk 

Aare  of  its  beneficial  agency,  and  even  m  the  „,^^,  j^^,^  .^.„  i„  ,„^h  .uuailon.,  ll«ht  is  pie. 

deepest  dungeon  its  mnuence  is  not  altogether   mbu  ud  produces  a  certalu  degree  of  Inflaeace. 
Ui)  M  (1S9) 
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dupltyi  before  us  aworid  itrewed  with  bleu-  to  all  the  other  prinibiples  and  anangemeBli 
bngjB,  and  embellished  with  the  most  beautiful  of  nature.    Hence  we  are  informed,  in  tha 
attire.    It  unveils  the  lofty  mountains  and  sacred  history,  that  light  was  the  first  pro- 
the  forests  with  which  they  are  crowned ;  the  duction  of  the  Ahnighty  Creator,  and  the  fiiil 
fixiitful  fields, with  the  crops  that  cover  them;  bom  of  created  beings;  for  .without  it  the 
the  meadows,  with  the  rivera  which  water  universe  would  have  presented  noduAg  but 
and  refresh  ihem ;  the  plains  adorned  with  an  immense  blank  to  all  sentient  exietenccap 
verdure ;  the  placid  lake,  and  the  expansive  Hence,  likewise,  the  Divine  Being  is  met** 
ocean.    It  removes  the  curtain  of  darkness  phorieally  represented  under  the  idea  of  IMtt 
from  the  abodes  of  men,  and  shows  us  tiie  as  being  the  source  of  knowledgi*  and  fi$lidtf 
cities,  towns,  and  villages,  the  lofty  domes,  to  all  subordinate  intelligences:  «  God  is  ligltt» 
the  glittering  spires,  sjid   the   palaces  and  and  in  Him  is  no  darkness  at  all ;"  and  he  ia 
temples  with  which  ^e  landscape  is  adorned,  exhibited  as  **  dwelling  in  light  unapproadi* 
The  flowera  expand  their  buds  and  put  forth  able  and  full  of  glory,  whom  no  man  hath 
their  colours,  the  birds  awake  to  melody,  man  seen  or  can  see."*    In  allusion  to  these  dr- 
goes  forth  to  his  labour,  the  sounds  of  human  cumstances,  Milton,  in  his  Paradise  Lost,  in- 
voices are  heard,  and  all  appears  life  and  traduces  the  following  beautiful  apostrophe : 
activity,  as  if  a  new  world  had  emerged  from 
the  darkness  of  chaos.  "''■"  ^^y  **>f**  *  oilkprlnf  of  heaven  first  bora, 

me       u  I       r  &!.•         I     j-j  V  u  Or  of  the  eternal,  eocteriial  beam! 

The  whole  of  this  spiendid  scene,  which  m^y  i  expreaa  thee  unblamedl  alnce  God  is  lighl 

light  produces,  may  be  considered  as  a  new  And  never  but  in  unapproached  light 

creation,  no  less  grand  and  beneficent  than  Dwell  from  etern fey ;  dwelt  then  Tn  thee. 

.,      £    '  ..      °_.         ..  J  Bright  effluence  of  bright  essenee  increate. 

the  first  creation,  when  the  command  was  Before  the  tun, 

issued,  **  Let  there  be  light,  and  light  was."  Before  the  heavens  thon  wert,  and  at  the  voice 

The  aurora  and   the  rising  sun  cause  the  J»fOod.aa  with  a  mantle,  dldaiinveet 

_*v         J     II  *v       u.'  -*-      us  u     J •*  The  naing  world  of  waten  dark  and  deep, 

earth,  and  all  the  objects  which  adorn  its  ^yon  from  the  void  and  formleaa  lnflnlie> 

flur&ce.  to  arise  out  of  that  profound  darkness 

and  apparent  desolation  which  deprived  us       As  light  is  an  element  of  so  mudi  impoi^ 

of  the  view  of  them  as  if  they  had  been  no  anoe  and  utility' in  the  system  of  nature,  m 

more.    It  may  be  affirmed,  in  fbll  accordance  we  find  that  arrangements  have  been  made 

with  truth,  that  the  efBuz  of  light  in  the  for  its  universal  diffusion  throughout  all  dw 

dawn  of  the  morning,  after  a  dark  and  cloudy  worids  in  the  universe.    The  sun  is  one  of 

night,  is  even  more  magnificent  and  exhilaret-  the  principal  sources  of  light  to  this  earth  on 

ing  than  at  the  first  moment  of  its  creation,  which  we  dwell,  and  to  all  the  other  planetaiy 

At  that  period  there  were  no  spectators  on  bodies ;  and,  in  order  that  it  may  be  eqtial^ 

earth  to* admire  its  glorious  effects;  and  no  distributed  over  every  portion  of  the  suriaces 

objects,  such  as  we  now  behold,  to  be  em-  of  these  globes,  to  suit  the  exigencies  of  their 

bellishcd  with  its  radiance.    The  earth  was  a  inhabitants,  they  are  endowed  with  a  motion 

shapeless  chaos,  where  no  beauty  or  order  of  rotation,  by  which  every  par^  of  their  sof* 

eould  be  perceived ;  the  mountains  had  not  foces  is  alternately  turned  towards  the  source 

reared  their  heads ;  the  seas  were  not  collected  of  light ;  and  when  one  hemisphere  is  deprived 

into  their  channels ;  no  riven  rolled  through  of  the  direct  influence  of  the  solar  rays,  ite 

die  valleys ;  no  verdure  adorned  the  plains ;  inhabitants  derive  a  portion  of  light  from 

tiie  atmosphere  was  not  raised  cli  high  to  re-  luminaries  in  more  distant  regions,  and  have 

iect  the  radiance,  and  no  animated  beings  their  views  directed  to  other  suns  and  systems^ 

existed  to  diversify  and  enliven  the  scene,  dispersed,  in  countless  numbers,  thrMghool 

But  now,  when  the  dawning  of  the  morning  the  remote  spaces  of  the  imiverse.    Around 

•eatters  the  darkness  of  the  night,  it  opens  to  several  of  the  planets,  satellites  or  moons 

view  a  scene  of  beauty  and  magnificence,  have  been  arranged  for  the  purpose  of  thro^ 

The  heavens  are  adorqed  with  azure,  the  ing  light  on  their  sur&oes  in  the  absence  of 

clouds  are  tinged  with  the  most  lively  colours,  the  sun,  while,  at  the  same  time,  the  primaiy 

the  mountains  and  plains  are  clothed  with  planets  themselves  reflect  an  effulgence  <^ 

verdure,  and  the  whole  of  this  lower  creation  light  upon  their  satellites.    All    Uie  stsiw 

stands  forth  arrayed  with  diverged  scenes  which  our  unassisted  vision  can  discern  in 

of  beneficence  and  grandeur,  while  the  eon-  tiie  midnight  sky,  and  the  millions  more  whieh 

templative  eye  looks  round  and  wonders.  &e  telescope  alone  enables  us  to  descry,  musl 

Such,  thon,  are  the  important  and  benefi-  be  considered  as  so  many  founteins  of  ligh^ 

•eat  ef&cte  of  that  light  which  every  moment  not  merely  to  illuminate  the  voids  of  immeii" 

diffuses  ite  blessings  around  us.  It  may  jurtly  sity,  but  to  irradiate  with  theb  beans  S8^ 

be  considered  as  one  of  the  most  essential  rounding  worids  with  vriiibh  they  are-  more 

nbstancos  connected  with  the  system  of  the  immediately  connected,  and  to  diffiise  a  getM* 

naterial  universe,  and  which  givea  efiiciency  ral  lustre  throughout  the  amj^Uides  of  in^ 
(WO) 
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Bite  ipa^;  and,  therefore,  we  hv/e  eteirj  Huroagh  it»  agenqry  to  trace  hit  wondeiibl 

veaaoD  to  believe  that,  could  we  fly,  fiir  thoo-  opentions,  and  the  glorione  attributof  wUi 

•ande  of  years,  with  the  awiftneas  of  a  oarapK  which  he  is  iaveated. 

throagh  the  apaces  of  immenaity,  we  ahould  Aa  the  adence  of  aatronon^  dependaaolely 

never  approach  a  region  of  absolute  dadmeaa^  on  the  influence  of  light  upon  the  organ  oa 

but  should  find  ourselves  every  moment  en*  vision,  which  ia  the  most  noble  and  extensiva 

compassed  with  the  emanationa  of  lu^t,  ipd  of  all  our  senaea ;  and  aa  the  construction  ol 

cheered  with  its  benign  infloancea.      That  teleaoopea  and  other  astronomical  instnuaenta 

Ahnighty  Being  who  inhabiteth  immensify  ia  founded  upon  oar  knowledge  of  the  nature 

«nd  *'  dwells  in  light  inaoceaKble,"  evidently  of  light  tmd  the  laws  by  which  it  operatea,  it 

appears  to  have  diflused  Ught  over  the  re*  ia  easentially  requisite,  before  proceeding  to  a 

moteat  spaces  of  his  creation^  and  to  have  deaciiption  of  such  tnstnimenta,totaka  a  cai^ 

thrown  a  radiance  upon  all  the  provinces  of  aoiy  view  of  its  nature  and  properties,  in  so  for 

his  wide  and  eternal  empire,  ao  that  every  aathey  have  been  ascertained^  and  the  cflbdi 

intellectual  being,  wherever  existing,  mar  it  produces  when  obstructed  by  certain  bodie% 

foei  its  beneficent  eflects^  and  bo  enable^  or  ythea  pasring  through  di£brant  ip*^iumF» 


CHAPTER  L 

General  Propertiee  of  LigkL 

It  ia  not  my  intention  to  discuss  the  subject  eye,  not  only  unfolds  to  us  the  persons  of 

of  light  in  minute  detail,  a  subject  which  is  others,  in  all  their  minute  modificationa  and 

of  considerable  extent,  and  which  would  re-  peculiarities,  but  exhibits  us  to  ourselves.    It 

quire  a  separate  treatise  to  illustrate  it  in  all  presents  to  oar  own  vision  a  foithful  portrait 

ita  aspects  and  bearings.    All  that  I  propoae  of  peculiar  featurec  behind  reflecting  sub* 

is  to  ofier  a  few  illustrations  of  its  general  pro-  stances,  without  which  property  we  should 

perties,  and  the  laws  by  which  it  is  refracted  remain  entirely  ignorant  of  those  traita  of 

and  reflected,  so  as  to  prepare  the  way  for  ex-  countenance  whichchaiacterize  us  in  the  eyas 

plaining  the  nature  and  construction  of  tele-  of  others, 

•copes  and  other  optical  instruments.  But  what  is  the  nature  of  this  substance 

There  is  no  branch  of  natural  science  more  we  call  Ughtj  which  thus  unfolds  to  us  the 

deserving  of  our  study  and  investigation  than  scenes  of  creation  1     On  this  subject  two-  lead> 

that  which  relates  to  light,  whether  we  con-  ing  opinions  have  prevailed  in  the  philoeophi- 

aider  its  beautiful  and  extensive  eflects,  the  cal  world.    One  of  those  opinions  is,  that  the 

magnificence  and  grandeur  of  the  objects  it  whole  sphere  of  the  universe  is  filled  with  a 

unfolds  to  view,  the  numerous  and  diversified  subtile  matter,  which  receives  from  lununooa 

phenomena  it  exhibits,  the  optical  instruments  bodiea  an  agitation  which  is  incessantly  ca»> 

which  a  knowledge  of  its  properties  has  ena-  tinned,  and  which,  by  its  vibratory  raotwns, 

bled  us  to  construct,  or  the  daily  advantages  enables  us  to  perceive  luminous  bodies*    Ao> 

we  derive,  as  social  beings,  from  its  universal  cording  to  this  opinion,  light  may  be  consi- 

difiusion.    If  air,  which  serves  as  the  medium  dered  aa  analogona  to  sound,  which  is  coin 

of  sound  and  the  vehicle  of  qpeech,  enables  us  veyed  to  the  ear  by  the  vibratory  motions  of 

to  carry  on  an  interchange  of  thought  and  the  air.  This  vraa  the  hypothesis  of  Descartei^ 

aflection  with  our  fellow  men,  how  much  more  which  was  adopted,  with  some  modifications! 

extensively  is  that  intercourse  increased  by  by  the  celebrated  Euler,  Huygens,  Franklin^ 

light,  which  presents  the  images  of  our  fiiends  and  other  philosophers,  and  has  been  admittod 

and  other  objects  as  it  were  immediately  be-  by  several  scientific  gentlemen  of  the  present 

fore  us,  in  all  their  interesting  forms  aiid  as-  day.    The  other  opinion  is,  that  light  consists 

pects— -the  speaking  eye,  the  rosy  cheeks,  the  of  the  emission  or  emanation  of  the  partidee 

benevolent  smile,  and  the  intellectual  forehead,  of  luminous  bodies,  thrown  out  incessantly 

The  eye,  more  susceptible  of  multiforioos  im-  on  all  sides,  in  consequence  of  the  continued 

pressions  than  the  other  senses,  **  takes  in  at  agitation  it  experiences.    This  is  the  hypc^ 

once  the  landscape  of  the  world,"  and  ena-  thesis  of  the  Ulustrbus  Newton,  and  haa  been 

bles  us  to  distinguish,  in  a  moment,  the  shapes  most  generally  adopted  by  British  philosophera. 

and  forms  of  all  its  objects,  their  relative  posi-  To  the  firat  hypothesis  it  is  objected  thai^ 

tions,  the  coloure  that  adorn  them,  their  diver-  if  true,  <*  light  would  not  only  spread  itself  in 

sified  aspect,  and  the  motions  by  which  they  a  direct  line,  but  its  motion  would  be  tnne- 

are  transported  from  one  portion  of  space  to  mitted  in  every  direction  like  that  of  soundy 

inoUier.    Light,  through  the  aedium  of  the  and  would  convey  the  imprassion  of  laninoQS 
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bodic*  in  the  ragions  otwptii»  beyond  the  ob*  thii  labject  I  disll  genenlly  adhen  to  tfit 
itaclefl  that  intervene  to  atop  its  progreas."  terma  employed  hy  thoae  wlio  have  adopted 
No  wall  or  other  opaque  body  oonld  obatnict  the  hypotheaia  of  the  emanation  of  light 
ita  coaiae,  if  it  undulated  in  OTery  direction  1.  LMt  emanatet  or  radiatea  from  iumi* 
hke  Bound ;  and  it  would  be  a  neoe«aiy  con-  nou$  boaiei  in  a  ttraighi  Unt,  Thia  property 
•eqiienee,  that  we  ahould  have  no  night,  nor  ia  prored  by  the  impoaiibiitly  of  aeeing  light 
any  auch  phenomena  ai  edipeee  of  the  aun  or  through  bent  tubea,  or  amall  hoiea  piereed  in 
moon,  or  of  tlie  aatellitea  of  Jupiter  and  8a>  metaUic  platea  placed  one  behind  another,  ex* 
torn.  Thia  objection  haa  never  been  veiy  eept  the  holea  be  placed  in  a  atraight  line.  If 
aatiitfwtorily  anawered.  On  the  other  hand,  we  endeavour  to  look  at  the  aun  or  a  candle 
Eoler  bringa  Ibrwaid  the  following  objectiona  through  the  bore  of  a  bended  pipe,  we  cannot 
againat  the  Newtonian  doctrine  of  emanation,  pereeive  the  olject,  nor  any  light  proceeding 
1.  That,  were  the  aun  emitting  continually,  from  it,  but  through  a  itraight  pipe  the  object 
and  in  all  directiona,  auch  flooda  of  luminoua  may  be  perceived.  Thia  ia  likewiae  evident 
matter,  with  a  velocity  ao  prodigioua,  he  muat  from  the  form  of  the  raya  of  light  that  pene- 
apeedily  be  exhauated,  or  at  leaat  aome  alterai-  trate  a  dark  room,  which  proceed  atraight  for> 
tion  must,  after  the  lapae  of  ao  many  agea,  ward  in  linea  proceeding  from  the  tuminoua 
be  perceptible.  2.  That  the  aun  ia  not  the  body ;  and  from  the  form  of  the  ahadowt 
only  body  that  emits  raya,  but  that  all  the  which  bodiea  project  that  are  bounded  by  right 
atari  have  the  aame  quality ;  and  aa  every  linea  paaiing  from  the  luminoua  body,  imd 
where  the  raya  of  the  aun  muat  be  croaaing  meeting  the  linea  which  terminate  the  inter* 
the  raya  of  the  atan,  their  coUiaion  muat  be  poaing  body.  Thia  property  may  be  demon- 
violent  in  the  extreme,  and  that  their  direction  atrated  to  the  eye  by  cauaing  light  to  paaa 
muat  be  changed  by  auch  a  eoUinon.*  through  amall  holes  into  a  dark  room  filled 
To  the  firrt  of  theeo  oljectiona  it  ia  an-  with  amoke  or  dust  It  ia  to  be  underatoot^ 
awered,  that  ao  vaat  la  the  tenuity  of  light,  however,  that  in  thia  caae  the  rays  of  light  are 
that  it  utterly  exoeeda  the  power  of  con-  considered  as  passing  through  the  same  me- 
coption ;  the  moat  delicate  instrument  having  dium ;  for  when  they  paas  from  air  into  watery 
never  been  certainly  put  in  motion  by  the  im-  glaaa,  or  other  media,  they  are  bent  at  the 
pulse  of  the  accumulated  aunbeama.  It  haa  point  where  they  enter  a  different  medium, 
been  calculated  that  in  the  apace  of  385,130,-  as  we  shall  afterward  have  occasion  to  explain. 

000  Egyptian  yeara  (of  360  days,)  the  sun  2.  Li^ht  movu  with  amazing  veloeity, 
would  lose  only  thej-^^yl^^^^-th  of  his  bulk  The  ancienta  believed  that  it  waa  propagated 
from  he  continual  efflux  of  hia  light  And,  from  the  aun  and  other  himinous  bodies  m- 
therefore,  if  in  385  miliiont  of  yeara  the  aun'a  ttantamouify/  but  the  obaervations  of  mo- 
diminution  would  be  so  extremely  small,  it  dem  astronomers  have  demonatiated  that  thia 
would  be  altogether  insensible  during  the  com-  ia  an  erroneoua  hypotheaia,  and  that  light, 
paratively  short  period  of  five  or  six  thousand  like  other  projectiles,  occupies  a  certain  time 
years.  To  the  second  objection  it  ia  replied,  in  passing  from  one  part  of  space  to  another, 
that  the  particles  of  light  are  ao  extremely  rare  Ita  velocity,  however,  ia  prodigious,  and  ex- 
that  their  distance  from  one  to  another  ia  in-  oeeds  that  of  any  other  body  with  which  we 
comparably  greater  than  their  diameters;  that  are  acquainted.  It  fliea  across  the  earth's 
all  objections  of  this  kind  vanish  when  we  orbit,  a  space  190  milliona  of  milca  in  extent, 
attend  to  the  continuation  of  the  impression  in  the  course  of  sixteen  and  a  half  uiinute% 
upon  the  retina,  and  to  the  small  number  of  which  ia  at  the  rete  of  192,000  miles  eveiy 
luminous  particles  which  are  on  that  account  aecond,  and  more  than  a  million  of  times 
necessaiy  for  producing  constant  vision.  For  awifter  than  a  cannon  ball  flying  with  ita 
H  appears,  from  the  accurate  experiments  of  greatest  velocity.  It  i4>pearB  fiom  the  diao^ 
M.  D'Arcy,  that  the  impression  of  ligbt  upon  veriea  of  Dr.  Bradley,  reapecting  the  abenmF> 
the  retma  continues  eight  thirds,  and  as  a  tion  of  the  stars,  that  light  fliea  from  thoae 
paificle  of  light  would  move  through  26,000  bodiea  with  a  velocity  aimilar,  if  not  exactly 
milea  in  that  time,  constant  viaion  would  be  the  aame ;  ao  that  the  light  of  the  surf,  the 
maintained  by  a  succeasion  of  luminous  par-  planeta,  the  stars,  and  every  luminous  body 
ticles  twenty-«ix  thousand  milea  distant  from  in  the  universe  is  propagated  with  uniform 
each  other.  velocity.*     But,  if  the  velocity  of  light  be  ao 

Without  attempting  to  decide  on  the  merita  very  great,  it  may  be  asked,  how  does  it  not 

of  these  two  hypotheses,  I  shall   leave  the  strike  against  all  objecta  with  a  force  equal  to 

;                      leader  to  adopt  thai  opinion  which  he  may  *  The  manner  in  which  the  notion  of  liglit  was 

I                       judge  to  be  attended  with  the  fewest  difficul-  diMovered  b  explained  In  ilie  antlior's  w»rk,  en- 

tioa,  ^d  proceed  to  Ulustrate  aome  of  the  ^"i^^iVS^^rT^'Sl^?"!?.*^^^ 

1  TT.    *^  ^  *.   tj          J  •    *!.    J-                  ^  which  led  to  tbe  diecovery  or  the  aberretioa  or 
I                      oroperttee  ofligia ;  and  m  the  discusaon  of  ngm  are  itated  and  iliu«trate«  ia  bia  volasM  on 

e  Lactere  to  a  German  PrincoM,  voL  i.  p.  68,  Ice.  the  "  Sidereal  Haavaaa.*' 
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Us  Telocity  1    If  the  finest  sand  were  thrown  and  which  ^vet  beauty  and  splendour  to  tha 

•gainai  our  bodiet  with  the  hundredth  part  of  univerM !    This  may  also  be  evinced  by  tht 

ttiis  Telocity,  each  grain  would  pierce  us  as  following  experiment :  Make  a  small  pin-hola 

certainly  as  tha  sharpest  and  swiftest  arrows  in  a  piece  of  black  paper,  and  hold  the  paper 

fit>m  a  bow.    It  is  a  principle  in  mechanics  upright  facing  a  row  of  candles  placed  near 

that  the  force  with  which  all  bodies  strike  is  each  other,  and  at  a  little  distance  behind  the 

m  proportion  to  the  siie  of  these  bodies,  or  black  paper  place  a  piece  of  white  paste* 

the  quantity  of  matter  they  contain,  multi-  board.    On  this  pasteboard  the  rays  which 

^ed  by  the  velocity  with  which  Uiey  move,  flow  from  all  the  candles  through  the  small 

Therefore,  if  the  particles  of  light  were  not  hole  in  the  black  paper,  will  form  as  many 

almost  infinitely  small,  they  would,  of  neces-  specks  of  light  as  there  are  caAdles,  each  speck 

•ity,  prove  destructive  in  the  highest  degree,  being  as  clear  and  distinct  as  if  there  were 

If  a  particle  of  light  were  equal  in  size  to  the  only  one  qpeck  from  a  single  candle.    This 

twelve  hundred  thousandth  part  of  a  small  experiment  shows  that  the  streams  of  light 

grain  of  sand — supposing  li^t  to  be  mate-  from  the  different  candles  pass  through,  tha 

rial — ^we  should  be  no  more  able  to  withstand  small  hole  without  confusion,  and,  conse* 

its  force  than  we  should  that  of  sand  shot  quently,  that  the  particles  of  light  are  ex* 

point  blank  from  the  mouth  of  a  cannon,  oeedingly  smalL    For  the  same  reason  we 

£very  object  would  be  battered  and  perforated  can  easily  see  through  a  small  hole  not  mora 

by  such  celestial  artilleiy,  till  our  world  were  than  j^^^  of  an  inch  in  diameter,  the  sky, 

Ittd  in  ruins,  and  every  living  being  destroy-  the  trees,  houses,  and  nearly  all  the  objects 

ed.    And  herein  are  the  wisdom  and  benevo-  in  an  extensive  landscape,  occupying  nearly 

lence  of  the  Creator  displayed  in  making  the  an  entire  hemisphere,  the  light  of  all  which 

particles  of  light  so  extremely  small  as  to  ren-  may  pass  through  this  small  aperture. 
der  them  in  some  degree  proportionate  to  the       3.  Light  ia  urU  forth  in  all  direetiom 

greatness  of  the  foroe  ¥rith  which  they  are  from  every  vitible  point  ofluminouM  bodie$m 

impelled ;  otherwise,  all  nature  would  have  If  we  hold  a  sheet  of  paper  before  a  candle, 

been  thrown  into  ruin  and  confusion,  and  the  or  the  sun,  or  any  other  source  of  light,  wo 

great  globes  of  the  universe  shattered  to  shall  find  that  the  paper  is  illuminated  in 

atoms.  whatever  position  we  hold  it,  provided  the 

We  have  many  proofs,  besides  the  above,  light  is  not  obstructed  by  its  edge  or  by  any 

that  the  particles  of  light  are  next  to  infinitely  other  body.    Hence,  wherever  a  spectator  is 

amalL    We  find  that  they  penetrate  with  placed  with  regard  to  a  luminous  body,  every 

focility  the  hardest  substances,  such  as  ciystal,  point  of  that  part  of  its  surface  which  is  to* 

giaas,  various  kinds  of  precious  stones,  and  ward  him  will  be  visible,  when  no  intervening 

even  the  diamond  itself  though  among  the  object  intercepts  the  passage  of  the  light, 

hardest  of  stones ;  for  such  bodies  could  not  Hence,  likewise,  it  follows  that  the  sun  Ulu- 

be  transparent,  unless  light  found  an  easy  minates  not  only  an  immense  plane  extend* 

pusage  through  their  pores.    When  a  candle  ing  along  the  paths  of  the  planets,  from  tha 

IS  lighted  in  an  elevated  situation,  in  the  one  side  of  the  orbit  of  Uranus  to  the  other, 

space  of  a  second  or  two  it  will  fill  a  cubical  but  the  whole  of  that  sphere,  or  solid  space, 

apace  (if  there  be  no  interruption)  of  two  of  which  the  distance  of  Uranus  is  the  radius, 

miles  around  it,  in  eveiy  direction,  with  lumi-  The  diameter  of  this  sphere  is  three  thousand 

nous  particles,  before  the  least  sensible  part  six  hundred  millionB  of  miles,  and  it  conse- 

of  its  substance  is  lost  by  the  candle:  that  is,  quently  contains  about  24,000,000,000,000,!* 

it  will  in  a  short  instant  fill  a  sphere  four  000,000,000,000,000,  or  twenty-four  thousand 

miles  in  diameter,  twelve  and  a  half  miles  in  quartUUom  of  cubical  miles,  eveiy  point  of 

circumference,  and    containing    thirty-three  which  inmiense  space  is  filled  vrith  the  solar 

and  a  half  cubical  miles,  with  particles  of  beams.    Not  only  so,  but  the  whole  cubical 

light;  for  an  eye  placed  in  any  part  of  this  roaoe  which  intervenes  between  the  sun  and 

cubical  space  would  perceive  the  light  emitted  the  nearest  fixed  stars  is  more  or  less  illumi* 

by  the  candle.    It  has  been  calculated  that  nated  by  his  rays.    For,  at  the  distance  of 

the  number  of  particles  of  light  contained  in  Sirius,  or  any  other  of  the  nearest  stars,  tha 

such  a  space  cannot  be  less  than  four  hun-  sun  would  be  visible,  though  only  as  a  small, 

drtd  aeptillion9—9.  number  which  is  six  bil-  twinkling  orb ;  and,  consequently,  his  raya 

Som  of  times  greater  than  the  number  of  must  be  difBised,  however  foint,  throughout 

grains  of  sand  which  could  be  contained  in  the  most  distant  spaces  whence  he  is  visible. 

the  whole  earth  considered  as  a  solid  globe,  The  diameter  of  this  immense  sphere  of  light 

and  supposing  each  cubic  inch  of  it  to  con-  cannot  be  less  than  forty  hilUona  of  miles^ 

tain  ten  hundred  thousand  grains.    Such  is  and  iU solid  contento  33,500,000,000,000,000^ 

the  inconceivable  tenuity  of  that  substance  000,000,000,000,000,000,000,000,  or  thirty 

which  emanates  from  sJi  luminous  bodies^  three  thousand  five  hundred  eextiUiom  of 
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cubietl  milec    All  thi«  imm«nfa  vnd  incom-  lefleeCed  from  any  toolh  hmj  la«t3d  withodl 

prehonmble  <paoe  it  filled  with  tlie  nuliationf  •eiunble  diimmition  ibr  the  t46th  pert  of  m 

of  the  lolar  oih ;  for  were  an  eye  placed  in  aecond,  the  teeth  would  hare  formed  one  qb* 

aitj^one  point  of  it,  where  no  extraneous  body  broken  line,  becaaae  a  new  tooth  would  hvm 

Interpoaed,  the  sun  would  be  Tiaible  either  as  continually  arrived  in  the  place  of  the  interior 

m  large  luminous  orb,  or  as  a  small  twinkling  one  before  its  image  could  have  disappeared, 

•tar.    But  he  can  be  visible  doly  by  the  rays  If  a  live  coal  be  whirled  round,  it  is  observed 

he  emits,  and  which  enter  Um  organs  of  that  the  luminous  circle   is  complete  when 

vision.    How  inconceivably  hnmense,  then,  the  rotat^  is  performed  in  the  {^th  part  of 

must  be  the  quantitv  of  nys  which  are  a  second.    In  this  instance  we  see  that  te 

thrown  off  in  all  directions  from  that  himinaiy  impression  was  mudi  more  durable  than  the 

which  is  the  source  of  our  day !    Bveiy  star  former.    Lastly,  if  an  observer  sitting  in  t 

must  likewise  be  considefed  as  emitting  innu-  room,  direct  his  «i|(ht,  through  a  windov^ ,  to  any 

merable  streams  of  radiance  over  a  space  particutarol^eot  out  of  doors,  for  about  half  t 

rqually  extensive;  so  that  no  point  in  the  minute,  and  then  shut  his  eyes  and  cover  them 

universe  can  be  conceivrd  where  iSMolnte  with  his  hands,  he  will  still  continue  to  sea 

darkness  prevails,  unless  tn  the  intarior  re-  the  window,  together  with  the  outline  of  lltt 

gkms  of  pfanetaiy  bodies.  terrestrial  objects  bonSering  on  the  sky.    Hib 

4.  The  effect  ofHght  upon  the  eyt  i$  not  appearance  will  remain  for  near  a  minute^ 

instantaneous,  out  conhnne$  fir  a  thori  though  occasionally  vanlirtiing  and  changing 

Smoe  of  time*  This  may  be  proved  and  colour  in  a  manner  that  brevity  forbids  oar 
QStrated  by  the  following  examples:  if  a  minutely  desctibviig.  From  these  focts  w« 
Mick,  or  a  baU  connected  with  m  airing,  be  are  authorised  tooondude  that  ail  impressions 
whirled  round  in  a  drele,  and  a  certain  de-  of  light  on  the  eye  last  a  considerable  time; 
gree  of  velocity  given  it,  the  object  will  ap-  that  the  brightest  objects  make  the  moot  last- 
pear  to  fill  the  whole  circle  it  describes.  If  a  ing  impresnons ;  and  that,  if  the  object  bo 
ttghted  firebrand  be  whirled  round  in  the  same  very  bright,  or  the  eye  weak,  the  impreaaoa 
rapid  manner,  a  complete  drcle  of  Bght  will  may  remain  for  a  time  so  strong  as  to  mix 
be  exhibited.  This  experiment  obviously  with  and  confuse  the  subsequent  impressions 
diows  that  the  impression  made  on  the  eye  made  by  other  objects.  In  the  last  case  the 
}gj  the  light  from  the  ball  or  the  firebrand,  eye  is  said  to  be  dazzled  by  the  light"* 
when  in  any  given  point  of  the  circle,  is  sufii-  The  foHowingexperiment  has  tikewise  been 
ciently  lasting  to  remain  till  it  haa  described  suggested  as  a  proof  the  impression  which 
the  whole  circle,  and  again  renews  its  eflect  light  makes  upon  ^e  eye :  If  a  card,  on  bodi 
as  often  as  the  circular  motion  is  continued,  sides  of  which  a  figure  isdravm,  for  example^ 
The  same  is  proved  by  the  following  oonsi-  a  bird  and  a  cage,  be  made  to  revolve  rapid^ 
derations:  wo  are  continually  shutting  our  on  the  straight  Kne  which  divides  it  aymmetn- 
eyes,  or  voinkingi  and,  during  the  time  our  cally,  the  eye  win  perceive  both  figures  at  the 
ejres  are  shut  on  such  occasions,  we  should  same  time,  provided  they  return  successively  at 
lose  the  view  of  surrounding  objects  if  the  the  same  place.  ALD'An^  found  by  varioua 
impression  of  light  did  not  continue  a  certain  experiments  that,  in  general,  the  impiearion 
time  while  the  eyehd  coven  the  pupil ;  but  which  light  produoea  on  the  eye  lasts  about 
experience  proves  that  during  such  vibrations  the  eighth  of  a  second*  M.  Phiteau,  of  Brus- 
«f  the  eyelids  the  ligfat  from  surrounding  ob-  sels,  found  that  the  impression  of  dilTemit 
tects  is  not  sensibly  intercepted.  If  we  \ot^  coloun  lasted  the  following  periods,  the  num* 
for  aome  time  steadily  at  the  light  of  a  candle,  ben  here  stated  being  the  dedmal  parts  of  a 
and  particnlariy  if  vre  look  directly  at  the  second  .*  JIame,  0.342,  or  nearly  one-foufth 
son,  without  any  interposing  medium,  or  if '  of  a  second ;  burning  coal,  0.229 ;  ^ohiie^ 
we  look  for  any  considerable  time  at  this  lu-  0.182,  or  a  little  more  than  one-sixth  of  a 
ttinary  through  a  teleaoope  widi  a  coloured  second ;  blue,  0. 186 ;  yeUooi,  0.1 73 ;  red,  0.184. 
glass  interposed—in  all  these  cases,  if  we  6.  I^iU,  though  extremely  minute,  tit  !»/>• 
shut  our  eyes  immediately  after  viewing  audi  postd  to  haoe  a  certain  degree  offeree  sr 
objects,  we  shall  still  percdve  a  foint  image  momentum.  In  order  to  prove  this,  the  lata 
•f  the  object  by  the  impreasioii  which  its  ingeniua  Mr,  Mitchell  contrived  the  folkiwing 
fight  has  made  upon  our  eyes.  experiment:  He  oonstmcted  a  small  vane  hi 
**  With  respect  to  the  duration  of  the  im-  the  form  of  a  common  weathercock,  of  a  aery 
preasion  of  light,  it  has  been  obaerved  that  thin  plate  of  eopper,  about  an  inch  square 
the  teeth  of  a  cog-wheel  in  a  dock  were  still  and  attached  to  one  of  the  finest  barpsieord 
virible  in  succession,  when  the  vdodty  of  ro-  wires  about  ten  indiea  long,  and  nioely  lia> 
tation  brought  246  teeth  through  a  given  fixed  lanced  at  the  other  end  uf  tlM  wire  by  a  grua 
Mint  in  a  second.  In  this  caae  it  wclear that  •.^lehobon'.  latrodoetioa to  Natural  PhUaw- 
if  the  impreasnn  made  on  the  eye  by  the  light  phy,  vol.  L 
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«lf«iy«nan  ibot    The  initratiMAt  had  dstf  ITlht  abofe  experiment  be  ooiMidered  f« 

taed  to  it  in  the  middie,  at  li^tenglee  to  the  having  been  adcuiftlely  performed,  end  if  th# 

Ingth  of  the  wire,  md  (n  a  horiaentel  diiee-  eelculatiene   founded  upon  it  be  oonreeti  i 

tiflii,nflanHbitefet««yelenderaewingneedle,  eppeeni  that  there  can  be  no  gronnde  foi 

•bent  lialf  an  inch  long,  which  was  made  mag-  apfirehension  that  the  eun  can  ever  be  aensUy 

aelicaL    In  this  stale  the  whole  instrument  diminished  by  the  immense  and  incessant  radiar* 

Irigfat  weigh  about  ten  greina.     The  vane  tions  proeeeding  ilrom  his  body  on  the  eupp»> 

was  supported  in  the  manner  of  the  needle  in  sition  that  Kght  is  a  material  emanation.  For 

tiM  mariner's  oempees^  so  that  it  oould  turn  the  diameter  of  tfie  sun  is  no  less  than  880^ 

with  the  greatest  ease;  and  to  prevent  its  MO  miles;  and,  before  this  diametertcould  b$ 

being  affected  by  the  vibrations  of  the  air,  it  ahoitened,  by  the  emission  of  light,  one  En^ 

WM  inclosed  in  a  glass  caseerbox.  The  rays  lish  mile,it  would  require  three  millions  one 

of  the  sun  were  tiMn  thrown  upon  the  broad  hundred  and  sixty-eight  thousand  years,  at 

part  «f  the  vane,  or  copper  plale,  from  s  con-  the  rate  now  etatoJ ;  and,  before  it  could  be 

enva  mirror  of  about  two  feet  diameter,  which,  Aortened  ten  miles,  it  would  recpiire  a  period 

puariag  through  the  ftont  glass  of  the  box,  of  above  thirty-one  millions  of  years.    And 

wefu  ooUeded  into  the  Soon  of  the  mirror  although  the  sm  vrere  thus  actually  dimi" 

1|M«  the  eopper  plate.    In  consequence  of  nished,  it  would  produce  no  sensible  eflect  ot 

this,  the  plato  began  to  move  with  a  slow  mo-  derangement  throughout  Che  planetary  syslenb 

tim  at  about  an  inch  in  a  seeond  of  time,  till  We  have  no  reason  to  believe  that  the  eye* 

H  had  moved  through  a  spaoe  of  about  tw»i  tern,  m.Ua  preseni  ttate  and  arrangemetU$t 

inches  and  a  hal^  when  it  struck  against  the  was  mtended  to  endure  for  ever;  and  befoei 

baek  of  the  box.    The  mirror  being  removed,  thai  luminaiy  could  be  so  for  reduced,  during 

the  instrument  returned  to  its  former  situation,  the  revohitions  of  eternity,  as  to  produce  any 

and  the  rays  of  the  sun  being  again  thrown  irregularities  in  the  Bystem,new  arrangemenls 

l^on  it,  it  again  began  to  move,  and  struck  end  modifications  might  be  introduced  fay  the 

against  the  back  of  the  box  as  before.    This  hand  of  the  AU  Wise  and  Omnipotent  Cren- 

wua  repeated  tiiree  or  fimr  thnea  with  the  tor.    Besides,  it  is  not  improbable  that  a  sy»- 

aame  suooess.  tem  of  means  ie  eetabiished  by  wluch  tlie  sun 

On  the  above  experiment  the  following  cal-  end  all  the  lunmiaries  in  the  universe  receivu 

mlalion  has  been  founded:  if  we  impute  the  back  agam  a  portion  of  the  light  which  they 

MWtien  produced  in  this  experiment  to  the  en  oontinually  emitting,  either    from   tiM 

Impdee  of  the  rays  of  Kght,  and  suppose  that  pbneto  from  whoee  surfooee  it  is  reflected,  if 

die  instrament  weighed  ten  grains,  and  ao-  finm  the  millions  of  stan  whose  reys  areeon^ 

fuired  a  velocity  of  one  inch  in  a  second,  we  tinnally  trmvursing  the  immense  spaces  cf 

shall  find  that  the  quantity  of  matter  con-  creation,  or  from  some  other  souroes  to  ue 

tained  in  the  rays  falluig  upon  the  instrument  nnknown. 

hi  that  time  amounted  to  no  more  than  one  0.  The  tniamty  ofUgki  tt  dSmimehedM 

tivelve  hundredth-milUonth  part  of  a  grain,  proportimtoih€$quaftof  the  digtanee  from 

the  velocity  of  light  exceeding  tiie  velocity  of  the  lummtme  body.    Thue,  a  person  at  tm% 

cue  inch  in  a  second  in  the  proportion  of  about  ^^t  distance  from  a  candle,  has  only  the 

19,000,000,000  to  1.    The  i%ht  in  this  expo*  fourth  pwt  of  the  light  he  would  havo  at  CM 

limcHt  was  collocted  torn  a  suffece  of  about  ^mI;  ^t  three  feet  distance,  the  ninth  part;  fli 

duee  square  feet,  which  reflecting on^  about  fi^v  foot, the  sixteenth  purt;  at  five  lBet,ait 

half  what  foils  upon  k,  the  quantity  of  matter  twenty-fifth  part;   and  ao  on  for  other  dii^ 

MnCaiaed  in  the  rays  of  the  sun  incident  upon  tancea.    Hence  the  light  received  by  tfaft 

n  foot  and  a  half  of  surfiMS  hi  one  second  of  phmeta  of  the  sokr  system  decreases  in  pi» 

Haae,  ought  to  be  no  more  than  the  twelve  portion  to  the  aquarsaef  the  distances  of  these 

humbedth-miilionthpartofagrain.    But  the  bodice  from  the  sun.    Thismay  be  illustated 

dsdsi^  of  the  rays  df  light  at  the  surfiu^  of  be  the  fiiUowhig  figure : 

the  eun  is  greater  than  that  at  the  earth  m  •  FIgi  1. 
the  proportion  of  46,000  to  I ;  there  ought, 
therefore,  to  issue  from  one  square  foot  of  the 
nn's  Burface  in  one  second  of  time,  in  ordet 
to  supply  the  waste  by  light,  „i,f,lh  part 
«f  n  gmin  of  matter,  that  is,  a  little  more  than 
iwe|iatnsaday,or  about  4,7«t,000  grama, 
«  670  pounds  avoirdupois,  nearly,  in  <ft,000 
yeuni;  a  quantity  which  would  have  shortened 
tfw  Mn's  diameter  no  more  than  about  ten 

foet,  if  it  were  fomed  of  the  denaty  of  wmtur  Sappceethelightwhichflowsfromapoint,^, 

**v*  and  pames  through  a  square  hole,  B,  b  !•> 

(ta6) 
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CBif«d«poiiftpUiM»C,ptnneltoCli«planeof  telcseope  er  wkk  Hm  Uiuuniiled  cgre;  mad 

Ihehoto— or  let  the  figure  Cbe  conndefed  as  likewise  from  the  dreiiiMtsiice  thai  a  yngf 

tiie  shadow  of  the  plane  B.  When  the  distance  small  portion  of  the  8an--such  as  theoo^ 

of  C  is  double  of  B,  the  length  and  breadth  of  fortieth  or  one-fiftieth  part— ilifibses  a  quaift* 

IhB  diadow,  C,  will  be  each  double  of  .the  length  tity  of  light  suflkient  for  most  of  the  purpoees 

and  breadth  of  the  plane  B,  and  treble  when  of  li£B,  as  is  found  in  the  case  of  total  edipset 

A  DtB  treble  of  A  B,  and  so  on,  which  may  of  the  Sun,  when  his  western  limb  b^^ 

be  easily  examined  by  the  light  of  a  candto  to  be  visible,  only  like  a  fine  luminous  thread, 

placed  at  A,    Therefore  the  surfooe  of  the  for  his  light  is  then  sufficient  to  render  die* 

shadow  p,  at  the  distance  A  C— double  of  ii  tinctly  vuible  ail  the  parts  of  the  surrounding 

Bf  is  divisible  into  four  squares,  and,  at  a  treble  landscape. 

distance,  into  nine  squares,  severally  equal  to  1.  U  ia  hy  Ughi  rtflteted  from  opague 
tiie  square  B,  m  represented  in  the  figure,  bodies  thai  moat  of  the  objecte  around  ue  are 
The  lig^t,  then,  which  foils  upon  the  plsne  B  rendered  visible.  When  a  lighted  camlle  ia 
being  sufiered  to  pass  to  double  that  distance,  brought  into  a  dark  room,  not  only  the  can- 
will  be  unifonnly  qiread  over  four  times  the  die,  but  ail  other  bodies  in  the  room  become 
space,  and,  consequently,  will  be  four  times  visible.  Rays  of  the  sun,  passing  into  a 
thinner  in  eveiy  part  of  that  space.  And,  at  dark  room,  render  luminous  a  sheet  of  paper 
a  treble  distance,  it  will  be  nine  times  thinner,  on  which  they  foil,  and  this  sheet,  in  its  tun, 
and,  at  a  quadruple  distance,  sixteen  times  enlightens,  to  a  certain  extent,  the  whob 
tfaiimer  than  it  was  at  first  Consequently,  qMurtment,  and  renden  objects  in  it  visible  so 
the  quantities  of  this  rarefied  light  received  long  as  it  receives  the  nys  of  the  sun.  In 
upon  a  surfoce  of  any  given  sise  and  shape,  like  manner,  the  moon  and  the  planets  are 
when  removed  successively  to  their  several  opaque  bodies,  but, the  light  of  the  sun  foiling 
distsnres,  will  be  but  one-fourth,  one-ninth,  upon  them,  and  being  reflected  from  their 
ooe-sizteenth  of  the  whole  quantity  received  surfooes,  renden  them  visible.  Were  no 
by  it  at  the  first  distance,  A  B,  light  to  foil  on  them  from  the  sun,  or  were 
In  conformily  with  this  law,  the  relative  they  not  endued  vnth  a  power  of  reflecting  it, 
quantitiee  of  light  on  the  surfooes  of  the  pla-  they  would  be  altogether  invisible  to  our  sight, 
nets  may  be  easily  determined  when  their  Wheu  the  moon  comes  between  us  and  the 
distances  firom  the  sun  are  known.  Thus,  sun,  as  in  a  total  eclipse  of  that  luminaiy,  as 
the  distance  of  Uranus  from  the  sun  is  1,800^  no  solar  light  is  reflected  from  the  surfoce 
000,000  miles,  which  is  about  nineteen  times  next  the  earth,  she  is  invisible,  only  the  curve 
greater  than  the  distance  of  the  earth  firom  or  outline  of  her  figure  being  distinguished  by 
the  same  luminary.  The  square  of  19  is  her  shadow.  In  this  case,  however,  there  is 
361;  consequently,  the  earth  enjoys  361  a  certain  portion  of  reflected  light  on  the 
times  the  intensity  of  light,  when  compared  lunar  hemisphere  next  the  earth,  though  not 
with  that  of  Uranus;  in  other  words,  this  distinguifthsble  during  a  solar  eclipse.  The 
distant  planet  enjoys  only  the  ^^y  part  of  the  earth  is  enli^tened  by  the  sun,  and  a  poi^ 
quantity  of  light  which  falls  upon  the  earth,  tion  of  the  nys  which  foil  upon  it  is  reflected 
Thu  quantity,  however,  is  equivalent  to  the  upon  the  dark  hemisphere  of  the  moon  which 
lifl^t  vre  should  enjoy  from  the  combined  is  then  towards  the  earth.  This  reflected 
eflulgenoe  of  348  fiiU  moons;  and  if  the  pu-  light  from  the  earth  is  distinctly  peroqitibls^ 
pik  of  the  eyes  of  the  inhabitants  of  this  when  the  moon  appean  as  a  slender  cresoed^ 
planet  be  much  larger  than  ours,  and  the  re-  two  or  three  days  after  new  moon — ^when  the 
tina  of  the  eye  be  endued  with  a  much  earth  reflects  its  lig^t  back  on  the  moon,  in 
greater  degree  of  nervous  sensibility,  they  the  same  manner  as  the  full  moon  reflecto  bar 
may  perceive  objects  vrith  as  great  a  degree  light  on  the  earth.  Hence,  even  at  this  pe- 
of  splendour  as  vre  perceive  on  the  ob^cts  liod  of  the  moon,  her  whole  foce  becomss 
whidk  surround  us  in  this  world.  F<dlowing  visible  to  us,  but  its  light  is  not  uniform  or  of 
out  the  same  principle,  we  find  that  the  equal  intensity.  The  thin  crescent  on  which 
quantity  of  tight  enjoyed  by  the  planet  Mep-  the  full  Mate  of  the  sofor  light  foils,  is  veiy 
cniy  is  nearly  seven  times  greater  than  that  briltiant  and  distinctly  seen,  while  the  other 
of  the  Earth,  and  that  of  Venus  nearly  dbu^/b  part,  on  which  falls  only  a  comparativB^f 
of  what  we  enjoy ;  that  Man  has  less  than  foeble  light  from  the  earth,  appean  veiy  foinli» 
the  one>half;  Jupiter  the  tm^twenty^eevenih  and  is  little  more  than  visible  to  the  nsked 
part ;  and  Saturn  only  the  one-mnetieth  part  eye,  but  with  a  telescope  of  moderate  power-^ 
of  the  tight  which  foils  upon  the  Earth.  That  if  the  atmosphere  be  veiy  dear-Ht  appsais 
fhe  light  of  these  distant  planets,  however,  is  beautifiilly  distinct,  so  that  the  relative  po^ 
not  so  weak  as  we  might  at  first  imagine,  ap-  tioos  of  many  of  the  lunar  ipota  may  be  dia» 
pean  from  the  brilliancy  they  exhibit,  when  tinguished. 

viewed  in  our  nocturnal  sky,  either  with  the       The  intensity  of  reflected  light  ^^  «Wf 
030) 
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■man,  when  compared  with  that  which  pro-  eonsiUttent  pari  of  certain  bodies*   Thitliaa 

ceeds    directly  from  luminous    bodies.    M.  been  inferred  from  the  phenomena  of  the 

Boagner,  a  French  philosopher,  who  made  a  Bolomian  stone,  and  what  are    genendly 

Tariety  of  experiments  to  ascertain  the  pro-  called  the  solar  phoaphorL    The  Bologniaa 

portion  of  light  emitted  by  the  heavenly  bo-  atone  was  firrt  discovered  about  the  year 

dies,  concluded,  from  these  experiments,  that  1630,  by  Leascariob,  a  shoemaker  of  Bo- 

the  light  transmitted  from  the  sun  to  the  logna.  Having  collected  together  some  stonea 

earth  is  at  least  300,000  times  as  great  as  of  a  shining  appearance  at  the  bottom  of 

that  which  descends  to  us  fixmi  the  full  moon,  Monte  Patemo,  and  being  in  quest  of  somo 

and  that,  of  300,000  rays  which  the  moon  alchemical  secret,  he  put  them  into  a  cmciUe 

receives,  from  170,000  to  200,000  are  ab-  to  calcine  them ;  that  is,  to  reduce  them  to 

sorbed.    Hence  we  find  that,  however  bril-  the  state  of  cinders.    Having  taken  them  imt 

liant  the  moon  may  appear  at  night,  in  the  of  the  crucible,  and  exposed  them  to  the  lighc 

daytime  she  appears  as  obscure  as  a  small  of  the  sun,  he  afterward  ha[^ned  to  carry 

portion  of  dusky  cloud  to  which  she  happens  them  into  a  dark  place,  when,  to  his  aurprisey 

to  be  adjacent,  and  reflects  no  more  light  than  he  observed  that  they  possessed  a  aelf-illnmi- 

a  portion  of  whitish  cloud  of  the  same  size,  nating  power,  and  continued   to  emit  iaiat 

And  as  the  frill  moon  fills  only  the  ninety-  rays  of  light  for  some  hours  afterward.    In 

thousandth  part  of  the  sky,  it  would  require  consequence  of  this  discovery,  the  Bolognian 

at  least  ninety  thousand  moons  to  produce  as  spar  came  into  considerable  demand  among 

much  light  as  we  enjoy  in  the  daytime  under  natural  philosophers,  and  the  curious  in  gieiie- 

a  cloudy  sky.  ral ;  and  the  best  way  of  preparing  it  seems 

As  the  moon  and  the  planets  are  rendered  to  have  been  hit  upon  by  the  family  of  Za- 

visible  to  us  only  by  light  reflected  firom  their  goni,  who  supplied  all  Europe  with  Bolog- 

sur&ces,  so  it  b  in  the  same  way  that  the  nian  phosphorus  till  the  discovery  of  more 

images  of  most  of  the  objects  around  us  are  poweiful  phosphoric  substances  put  an  end  to 

conveyed  to  our  organs  of  vision.     We  be-  their  monopoly.    In  the  year  1677»  Baldwin, 

hold  all  the  objects  which  compose  an  exten-  a  native  of  Misnia,  observed  that  ohalk,  dis- 

■ive  landscape — ^the  hills  and  vales,  the  woods  solved  in  aquafortis,  exactly  resembled  the 

and  lawns,  the  lakes  and  rivers,  and  the  habi-  Bolognian  stone  in  its  property  of  imbibing 

tations  of  man — in  consequence  of  the  capa-  light,  and  emitting  it  after  it  was  brought 

city  with  which  they  are  endued  of  sending  into  the  dark ;  and  hence  it  has  obtained  the 

forth  reflected  rays  to  the  eye,  from  every  name  of  Baldwin's  pho^honu. 

point  of  their  surfaces  and  in  all  directions.  In  1730  M.  Du  Fay  directed  his  attention 

In  connexion  with  the  reflection  of  light,  the  to  this  subject,  and  oJuerved  that  all  earthy 

following  curious  observation  may  be  stated :  substances  susceptible  of  calcination,  either 

Baron  Funk,  visiting  some  silver  mines  in  by  mere  fire,  or  when  assisted  by  the  pravioua 

Sweden,  observed,  that,  *<  in  a  clear  day,  it  action  of  nitrous  acid,  possessed  the  property 

was  as  dark  as  pitch  under  ground  in  the  eye  of  becoming  mora  or  less  luminous,  wheo. 

of  a  pit,  at  sixty  or  seventy  fathoms  deep ;  calcined  and  exposed  for  a  short  time  in  the 

whereas,  in  a  cloudy  or  rainy  day,  be  could  light;  that  the  most  perfectof  these  phosphoci 

see  to  read  even  at  106  fathoms  deep.    In-  were  limftstonff«f,  and  other  kinds  of  eaAoik^ 

qniiing  of  the  miners,  he  was  informed  that  ated  lime,  gypsum,  and  particularly  the  topas, 

this  is  always  the  case ;  and  reflecting  upon  and  that  some  diamonds  were  also  obsscrad- 

it,  he  imaguied  it  arose  firom  this  drcum-  to  be  lununous  by  simple  exposure  ta  the 

stance,  that,  when  the  atmosphere  is  frill  of  sun's  rays.    Some  time  afterward  Beccaii^ 

clouds,  light  is  reflected  from  them  into  the  discovered  that  a  great  variety  of  other  bodie» 

pit  in  all  directions,  and  that  thereby  a  consi-  were  convertible  into  phosphori  by  Gxposure* 

deraUe  proportion  of  the  rays  are  reflected  to  the  mere  light  of  the  sun,  such  as  organio 

perpendicularly  upon  the  earth :    whereas,  animal  remains,  most  comj^und  salts,  nitre 

when  the  atmosphere  is  clear,  there  are  no  and  borax — all  the  ftrinaoeous  and  «nly  seeds 

opaque  bodies  to  reflect  the  light  in  this  of  vegetable  substances,  all  the  gums  and 

manner,  at  least  in  a  sufficient  quantity ;  several  of  the  resins — the  white  woods  and 

and  nys  firom  the  sun  himself  can  never  vegetable  fibre,  either  in  the  form  of  paper  or 

ML  peipendicnlAity  in  that  country.**    The  linen ;  also  starch  and  loaf-«ugar  proved  to  be 

reason  here  assigned  is,  in  all    probability,  good  phosphori,  after  being  made  thoroughly 

the    true   cause  of   the  phenomenon  now  dry,  and  exposed  to  the  direct  rays  ot  tba 

d— cribed.  son.    Certain  animal  subetances  by  a  similar 

8.  It  is  supposed  by  some  philoaophem  treatment  were  also  converted  into  phosphoii; 

that  Ugki  is  subfeet  io  the  same  laws  of  at'  particularly  bone,  sinew,    glue,  hair,  horn, 

traction  that  gooem  all  other  material  sub*  hoof,  feathers,  and  fish-shells.     The  same 

staneeSf  tnd  that  it  is  imbibed  and  forms  a  property  was  communicated  4o  rock  crystal 

93  3«S                    (ttli 
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•nd  tome  other  of  the  gems,  by  rubbing  them  there  is  a  difierenoe  of  opiiiioii  amoDg  piil- 

■gainst  each  other  eo  as  to  roughen  their  sur-  loeopherB.* 

iaoes,  and  then  placing  them  for  some  minute*       9.  Light  is  found  to  produce  a  remarkabk 

in  the  focus  of  a  lens,  by  which  the  rays  of  effect  on  plants  and  flowers^  and  other  vege* 

light  were  concentrated  upon  them  at  the  table  productions*    Of  all  the  phenomeiM 

■ame  time  that  they  were  also  moderately  which  Unng  Tegetables  exhibit,  there  are  few 

heated.  that    appear    more  extraordinary  than    the 

In  the  year  1768  Mr.  Canton  contributed  energy  and  constancy  with  which  their  stems 

come  important  facts   in   relation  to  solar  incline  towards  the  light    Most  of  the  dis- 

phoephori,  and  communicated  a  method  of  cous  floweiv  fallow  the  sun  in  his  course, 

preparing  a  very  powerful  one,  which,  after  They  attend  him  to  his  etening  retreat,  and 

the  inventor,  is  usually  called  Canion*s  phos*  meet  his  rising  lustre  in  the  morning  with  the 

phonts.     He  affirms  that  his  phosphorus,  same    unerring    law.      They    unfold    their 

mclosed  \xi  a  glass  flask,  and   hermetically  flowers  on  the  approach  of  this  luminary; 

sealed,  retains  its  property  of  becoming  lumi-  they  follow  his  course  by  turning  on  their 

nous  for  at   least  four  years,  without  any  stems,  and  dose  them  as  soon  as  he  disap- 

apparent  decrease  of  activity.     It  has  also  pears.    If  a  plant,  also,  is  shut  up  in  a  dark 

been  found  that,  if  a  common  box  smoothing-  room,  and  a  small  hole  afterward  opened  by 

iron,  boated  in  the  usual  manner,  be  placed  which  the  light  of  the  sun  may  enter,  the 

for  half  a  minute  on  a  sheet  of  dry,  white  plant  will  turn  towards  that  bole,  and  even 

paper,  and  the  paper  be  then  exposed  to  the  alter  its  own  shape  in  order  to  get  near  it ;  so 

light,  and   afterward   examined    in   a  dark  that  though  it  was  straight  before,  it  will  in 

rloset,  it  will  be  found  that  the  whole  paper  time  become  crooked,  that  it  may  get  near 

will  be  luminous,  that  part,  however,  on  which  the  light    Vegetables  placed  in  rooms  where 

the  iron  had  stood  bdng  much  more  shining  they  receive  light  only  in  one  direction,  always 

than  the  rest  extend  themselves  in  that  direction.    If  they 

From  the  above  facts  it  would  seem  that  receive  light  in  two  directions,  they  direct 

eertain  bodies  have  the  power  of  imbibing  their  course  towards  that  which  is  strongest 

light  and  again  emitting  it,  in  certain  circum-  It  is  not  the  heat,  but  the  ^ht  of  the  son 
sunces,  and  that  this  power  may  remain  for 

a  considerable  length  of  time.     It  is  observed       »  tight  of  a  phoiphoric  natare  is  frequently 

that  the  light  which  such  bodies  emit  bears  emitted  from  varioutpatreieentanimalsubstanees, 

y„  .n.logy  to  that  which  they  hjjT.  taWbod.  ':^t^J\^\Sf^^''[^''S^T'  ^TL^ 

In  general,  the    illumuiated    phosphorus  is  from  Kabricius,  an  Italian,  that  three  yoang  men, 

teddish;  but  when  a  weak  light  only  has  been  residing  at  Padua,  having  bought  a  lamb,  and 

ijdmitted  .»  it,  or  wh«  it  h«  been  »cem«l  •••«  S?'J,f,.'i,.?ndf!rwh'..%.xTp.  tfl^SJ 

through  pieces  of  white  paper,  the  emitted  following  day,  ahone  IHteao  many  candles  when 

tight  is  pale  or  whitish.     Mr.  Morgan,  in  the  they  were  casually  viewed  In  the  dark.   I'he 

seventy-fiflh  volume    of   the    PhUosophical  f •tonishment  of  the  whole  «V'T».TV..1**''*''*L5 

z:        -^    .  ^      *     al  c  _a     f  vli^t.     M.  this  phenomenon,  and  a  part  of  the  flesh  was  sept 

Transactions,  treats  the  subject  of  light  at  to  Fabricius,  who  was  professor  of  anatomy,  to  be 

considerable  length ;  and  as  a  foundation  for  examined  by  him.    fie  observed  that  those  parts 

Kia  mnanninir  hn  M«imA>  the  followinir  datR*  which  wrrs  soft  to  the  toueh  and  transparent  is 

,     Sff^T5\  .  ^^         A   <T^  Tt:  candle-light  were  the  most  resplendent ;  and  also 

1.  That  light  IS  a  body,  and,  hke  ail  others,  11,^1  ,ome  pieces  of  kid's  flesh  which  had  hap 

subject  to  the  laws  of  attraction.     2.    That  pened  to  have  lain  in  contact  with  them  were 

light  is  a  heterogeneous  body,  and  that  the  l""*!:;;^  "T^t*!^  *jl"  ^TlJh^^^^^^^ 

^         ^^       .       *  y       .^,    y.a-       A  the  bodies  of  those  persons  who  touched  them 

same  attractive  power  operates  with  di&rent  Bartholin  gives  an  account  of  a  similar  pheno- 

degrees  of  force  on  its  different  parts.     To  menon,  which  happened  in  Montpelier,  in  1641. 

the  principle  of  attraction,  likewise,  Sir  Isaac  ^  poor  woman  had  bought  a  P*«%«f  «•«»>»"  *f 

^-    "^       ^        g,      J  au         _*       A      _j'  market,  intending  to  make  use  of  it  on  the  follow 

Newton  has  referred  the  most  extraordmaiy  t^^  j„y .  ^ut  happening  not  to  be  able  to  sleep 

phenomena  of iigfat.  Refraction  and  Inflection,  well  that  night,  and  her  bed  and  pantry  beinff  in 

He  has  also  endeavoured  to  show  that  light  if*  •«»•  room,  she  observed  so  much  light  come 

uo  uwi  «!«/  «*      .   ."    ,     T         r    ^^^JxL^  f^o"  *he  flesh  as  to  illuminate  all  the  place  where 

^  IS  not  only  subject  to  the  law  of  attraction,  uhung  We  may  judge  of  the  terror  and  astonish 

but  of  repulsion  also,  since  it  is  repelled  or  mentof  the  woman  herself,  when  we  find  that  a 

reflected  from  certain  bodies.     If  such  prind-  P»«  «<•«»»»•  luminous  flesh  was  ^^jrl^"f:J'S 

1      i_       1     A.  J  al        'a   •     u*  ui    ^u.ui>  extraordinary  curiosity  to  Henry,  duke  of  Gonoe, 

ptos  be  admitted,  then  it  is  highly  probable  ^^^^  governor  of  the  place,  who  viewed  It  several 

4hat  the  phosphorescent  bodies  to  which  we  hours  with  the  rreatest  astonishment.    The  light 

have  adverted  have  apower  of  atlracUng  or  was  as  if  gems  had  been  scattered  over  the  sjr- 

•    vu*       au        U-* ^  !Lri:.j.*  .»<,!  «.#*»>.*•;«».  face,  and  continued  tilUhe  flesh  began  to  putrem 

tunbibmg  the  substance  of  lij^t,  and  of  retain-  ^^^^  ^  vanished,  which  it  was  believed  10  do  ia 

ing  or  giving  it  out  under  oertam  circum-  the  form  of  a  cross.    Hence  the  propriety  of  In* 

stances,  and  that  the  matter  of  tight  is  in-  structlng  the  mass  of  the  community  In  the  know- 

.  J   ^.  .  ^  .  .  .»L  al^  _„4uJw.  «#•  •n.k  ledge  of  the  farts  connected  with  the  maienai 

.oorporated,  at  least,  with  the  surfnce  of  such  ^y^f^^   ^„ ^  ^y^^  physical  causes  of  the  various 

Indies ;  but  on  this  subject,  as  on  many  otfaeiai  pheaomena  of  nature. 
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which  the  plant  &ob  coyetv;  for,  though  a  creaaed  to  a  much  greater  degree  than  if  il 

fire  be  kept  in  the  room,  capable  of  giving  a  had  been  exposed  to  the  same  heat  under  the 

much  stronger  heat  than  ^e  aun,  the  plant  shade.    Vegetables  are  likewise  found  to  be 

will  turn  away  from  the  fire  in  order  to  en-  indebted*  to  light  for  their  smell,  taste,  com- 

jay  the  solar  light    Trees  growing  in  thick  bustibility,  maturity,  and  the  resinous  princi- 

forests,  where  they  only  receive  light  from  pie,  which  equally  depend  upon  this  fluid, 

above,  direct  their  shoots  almost  invariably  The  aromatic  substances,  resins,  and  volatile 

upward,  and  therefore  become  much  taller  oil  are  the  productions  of  southern  climates, 

and  less  spreading  than  such  as  stand  single,  where  the  light  is  more  pure,  constant,  and 

The  green  colour  of  plants  is  likewise  intense.  In  fine,  another  remarkable  property 
found  to  depend  on  the  sun's  light  being  of  light  on  the  vegetable  kingdom  is  that, 
allowed  to  shine  on  them;  for  without  the  in-  when  vegetables  are  exposed  to  open  day- 
fluence  of  the  solar  light  they  are  always  of  a  light,  or  to  the  sun's  rays,  they  emit  oxygen 
whiie  colour.  It  is  found  by  experiment  gas,  or  vital  air.  It  has  been  proved  that,  in 
that,  if  a  plant  which  has  been  reared  in  dark-  the  production  of  this  effect,  the  sun  does  not 
ness  be  exposed  to  the  light  of  day,  in  two  or  act  as  a  body  that  heats.  The  emission  of 
three  days  it  will  acquire  a  green  colour  per-  the  gas  is  determined  by  the  light:  pure  air 
ceptibly  similar  to  that  of  plants  which  have  is  therefore  separated  by  the  action  of  light, 
grown  in  open  daylight  If  we  expose  to  the  and  the  operation  b  stronger  as  the  light  is 
Ught  one  part  of  the  plant,  whether  leaf  or  more  vivid.  By  this  continual  emission  of 
branch,  this  part  alone  will  become  green,  vital  air,  the  Almighty  incessantly  purifies 
If  we  cover  any  part  of  a  leaf  with  an  opaque  the  atmosphere,  and  repairs  the  loss  of  pure 
substance,  this  place  will  remain  white,  while  air  occasioned  by  respiration,  combustion, 
the  rest  becomes  green.  The  whiteness  of  the  fermentation,  putrefaction,  and  numerous  x 
inner  leaves  or  cabbages  is  a  partial  efiect  of  other  processes  which  have  a  tendency  to 
the  same  cause,  and  noany  other  examples  contaminate  this  fluid,  so  essential  to  the 
of  the  same  kind  might  easily  be  produced,  vigour  and  comfort  of  animal  life ;  so  that,  in 
M.  Decandolle,  who  seems  to  have  paid  par-  this  way,  by  the  agency  of  light,  a  due  equi* 
ticular  attention  to  this  subject,  haa  the  follow-  librium  is  always  maintained  between  the 
ing  remarks :  « It  is  certain,  that  between  the  constituent  parts  of  the  atmosphere, 
white  stale  of  plants  vegetating  in  darkness^  In  connexion  with  this  subject  the  foUow- 
and  complete  verdure,  every  possible  inter-  ing  curious  phenomenon  may  be  stated,  as 
mediate  degree  exists,  determined  by  the  in-  related  by  M.  Haggem,  a  lecturer  on  Natural 
tensity  of  fiie  light  Of  this  any  one  may  History  in  Sweden.  One  evening  he  per- 
easily  satisfy  himself  by  attending  to  the  ceived  a  faint  flash  of  light  repeatedly  dart 
colourof  a  plant  exposed  to  the  full  daylight;  firom  a  marigold.  Surprised  at  such  an  un- 
it exhibits  in  succession  all  the  degrees  of  common  appearance,  he  resolved  to  examine 
verdure.  I  had  already  seen  the  same  pheno-  it  with  attention ;  and,  to  be  aasured  it  was 
menon,  in  a  particular  manner,  by  exposing  no  deception  of  the  eye,  he  placed  a  man 
plants  reared  in  darkness  to  the  Ught  of  lamps,  near  him,  with  onlers  to  make  a  signal  at  the 
In  these  experiments,  I  not  only  saw  the  moment  when  he  observed  the  light  They 
colour  come  on  gradually,  aoconUng  to  the  both  saw  it  constantly  at  the  same  moment 
continuance  of  the  exposure  to  lig^t,  but  I  The  light  was  most  brilliant  on  marigolds  of 
satisfied  myself  that  a  certam  intensity  of  per-  an  orange  or  flame  colour,  but  scarcely  visible 
nianent  light  never  gives  to  a  plant  more  than  on  pale  ones.  The  flash  was  frequently  seen 
a  certain  degree  of  colour.  The  same  fact  on  the  same  flower  two  or  three  times  in 
readily  shows  itself  in  nature,  when  we  ex-  quick  succession,  but  more  commonly  at  ixh 
amine  the  plants  that  grow  under  shelter  or  tervals  of  several  minutes;  and  wber* several 
m  forests,  or  when  we  examine  in  succession  flowers  in  the  same  place  emitted  their  light 
the  state  of  the  leaves  that  form  the  heads,  together,  it  could  be  observed  at  a  oon- 
of  cabbages."*  siderable   distance.     The  phenomenon  was 

It  is  likewise  found  that  the  perspiration  remarked  in  the  months  of  July  and  August 

of  vegetables  b  increased  or  diminished  in  a  at  sunset,  and  for  half  an  hour  when  the  at- 

certkin  measure  by  the  degree  of  Ught  whicfi  mosphere  was  clear ;  but  after  a  rainy  day,  or 

falls  upon  them.    The  experiments  of  Mr.  P.  when  t^e  air  was  loaded  with  vapours,  nothing  . 

Miller  and  others  prove  that  plants  uniformly  of  it  was  seen.    The  following  flowers  emit- 
perspire  most  in  the  forenoon,  though  th^  ted  flashes  more  or  less  vivid,  in  this  order : 

temperature  of  the  air  in  which  they  are  1.  The  Marigold.    2.  Monk's  Hood.    3.  flit  . 

placed   should  be  unvaried.     M.  Guettard  Orange  Lily.    4.  The  Indian  Pink.    As  to 

likewise  informs  us  that  a  plant  exposed  to  the  ecMse  of  this  phenomenon,  diflferent  opi* 
the  rays  of  the  sun  has  its  perspiration  in-   nions  may  be  entertained.    From  the  rapidkf 

^  Memolrea  ds  la  Soe.  d'Aroaett.  vol.  U.  of  the  flash  and  other  cnrcumstancea,  it  maj 
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be  ooDJectured  that  electridtj  is  coneemed  But  the  detail  of  these  oxperimenta  and  Ibair 

in  imxlucing  this  appeaianoe.    M.  Haggem,  seT^ral  results  would  be  too  tedious  to  be  hera 

after  having  observed  the  flsirii  from   the  transcribed.    The  night  has  generally  beeo 

orange  lily,  the  anthers  of  which  are  at  con-  considered  as  more  fiivourable  dian  the  daj 

siderable  distance  from  the  petals,  found  that  ior  the  transmission  of  sound.    «That  thisii 

the  light  proceeded  from  the  petals  cmly ;  the  case,"  says  Psioiette,  «*  with  respect  to 

whence  he  concludes  that  this  electrical  light  our  ears  cannot  be  doubted :  but  this  argues 

Ib  caused,  by  the  pollen,  which,  in  flying  ofl(  nothing  against  my  opinion.    We  hear  fiir- 

is  scattered  on  the  petals.    But,  perhaps,  the  ther  by  night  on  account  of  the  silenee,  and 

true  cause  of  it  still  remains  to  be  aecertatned.  this  always  contributes  to  it,  while  the  noise 

10.  Light  haa  been  mppoaed  to  produce  a  of  a  wind  favourable  to  the  propagation  of  a 
eeriain  £gree  of  influence  on  the  raoPAOA-  sound  may  pieiwnt  the  sound  from  being 
Tiov  or  souKD.  M.  Parolette,  in  a  long  heard.**  In  teference  to  the  cause  which  pro- 
paper  in  the  **  Journal  de  Physique,*'  vol.  68,  duces  the  eflect  now  stated,  he  propoees  tlM 
which  is  copied  into  <' Nicholson's  Wiilooophi-  following  queries:  '*Is  the  atmospheric  air 
cal  Journal/*  voL  25,  p.  28-<39,  has  offsnd  a  more  dense  on  the  qipearanoe  of  light  than  in 
▼ariety  of  remarks,  and  detailed  a  number  of  darkness  1  Is  thb  greater  density  of  the  air, 
experiments  on  this  sufajept.  The  author  or  of  the  elastic  fluid  that  is  subservient  to 
■totes  the  following  circumstances  as  having  the  propagation  of  sound,  the  eflfeet  of  aeri- 
•uggested  the  connexion  between  light  and  form  substances  kept  in  this  state  tbnmgfa  the 
sound:  «In  ld03  I  lived  in  Paris,  and  being  medium  of  light  1*'  He  is  dispoeed,  on  the 
accustomed  to  rise  before  day  to  finisb  a  woik  whole,  lo  conclude  that  the  eflcMCt  in  question 
on  which  I  had  long  been  employed,  I  found  is  owing  to  the  action  of  light  upon  the  oxy- 
layself  frequently  tUsturbed  by  the  sound  of  gen  of  the  atmosphere,  since  oxygen  gas  is 
carriages,  as  my  windows  looked  into  one  of  found  by  experiment  to  be  best  adapted  to 
Che  most  frequented  streets  in  that  city.  This  the  transmission  of  sound, 
circumstance,  which  disturbed  me  in  my  Our  author  concludes  his  eommunicatiou 
studies  every  morning,  led  me  to  remark  that  vriUi  the  following  remarks :  '*  Light  has  a 
the  appearance  of  daybreak  peculiariy  affected  velocity  900,000  times  as  rapid  as  that  of 
the  propagation  of  the  sound ;  from  dull  and  sound.  Whether  it  emanate  from  the  sun 
deep,  which  it  was  before  day,  it  seemed  to  and  reach  to  our  earth,  or  act  by  means  of  vi- 
me  to  acquire  a  more  sonorous  sharpness  in  brations  agitating  the  particles  of  a  fluid  of  a 
the  period  that  succeeded  the  dissipation  of  peculiar  nature,  Uie  particles  of  this  fluid  most 
darkness.  The  rolling  of  the  wheels  seemed  be  extremely  light,  elastic,  and  active.  Nor 
to  announce  the  friction  of  some  substances  does  it  appear  to  me  unreasonable  to  ascribe 
grown  more  elastic ;  and  my  ear,  on  attending  to  the  mechanical  action  of  these  particles 
to  it,  perceived  this  difference  diminish  in  set  in  motion  by  sun  the  effects  its  pre- 
nroportion  as  the  sound  of  wheels  was  eoi^  eenoe  occasions  in  the  vibrations  that  proceed 
founded  with  those  excited  by  the  tumult  of  from  sonorous  bodies.  The  more  deeply  we 
objects  quitting  their  nocturnal  silence.  Struck  investigatq  the  theory  of  light,  the  mora  we 
with  this  observation,  I  attempted  to  discover  must  perceive  that  the  powera  by  Which  the 
whether  any  partieular  causes  had  deceived  universe  is  moved  reside  in  the  imperDeptiMs 
my  ears.  I  rose  several  times  before  day  for  particles  of  bodies;  and  that  the  grand  residts 
this  purpose  aloae,  and  was  eiwiy  time  con-  of  nstore  an  but  an  assemblage  of  an  order 
finned  in  my  suqncion  that  light  must  have  a  of  actioiis  that  take  place  in  itshofinitoly  small 
peoiliar  influence  on  the  propagatioD  of  sound,  ports;  consequentiy,  we  cannot  institute  a 
This  variation,  however,  in  the  manner  in  aeries  of  experimenti  mora  interesting  than 
which  the  air  gave  sounds,  might  be  the  eflfbot  those  which  tend  to  devekpe  the  properties  of 
nftiie  agitation  of  the  atmosphere  produced  light  Our  organs  of  sense  are  so  immediately 
faf  the  rarefaction  the  presence  of  the  sun  oo-  connected  vrith  the  fluid  that  enlightens  u% 
casioned;  but  the  situation  of  my  windows,  that  a  notion  of  having  acquired  an  idea  of 
and  the  usual  direction  of  the  morning  breeie»  the  mode  of  action  of  this  fluid  presents  itself 
militeted  against  this  argument.**  to  our  minds,  as  the  hope  of  a  striking  sd> 

The  author  then  pro^eds  to  give  a  descrip-  vance  in  the  knowledge  of  what  composes  the 

tion  of  a  very  delicate  instrument,  and'various  organic  mecfaaiiism  cl  our  lifo,  and  of  that  of 

ipparatus  for  measuring  the  propagation  and  beings  which  dosely  follow  the  rank  assigBsd 

intensity  of  sound,  and  the  various  experi-  to  the  human  spedes.** 

meato  both  in  the  dark  and  in  dayUght,  and  Such  is  a  brief  description  of  some  of  llw 

ikevrise  under  different  changes  of  the  atmo-  Isading  properties  of  light   Of  all  the  oljstM 

nhere,  which  were  made  with  his  apparatus,  that  present  themselves  to  the  philosophioand 

iJi  of  which  tended  to  prove  that  light  had  a  contemplative  mind,  light  is  one  of  the  noblert 

fusible  influence  in  the  propsgation  of  sound*  and  most  interasting.    The  aotisa  it  exerts 
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on  all  tile  combinations  of  matter,  its  extreme  proachea  the  equinox  in  apring,  the  animtl 
diviaibility,  the  rapidity  of  its  propagation,   and  vegetable  tribes  revive  and  nature  puta 
the  sablime  wonders  it  reveals,  and  the  office   on  a  new  and  a  smiling  aspect     When  he 
it  performs  in  what  constitutes  the  li&  of  or-   declines  towards  the  winter  solstice,  dreari* 
ganic  beings,  lead  us  to  consider  it  as  a  sub-   boss  and  desolation  ensue,  and  a  temporary 
stance  acting  the  first  part  in  the  economy  of   death  takes  place  among  the  tribes  of  the 
naturr.    The  magic  power  which  this  ema-   vegetable  world.    This  splendid    luminary, 
nation  from  the  heavens  exerts  on  our  organs   whose  light  embellishes  the  whole  of  this 
of  vision,  in  exhibiting  to  our  view  the  sub-   lower  creation,  forms  the  most  lively  repre- 
lime  spectacle  of  the  universe,  cannot  be  suffi-   sentatton  of  Him  who  is  the  source  and  the 
denUy  admired.    Nor  is  its  power  confined   centre  of  all  beauty  and  perfection.    **  God  is 
to  the  organs  of  sight;  all  our  senses  are,  in  a  sun,"  the  sun  of  the  uKiral  and  spiritual 
a  gpreater  or  less  degree,  subjected  to  the  action   universe,  from  whom  all  the  emanations  of 
of  light,  snd  all  the  objects  in  this  lower  ere-  knowledge,  kive,  and  felicity  descend.    "  He 
ation — ^whether  in  the  animal,  the  vegetable,   covereth  himself  with  light  as  with  a  gar- 
or  the  mineral  kingdoms— -are,  to  a  certain   ment,"  and  *<  dwells  in  light  inaccessible  and 
extent  susceptible  of  its  influence.      Our  fiill  of  glory."    The  felicity  and  enjoymenta 
globe  appears  to  be  little  more  than  an  accu-  of  the  future  world  are  adumbrated  under  the 
mulation  of  terrestrial  materials  introduced  ideas  of  light  and  ghry.   **  The  glory  of  God 
into  the  boundless  ocean  of  the  golar  light,  as   enlightens  the  celestial  dty ;"  Its  inhabitants 
a  theatre  on  which  it  may  display  its  exhaust-   are  represented  as  *<  the  saints  in  light/'  k 
less  power  and  energy,  and  g^ve  animation,   i>  declared  that  « their  sun  shall  no  more  go 
beauty,  and  sublimity  to  every  surrounding  down,"  and  that  *<  the  Lord  €rod  is  their  evef^ 
scene,  and  to  regulate  all  the  powers  of  na-   lasting  light**    So  that  light  not  <miy  cheera 
ture,  and  render  them  subservient  to  the  pur-   and  enhvens  all  beings  throughout  the  mate- 
poses  /or  which  they  were  ordained.  •  This   rial  creation,  but  is  the  emblem  of  the  EteN 
elementary  substance  appears  to  be  universal   nal  Mind,  and  of  all  that  is  delightful  and 
in  its  movements  and  in  its  influence.    It  de-   transporting  in  the  scenes  of  a  blessed  immoi^ 
acends  to  us  from  the  solar  orb.    It  wings  its   tality. 

way  through  the  voids  of  space,  along  a  In  the  formatian  of  light,  and  the  beneft- 
course  of  ninety-five  millions  of  mUes,  till  it  cent  efiects  it  produces,  the  wisdom  and 
arrives  at  the  outskirts  of  our  globe ;  it  passes  goodness  of  the  Almighty  are  conspicuously 
freely  through  the  surrounding  atmosphere ;  disphiyed.  Without  the  beams  of  the  sua 
it  strikes  upon  the  clouds,  and  is  reflected  by  and  the  influence  of  light,  what  were  all  the 
them ;  it  irradiates  the  mountains,  the  vales,  reahns  of  this  world  but  an  undistinguiahed 
the  forests,  the  rivers,  the  seaa,  and  all  tiie  chaos  and  so  many  dungeons  of  darkneast 
productions  of  the  vegetable  kingdom,  and  In  vain  ahould  we  roll  our  eyes  around  to  be* 
adorns  them  with  a  countless  assemblage  of  hold,  amid  the  universal  gloom,  the  flowery 
colours.  It  scatters  and  disperses  its  rays  fields,  the  verdant  plains,  the  flowing  stream*, 
from  one  end  of  creation  to  another,  difiusing  the  expansive  ooean,  the  moon  walking  in 
itself  throughout  every  sphere  of  the  universe,  brightness,  the  planets  in  their  courses,  or  the 
It  flies  without  intermission  from  star  to  star,  innumerable  host  of  stars.  All  would  be  lost 
and  from  suns  to  planets,  throughout  the  to  the  eye  of  man,  and  the  « blackness  ol 
boundless  sphere  of  immensi^,  forming  a  con-  darkneas"  would  surround  him  for  ever.  And 
necting  chain  and  a  medium  of  communica-  with  how  much  wiidom  has  every  thing  beaa 
tion  among  all  the  worlds  and  beings  within  arranged  in  relati<m  to  the  motions  and  ra^ 
the  wide  empire  of  Omnipotence.  nuteness  of  light  1     Were  it  capable  of  being 

When  tiie  sun  is  said  **  to  rule  over  the  transformed  into  a  aolid  substance,  and  retain 
day,"  it  ui  intimated  that  he  acts  as  the  vice-  its  present  velocity,  it  would  form  the  moat 
gerent  of  the  Almighty,  who  has  invested  dreadfid  and  i4>palling  element  in  nature,  and 
him  with  a  mechanical  power  of  giving  light,  produce  univenHd  terror  and  destruction 
life,  and  motion  to  all  the  beings  susceptible  throughout  the  universe.  That  ihk  ui  not 
of  receiving  impressions  from  his  radiance,  impossible,  and  could  easily  be  efliBcted  by 
As  the  servant  of  his  Creator,  he  distributes  the  hand  of  Omnipotence,  appears  from  aock 
blessings  without  number  among  all  the  tribes  sulwtances  aa  phosphoruSy  where  light  is  sii|^ 
of  sentient  and  intelligent  existence.  When  poaed  to  be  concentrated  in  a  solid  state.  But 
his  rays  illumine  the  eastern  sky  in  the  mom-  in  all  its  operations  and  effects,  as  it  is  now 
ing,  all  nature  is  enlivened  with  his  presence,  directed  by  unerring  wisdom  and  beneficenoe^ 
When  he  sinks  beneath  the  western  horiaon,  it  exhibito  itself  as  tha  most  benign  and  de* 
the  flowers  droop,  the  birds  retire  to  their  lightiul  element  conneeted  with  the  conatitiH 
nesta,  and  m  mantle  of  darkness  is  spread  over  tion  of  the  material  system,  difiusing  splendour 
die  landsfape  of  the  world.     Wben  he  ap-   and  felicity  wherever  its  influence  extendsi 
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CHAPTER  V. 

On  the  Btfradion  cf  Light. 


BxTBAOTiov  if  the  turning  or  bending  of 
the  rays  of  light  out  of  their  natural  course. 

Light,  when  proceeding  from  a  luminous 
body— without  being  reflected  from  any  opaque 
aubetance  or  inflected  by  passing  near  one-~ 
is  invariably  found  to  proceed  in  straight  lines 
without  the  least  deviation.  But  if  it  hap- 
pens to  paas  obliquely  from  one  medium  to 
another,  it  always  leaves  the  direction  it  had 
before  and  assumes  a  new  one.  This  change 
of  direction,  or  bending  of  the  rays  of  light, 
IB  what  is  called  Refiaetion — a  term  which 
probably  had  its  origin  from  the  broken  ^^ 
pearanoe  which  a  staffer  a  long  pole  exhibits 
when  a  portion  of  it  is  immerwd  in  water — 
'  the  word,  derived  from  the  Lalin^-ot^,  lite- 
tally  signifying  breaking  or  benmng. 

When  light  is  thus  refracted,  or  has  taken 
a  new  direction,  it  then  proceeds  invariably 
in  a  straight  line  till  it  meets  with  a  different 
medium,*  when  it  is  again  turned  out  of  its 
course.  It  must  be  observed,  however,  that 
though  we  may  by  this  means  cause  the  rays 
of  light  to  make  any  number  of  angles  in 
their  course,  it  is  impossible  for  us  to  make 
them  describe  a  curve,  except  in  one  single 
case,  namely,  where  they  pass  through  a  me- 
dium, the  density  of  which  either  uniformly 
increases  or  diminishes.  This  is  the  case 
with  the  light  of  the  celestial  bodies,  which 
passes  dovmward  through  our  atmosphere, 
and  likewiM  with  that  which  is  reflected  up- 
ward through  it  by  terrestrial  objects.  In 
both  these  cases  it  describes  a  curve  of  the 
hyperbolic  kind ;  but  at  all  other  times  it  pro- 
ceeids  in  straight  lines,  or  in  what  may  be 
taken  for  straight  lines  without  any  senisible 
enor. 

There  are  two  circumstanoes  essential  to 
refraction.  1.  That  the  rays  of  light  shall 
pass  out  of  one  medium  into  another  of  a  dif- 
ferent density,  or  of  a  greater  or  less  degree 
of  reaistanoe.  2.  That  they  paas  in  an  06- 
kque  direction.  The  denser  the  refracting 
inedium,  or  that  into  which  the  ray  enters, 
the  greater  will  be  its  refracting  power;  and 
of  two  refracting  mediums  of  the  same  den- 
sity, that  which  is  of  an  oily  or  inflammable 
nature  will  have  a  greater  refincting  power 

•  By  a  wuiimm.  In  optks,  is  meant  the  ipace  in 
which  a  ray  of  light  moves,  whether  pare  epace, 
air,  water,  glau,  diamond,  or  any  other  transpa- 
rent sttbetance  through  whieh  the  rayi  of  light 
can  paee  in  etraiglit  lilies. 
042) 


^  C 


than  the  other.  The  nature  of  reflraction  may 
be  more  particularly  explained  and  illustrateg 
by  the  following  figure  and  description : 

Let  il  Z>  /f  X  fig*  3f  he  a  body  of  water,  A 
D  its  Burfiu»,  C  a  pomt  in  which  a  ray  of 
light,  B  C,  enters  from  the  air  into  the  water. 
This  ray,  by  the  greater  density  of  the  water,  iik- 

stead  of  pass- 
Fig.  8.  ing      strai^ 

forward  in  its 
Jd  first   direction 

tP  to  X,  will  be 

bent    at    the 

point  C,  and 
C D  pass  along  in 

the    direction 

£,  which 

_  is  called    the 

j[  refracted  ray 

Let  the  line 
F  G  ht  drawn  perpendicular  to  the  surface 
of  the  water  in  C,  then  it  is  evident  that  the 
ray  B  C,  in  passing  out  of  air,  a  rare  xd^ 
dium,  into  a  dense  medium,  as  water,  is  re- 
fracted into  a  ray  C  £,  which  is  nearer  to 
the  perpendicular  C  G  than  the  incident  ray 
B  C,  and,  on  the  contrary,  the  ray  E  C, 
passing  out  of  a  denser  medium  into  a  rarer, 
will  be  refracted  into  C  B,  which  is  further 
from  the  perpendicular. 

The  aame  thing  may  be  otherwise  illus- 
trated as  follows:  Suppoae  a  hole  made  in 
one  of  the  sidea  of  the  vessel,  as  at  a,  and  m 
lighted  candle  placed  within  two  or  three  feet 
of  it,  when  empty,  so  that  its  flame  may  be 
at  £,  a  ray  of  light  proceeding  from  it  will 
pass  through  the  hole,  a,  in  a  straight  line, 
X  J8  C  JC,  till  it  reach  the  bottom  of  the  ves* 
sel  at  JT,  where  it  will  form  a  small  circle  of 
light  Having  put  a  mark  at  the  point  JT, 
pour  water  into  the  vessel  till  it  rise  to  the 
height  A  D,  and  the  round  spot  that  vras  for- 
merly at  K  will  appear  at  E ;  that  is,  the  ray 
whidi  went  straight  forward,  when  the  vessel 
was  empty,  to  K,  has  been  bent  at  the  point 
C,  where  it  falls  into  the  water,  into  the  line 
C  E,  In  this  experiment  it  is  necessary  that 
the  front  of  the  vessel  should  be  of  glaas,  in 
order  that  the  course  of  the  ray  may  be  seen; 
and  if  a  Uttle  soap  be  mixed  with  the  water 
ao  as  to  give  it  a  little  mistiness,  the  ray  C  J? 
will  be  distinctly  ]Mroeived.  If,  in  place  of 
fresh  water,  we  pmir  in  salt  waiter,  it  will  be 
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fimnd  that  die  ray  B  C  \b  more  bent  at  C. 
In  like  manner,  alcohol  will  refract  the  ray  B 
C  more  than  salt  water,  and  oil  more  than 
alcohol,  and  a  piece  of  aoUd  glaaa,  of  the  shape 
of  the  water,  would  refract  the  light  still  more 
than  the  oiL 

The  angle  of  refraction  depends  on  the 
obliquity  of  the  rays  falling  on  the  refracting 
surface  being  always  such,  that  the  sine  of  the 
incident  angle  is  to  the  sine  of  the  refracted 
angle  in  a  given  proportion.  The  incident 
angle  is  the  angle  made  by  a^ray  of  light  and 
a  Ihie  drawn  perpendicular  to  the  refracting 
surface,  at  the  point  where  the  light  enters 
the  surface.  The  refracted  angle  is  the  angle 
made  by  the  ray  in  the  refracting  medium 
with  the  same  perpendicular  produced.  The 
fine  of  the  angle  is  a  line  which  serves  to 
measure  the  angle,  being  drawn  from  a  point 
in  one  leg  perpendicular  to  the  other.  The 
fi^Uowing  figure  (fig.  3)  will  tend  to  illustrate 
tV*se  definitions. 

Pig.  a. 


In  this  figure,  B  C  is  the  incident  ray,  C 
K  the  refracted  ray,  D  G  the  perpendicular, 
A  D  the  sine  of  the  angle  of  incidence  A  C 
/>,  and  H  R  the  sine  of  the  angle  of  refraction 
G  C  E,  Now,  it  is  a  proposition  in  optics, 
that  the  sine  A  D  of  the  angle  of  incidence 
B  C  D  ia  either  accurately  or  very  nearly  in 
a  given  proportion  to  the  sine  H  R  of  the 
angle  of  refraction  G  C  E,  This  ratio  of  the 
sines  is  as  four  to  three,  when  the  refraction 
is  made  out  of  air  into  water,  that  u^  A  D  ib 
to  H  Rbb  four  to  three.  When  the  refrac- 
tion is  out  of  air  into  glass,  the  proportion  is 
about  as  thirty-one  to  twenty,  or  nearly  as 
three  to  two.  If  the  refraction  be  out  of  air 
into  diamond,  it  b  as  five  to  two,  that  is  A 
p  ;  H  Ri  :  5  :  2.  The  denser  the  medium 
is,  the  less  is  the  angle  and  sine  of  refraction. 
If  a  ray  of  light,  M  C,  were  to  pass  from  air 
into  water,  or  from  empty  space  into  air,  in 
the  direction  M  C  perpendicidar  to  the  plane 
N  Of  which  separates  the  two  mediums,  it 
would  suffer  no  refraction,  because  one  of  the 


eMwntials  to  that  efiect  is  wan&ig,  namely 
the  obUquity  oi  the  inddenoe. 

It  may  also  be  proper  to  remark  that  a  ray 
of  light  cannot  pass  out  of  a  denser  medium 
into  a  rarer,  if  the  angle  of  incidence  exceed 
a  certainr  limit  Thus  a  ray  of  light  will  not 
pass  out  of  glass  into  air,  if  the  angle  of  in- 
cidence exceed  40°  11';  or  out  of  glass  into 
water,  if  the  angle  of  incidence  exceed  59° 
2(/.  In  such  cases  refraction  will  be  changed 
into  reflection. 

The  following  common  experiments;  which 
are  easily  performed,  will  illustrate  the  doctrine 
of  refiraction :  Put  a  shilling,  or  any  other 
small  object  which  is  easily  distinguished,  into 
a  basin  or  any  other  similar  vessel,  and  then 
retire  to  such  a  distance  as  that  the  edge  x>f 
the  vessel  shall  just  hide  it  from  your  sight 
If  then  you  cause  another  person  to  fill  the 
vessel  with  water,  you  will  find  that  the 
shilling  ii  rendered  perfectly  visible,  although 
you  have  not  in  the  slightest  degree  changed 
your  position.  The  reason  of  this  is,  that 
the  rays  of  light,  by  which  it  is  rendered 
visibie  ftre  bent  out  of  their  course.  Thus» 
suppose  the  shilling  to  have  been  placed  in 
tb'  jottom  of  the  basin  at  E  (fig.  2,)  the  ray 
of  light  B  C  which  passes  obliquely  frt>m  the 
air  into  water  at  C,  instead  of  continuing  its 
eourse  to  K,  takes  the  direction  of  C  E,  and, 
consequently,  an  object  at  E  would  be  ren- 
dered visible  by  rays  proceeding  in.  that  di- 
rection, when  Uiey  would  not  have  touched 
it  had  they  proceeded  in  their  direct  course. 

The  same  principle  is  illustrated  by  the 
following  experiment:  Place  a  basin  or  square 
box  on  a  table,  and  a  candle  at  a  small  dis- 
tance from  it;  lay  a  small  rod  or  stick  across 
the  sides  of  the  basin,  and  mark  the  place 
where  the  extremity  of  the  shadow  frtlb,  by 
placing  a  shilling  or  other  object  at  the  point ; 
then  let  water  be  poured  into  the  basin,  and 
the  shadow  will  then  fall  much  nearer  to  the 
side  next  the  candle  than  before.  This  ex- 
periment may  likewise  be  peiformed  by  simply 
observing  the  chalige  produced  on  the  shadow 
of  the  side  of  the  basin  itsel£  Again,  put  a 
long  stick  obliquely  into  deep  water,  and  tlie 
stick  will  seem  to  be  broken  at  the  point 
where  it  appean  at  the  surface  of  the  water, 
the  part  which  is  immersed  in  the  water  ap- 
pearing to  be  bent  upward.  Hence  every 
one  must  have  observed  that,  in  rowing  a  boat, 
the  ends  of  the  oan  appear  bent  or  broken 
every  time  they  are  immersed  in  the  water, 
and  their  appearance  at  such  times  is  a  repre* 
sentation  of  the  course  of  the  refracted  rays. 
Again,  fill  a  pretty  deep  jar  with  water,  and 
you  will  observe  the  bottom  of  the  jar  con- 
siderably elevated,  so  that  it  appean  much 
shallower  than  it  did  before  the  water  was 
poured  in,  in  the  proportioli  of  nearly  a  third 
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of  its  depth,  which  is  owing  to  the  ssme  cause  eye  has  the  same  refractrre  power  as  water, 

as  that  which  makes  the  end  of  a  stick  im-  the  rays  of  light  froai  any  object  under  water 

racFKd  in  water  appear  more  elevated  than  it  will  undergo  no  refiracliou  in  paanng  through 

would  do  if  there  were  no  refraction.    An-  tiie  cornea  and  aqueous  humour,  and  will 

other  experiment   may  be  just  mentioned,  therefore  meet  in  a  point  far  behind  the 

Put  a  sixpence  in  a  wine-glass,  and  pour  upon  retina.    But  if  any  person,  accustomed  to  go 

it  a  little  water.    When  viewed  in  a  certain  below  water,  should  use  a  pair  of  spectacles, 

position,  two  sixpences  will  appear  in  the  consisting  of  two  convex  lenses,  the  radius  of 

glean    one  image  of  the  sixpence  from  below,  whose  surface  is  three  tenths  of  an  inch — 

which  comes  directly  to  the  eye,  and  another  which  is  nearly  the  radius  of  the  convexity 

which  appears  considerably  raised  above  the  of  the  comear— hewill  see  objects  as  distinctly 

other,  ih  consequence  of  the  rays  of  light  rising  below  water  as  above  it 

through  the  water,  and  being  refracted.    In  It  is  owing  to  refraction  that  we  cannot 

this  experiment  the  wine-glass  should  not  be  judge  so  accurately  of  magnitudes  and  dis- 

more  than  half  filled  with  water.  tonoes  in  water  as  in  air.    A  fish  looks  oon- 

The  refraction  of  light  explains  the  cauies  siderably  larger  in  water  than  when  taken 

of  many  carious  and  interesting  phenomena  out  of  it    An  object  plunged  veriicaUy  into 

both  in  the  heavens  and  on  the  earth.  When  water  always  appears  contracted,  and  the 

we  stand  on  the  banks  of  a  river,  and  look  more  so  as  ite  upper  extremity  approaches 

obliquely  through  the  waters  to  ite  bottom,  nearer  the  sur&ce  of  the  water.    Everything 

we  are  apt  to  think  it  is  much  shallower  than  remaining  in  the  same  situation,  if  we  teke 

it  really  is.   If  it  be  eight  feet  deep  in  reality,  it  the  object  gradually  out  of  the  water,  and  it 

will  appear  from  the  bank  to  be  only  six  feet;  be  of  a  slender  form,  we  shall  see  it  become 

if  it  be  five  feet  and  a  half  deep,  it  will  ap-  larger  and  larger,  by  a  rapid  developement,  as 

pear  only  about  four  feet    This  is  owing  to  it  were,  of  all  ite  parts.    The  distortion  of 

die  efiects  of  refinction,  by  which  the  bottom  objects,  seen  through  a  crooked  pane  of  glasr 

of  the  river  is  apparently  raised  by  the  refrac-  in  a  window,  likewise  arises  from  ita  unequal 

tion  of  the  light  passing  through  the  water  refraction  of  the  rays  that  pass  through  it 

into  air,  so  as  to  make  the  bottom  appear  It  has  been  calculated  that,  in  looking  through 

higher  than  it  really  is,  as  in  the  experiment  the  common  glass  of  a  window,  objecte  appear 

with  the  jar  of  water.  This  is  a  circumstenoe  about  the  one-thirtieth  of  an  inch  out  of  their 

of  some  importance  to  bo  known  and  attended  real  place,  by  means  of  the  refraction. 

to  in  order  to  personal  safety ;  for  many  school-  Refraction  likewise  produces  an  effect  upon 

boys  and  other  young  persons  have  lost  their  the  htavenly  bodies,  so  that  their  apparent 

lives  by  attempting  to  ford  a  river,  the  bottom  positions  are  generally  different  from  their 

of  which  appeared  to  be  within  their  reach  real.     By  the  refractive  power  of  the  atmo- 

wben  they  viewed  it  from  ite  banks ;  and  sphere,  the  sun  is  seen  before  he  comes  to  the 

even  adult  travellers  on  horseback  have  some-  horizon  in  the  morning,  and  after  he  sinks 

times  frillen  victims  to  this  optical  deception ;  beneath  it  in  the  evening ;  and  hence  this  lu- 

and  this  is  not  the  only  case  in  which  a  minary  is  never  seen  in  the  place  in  which  it 

knowledge  of  the  laws  of  nature  may  be  use-  really  is,  except  when  it  passes  the  zenith  at 

fill  in  ^guarding  us  against  dangers  and  fetal  noon,  to  places  within  the  torrid  xone.    The 

accidents.  sun  is  visible  when  actually  thirty-two  minutes 

It  is  likewise  owing  to  thisrefiractive  power  of  a  degree  below  the  horizon,  and  when  the 

in  water  that  a  skilful  marksman,  who  wishes  opaque  rotundity  of  the  earth  is  interposed 

to  shoot  fish  under  water,  is  obliged  to  take  between  our  eye  and  that  orb,  just  on  the 

aim  considerably  behw  the  fish  as  it  appears,  same  principle  as,  in  the  experiment  with  the 

because  it  seems  much  nearer  the  top  of  the  shilling  and  basin  of  water,  the  shilling  was 

water  than  it  really  is.    An  acquaintance  seen  when  the  edge  of  the  basin  interposed 

with  this  property  of  light  is  particulariy  use-  between  it  and  the  sight    The  refractive 

ful  to  divers,  for,  in  any  of  their  movemente  power  of  the  atmosphere  has  been  found  to 

or  operations,  should  they  aim  directly  at  the  be  much  greater,  in  certain  cases,  than  what 

object,  they  would  arrive  at  a  point  consider-  has  been  now  steted.    In  the  year  159b,  a 

ably  beyond   it;  whereas,  by  having  some  company  ofDuteh  sailors  having  been  wrecked 

idea  of  Uie  depth  of  the  water,  and  the  angle  on  the  shores  of  Nova  Zembia,  and  having 

which  a  line  drawn  from  the  eye  to  the  object  been  obliged  to  remain  in  that  desolate  region 

makes  with  ite  surface,  the  point  at  the  bottom  during  a  night  of  more  than  three  months, 

of  the  water,  between  the  eye  and  the  object  beheld  the  sun  make  his  appearance  in  the 

at  whicii  the  aim  is  to  be  taken,  may  be  horizon  about  sixteen  days  before  the  time  in 

easily  determined.    For  the  same  reason,  a  which  he  ^ould  have  risen  according  to  eai- 

person  below  water  does  not  see  objecte  dis.  culation,  and  when  his  body  was  actuall)^ 

taoctly.    For,  as  Xtta  aqueous  humour  of  the  more  than  four  degrees  beloT  the  horizon; 
(744) 
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wUcb  drcnnwUnce  haf  been   BUribuled  to 
the  great  retracttTe  power  oT  the  atmoaphere 

in  thoae  inlenaiily  cold  ngions.     Ttu(  nine-  re&ictian  of  the  ntoxiapberB.  inu)  ue  atremoa 

two  at  the  atawMphera,  which  rendeim  the  ip-  d  a,to  that  the  bod;  of  the  lun,  though  aa- 

jiwetit'iuing  and  Htting  of  the  ma  both  tuallj  intercepted  by  the  curve  of  the  earth'a 

earher  and  later  than  the  real,  produeaa,  at  conveiitjr,  cotuiating  of  a  dense  masi  of  land 

least,  one  important  beneficial  effect.     It  jxo-  or  water,  is  actually  beheU  by  the  apectator 

coma  for  Da  the  benefit  of  a  much  Icmger  day,  at  a.     The  refnetite  power  of  the  atmoa^dHve 

at  all  seaaona  of  the  veai,  than  we  ahould  en-  gradually  diminishea  from  the  hwiuHi  to  the 

joy  did  not  this  property  of  the  atntoephere  leaith,  and  increaaea  from  the  lenilta  to  the 

{iloduce  this  eSect    It  ia  owing  to  the  aaow  horizon,  in  proporticHi  to  the  density  of  its 

canae  that  the  disks  (^  the  sun  and  moon  ap-  difierent  alrata,  being  denmst  at  its  lower  ei' 

pear  elliptical  or  oval  when  aeen  in  the  hori-  tremity  neit  the  earth,  and  more  rare  tonanla 

■on,   iheir    horiiontal    diamelera    appearing  itj  higher  regiona.    If  a  peiaon  at  a  iiad  the 

longer  than  their  vertical,  which  ts  cauAd  by  sun,  e,  in  his  zemth,  he  would  aae  him  where 

the  greater  refraction  of  the  raya  eoming  from  be  really  is;  for  hij  raya  coming  perpendicu- 

ibe  lower  limb,  which  is  immeraed  in  the  den-  larly    through    the    atnraaphere,  would    be 

Kat  part  of  the  atuioapbere.  equally  attracted  in  all  direetionsi  and  would. 

The  illuminalioa  of  the  beavena  which  therefore,  anfler  no  inSeclion.     But,  about 

precedes  the  riong  of  the  aun,  and  continuea  two  in  the  afternoon,  be  would  see  the  ion 

aome  tints  after  be  ia  act,  or  what  ia  commonly  at  t,  though,  in  i«ali7,  he  was  at  k,  thirty* 

called  the  morning  and  evening  twilight,  a  three  aeconda  lower  lluji  hia  apparent  ailo^ 

likeniae  produced  by  the  atmospherical  re-  tion.     At    about   four  in   the    afternoon   be 

fiaction,  which  circumetance  fbrms  a  very  would  aee  him  at  in,  when  be  is  at  n,  ime 

pleasing  and  beneficial  arrajigement  in  the  minute  and  thirty-eight  aecODda  from  his  ap. 

ayalem  of  nature.    It  not  only  prolongs  to  us  parent  ailuali[»i.    But  at  six  o'clock,  when 

Uie  influence   of  tha   solar  light,  and    adds  wo  ahall  auppoee  be  sets,  he  will  be  seen  at  o, 

neatly  two  bouri  to  the  length  oi  our  day,  though  he  is  at  that  tinw  at  p,  more  than 

but  prevents  us  from  being  (lansported  all  at  thirty-two  minutes  below  the  hotiioD.  Tbeae 

onoe  from  the  darkocaa  of  niidni^t  to  the  phenomena  arise  from  the  diflinent  retractile 

aplendour  of  noonday,  and  from  the  efful-  powera  of  the  atmosfihere  at  diflerant  eleva- 

gence  of  day  lo  the  ^oom  and  borrora  of  the  dans,  and  from  the  obliquity  with  which  the 

nigbl,  which  would  bewilder  the  traveller  and  raya  of  light  &11  upon  it ;  for  we  aee  every 

navigator  in  their  journeys  by  aea  or  land,  object  along  that  line  in  which  the  rays  from 

and  strike  the  living  world  with  terror  and  it  are  dirrcted  by  the  last  medium  through 

■inazemenL  which  they  passed. 

The  following  figure  will  illustrate  the  po-  Tha  same  phenomena  happen  in  relation 

nlion  now  staled,  and  the  manaer  in  which  to  the  moon,    the  planeto,  the   comet*,   the 

the    refraction   of  the   atmosphere   produces  atara,  aiMl  every  other  celestial  body,  all  of 

tbexe  ellects :  Let  A  a  C,  fig.  4,  represent  which  appear  mora  elevated,  eqiedally  when 

one-half  of  our  globe,  and  the  dark  apace  be-  near  the  horiion,  than  their  true  ptac«.    The 

tneen  that  curve  and  B  r  I},lhe  atmosphere,  variable  and  increasing  refraction  from  th» 

A  peraou  standing  on  the  earth's  sutftce  at  a  lenitb  to  the  horiion  is  a  source  of  conaidera- 

would  aee  the  sun  rise  at  b,  when  that  lumi-  bie  trouble  and  difficulty  in  making  astrmo. 

B«^  was  in  reality  only  at  c,  more  than  half  mical  observations,  and  in  nautical  calculi- 
lions  ;  for,  in  order  to   determiae  the  real 

Fig.  A.  altitudes  of  the  heavenly  bodiea,  the  exact 
degree  of  nifiaetion  at  the  obaerved  eletatioo 
must  be  taken  into  account.    To  the  aanM 

baa   aometimea   occuired,   namely,    that   the 

noon  haa  been   seen  rising  totally  edipsed, 

while  the  sun  was  still  visiUe  in  the  oppoaita 

quarter  of  the  horizon.    At  the  middle  of  ■ 

total  eclipse  of  the  moon,  the  aun  and  moon 

■re  in  (^ipaation,  or   ISO   degrees  asunder; 

and,  therefore,  were  no  atmosphere  aurrouiMl- 

ing  the  earib,  theae  luminariea,  in  aucb  a  po- 

aition,  could  never  be  aeen  above  the  borium 

•  degree  below  the  horiion.    When  the  raya   at  the  same  time.    But,  by  the  refiaction  uf 

el  the  tun,  after  having  proceeded  in  a  straight    the  etmoaphere  near  the  horizon,  the  bodiea 

bw  tbnHub  empty  space,  gtrika  the  upper    (^tbe  sua  and  moon  are  raised  raore  than  33 
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miiratsd  above  ihtix  trae  places,  which  it  affirmed,  as  fiir  to  the  westward  as  Dieppe. 

eq[iial,  and  sometiaies  more  than  eqoal,  to  the  wbich  could  not  be  much  less  than  eighty  oc 

ifiparent  diameters  of  these  bodies.  ninety  miles.    By  the  telescope  the  French 

v...^      J*          n          i>Di*j*      '    -D  t  fishings-boats  were  plainly  seen  at  anchor,  and 

Extraordinary  Cases  oflUfractum  in  lUla.  ^  ^„^^  ^J^„  ^  ^  ^^  r^'  ^ 

turn  to  Terrestrial  OhjeeU.  ^^^  ^^  ^  buildings,  were  peifecUj 

In  consequence  of  the  accidental  oonden-  discernible, 

aation  of  certain  strata  of  the  atmosphere,  This  singular  phenomenon  was  doubtless 

some  Tery  singular  eflects  have  been  pro-  occasioned    by  an  extraordinary  refraction, 

duoed  in  the  apparent  elevation  of  terrestrial  produced  by  an  unusual  expansion  or  conden- 

objects  to  a  position  much  beyond  that  in  sation  of  the  lower  strata  of  the  atmosphere, 

n^ch  they  usually  appear.    The  following  arising  from  circumstances  connected  with  the 

instance  is  worthy  of  notice.  It  is  taken  from  extreme  heat  of  the  season.     The   objects 

the  Philosophical  Transactions  of  London  for  seem  to  have  been  apparently  raised  fax  above 

1708,  and  was  communicated  by  W.  Latham,  their  natural  positions;  for,  from  the  beach  at 

Esq.,  F.R.8.,  who  observed  the  phenomenon  Hastings,  a  straight  line,  drawn  across  towards 

from  Hastings,  on  the  south  coast  of  Eng-  the  French  coast,  wonld  have  been  intercepted 

land:  <*  On  July  26,  1707,  about  five  o'clock  by  the  curve  of  the  waters.    They  seem,  also^ 

in  the  afternoon,  as  I  was  sitting    in    my  to  have  been  magnified  by  the  refraction,  and 

dining-room  in  this  place,  which  is  situated  brought,  apparently,  four  or  five  times  nearer 

opon  the  Parade,  close  to  the  seashore,  nearly  the  eye,  than  in  the  ordinary  state  of  the  at* 

fimiting  the  south,  my  attention  was  excited  mosphere. 

by  a  number  of  people  running  down  to  the  The  following  are  likewise  instances  of  un- 

seaside.    Upon  inquiring  the  reason,  I  was  usual  refraction :  When  Captain  Colby  was 

informed  that  the  coast  of  France  was  piainly  ranging  over  the  coast  of  Caithness,  with  the 

to  be  distinguished  by  the  naked  eye.     I  im-  telescope  of  his  great  Theodolite,  on  the  21st 

mediately  went  down  to  the  shore,  and  was  of  June,  1819,  at  eight  o'clock,  p.x.,  from 

surprised  to  find  that,  even  without  the  as-  Corryhabbie  Hill,  near  Mortlich,  in  Banflshire, 

■istance  of  a  telescope,  I  could  very  plainly  he  observed  a  brig  over  the  land  of  Caithness, 

see  the  clifls  on  the  opposite  coast,  which,  at  sailing  to  the  westward  in  the  Pentland  Frith, 

the  nearest  part,  are  between  forty  and  fifty  between  the  Dunnet  and  Duncansby  heads. 

miles  distant,  and  axe  not  to  be  discemed  Having  satisfied  himself  as  to  the  (act,  he  re- 

from  that  low  situation  by  the  aid  of  the  best  quested  his  assistants,  Lieutenants  Robe  and 

glasses.    They  appeared  to  be  only  a  few  Dawson,  to  look  through  the  telescope,  which 

miles  oft*,  and  seemed  to  extend  for  some  they  immediately  did,  and  observed  the  brig 

leagues  along  the  coast    T  pursued  my  walk  likewise.    It  was  very  distinctly  visible  for 

along  the  shore  eastward,  close  to  the  water's  several  minutes,  while  the  party  continued  to 

edge,  conversing  with  the  sailors  and  fisher-  look  at  it,  and  to  satisfy  themselves  as  to  its 

men  upon  the  subject    They  at  first  would  position.    The  brig  could  not  have  been  less 

not  be  persuaded  of  the  reality  of  the  appear-  than  from  ninety  to  one  hundred  miles  dis- 

ance ;  but  they  soon  became  so  thoroughly  tant ;  and,  as  the  station  on  Corryhabbie  is 

convinced  by  the  clifla  gradually  appearing  not  above  850  yards  above  the  sea,  the  ph^ 

more  elevated,  and  approaching  nearer,  as  it  nomenon  is  interesting.    The  thermometer 

were,  that  they  pointed  out  and  named  to  me  was  at  44^.    The  night  and  day  preceding 

the  difierent  places  they  had  been  accustomed  the  sight  of  the  brig  had  been  continually 

to  visit,  such  as  the  Bay,  the  Old  Head,  or  rainy  and  misty,  and  it  was  not  till  seven 

Man,  the  Windmill,  dec,  at  Boulogne,  8t  o'clock  of  the  evening  of  the  21st  that  the 

Yallery,  and  other  places  on  the  coast  of  Pi-  clouds  cleared  ofif  the  hilL* 

caidy,  which  they  afterward  confirmed,  when  Captain  Scoresby  relates  a  singular  pheno> 

they  viewed  them  through  their  telescopes,  menon  of  this  kind,  which  occurred  while  he 

Their  observations  were,  that  the  places  ap-  was  traversing  the  Polar  seas.    His  ship  hsd 

peared  as  near  as  if  they  were  sailing,  at  a  been  separated  by  the  ice  from  that  of  his 

small  distance,  into  the  harbours.     The  day  father  for  a  considerable  time,  and  he  was 

on  which  this  phenomenon  was  seen  was  ex-  looking  out  for  her  every  day  with  great  anx* 

tremely  hot ;  it  was  high  water  at  Hastings  iety.     At  length,  one  evenmg,  to  his  utter 

about  two  o'clock  p.m.,  and  not  a  breath  of  astonishment,  he  saw  her  suspended  in  the 

wind  was  stirring  the  whole  day."     From  air,  in  an  inverted  position,  traced  on  the  ho- 

tfae  summit  of  ah  adjacent  hill,  a  most  beauti-  rizon  in  the  clearest  colours,  and  with  the 

Ihl  scene  is  said  to  have  presented  itself.     At  mo»t  distinct  and  perfect  representation.    Ho 

cne  glance  the  speciators  could  see  Dunge-  sailed  in  the  direction  in  which  he  saw  thif 

BMs,  Dover  Cli^  and  the  French  coast,  all  ,  Ejinburgh  PhUosoFUcal  Jouraal  for  October. 

MODg  firom  Calais  to  St  Yallery,  and,  as  some  1819,  p.  411. 
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ynmanwej  phenomenon,  and  actually  found  his  the  Une  of  our  Tinble  horism.    In  combine 

Other's  vesael  by  its  indication.    He  was  di-  tion  with  the  power  of  reflection,  it  cieates 

▼idedfromhimby  immense  nuisses  of  icebergs,  visionary  landscapes,  and  a  variety  of  gro* 

and  at  such  a  distance  that  it  was  quite  im-  tesque  and  extraordinary  appearances,  which 

possible  to  have  seen  the  ship  in  her  actual  delight  and  astonish,  and  sometimes  appal  the 

8ituati'>n,  or  to  have  seen  her  at  all,  if  her  bebolderB.    In  short,  as  we  shall  afterwards 

spectrum  had  not  been  thus  raised  several  de-  see  more  particularly,  the  refraction  of  light 

giees  above  the  horizon  into  the  sky  by  this  through  glasses  of  different  figures  forms  the 

extraordinary  refiraction.    She  was  reckoned  /principle  on  which  telescopes  and  microscopes 

to  be  seventeen  miles  beyond  the  visible  ho-  are  constructed,  by  which  both  the  remote 

rizon,  and  thirty  miles  distant  and  the  minute  wonders  of  creation  have  been 

Mrs.  Somerville  states  that  a  friend -of  hers,  disclosed  to  view.   So  that,  had  theie  been  no 

while  standing  on  the  plains  of  Hindostan,  bodies  capable  of  refracting  the  rays  of  Ught, 

saw  the  whole  •  upper  chain  of  the  Himalaya  we  should  have  temained  for  ever  ignorant 

Mountains  start  into  view,  from  a  sudden  of  many  sublime  and  august  objects  in  the 

change  in  the  density  of  the  air,  occasioned  remote  regions  of  the  universe,  and  of  the 

by  a  heavy  shower,  after  a  long  course  of  dry  admirable  mechanism  and  the  countless  variety 

and  hot  weather.    In  looking  at  distant  ob-  of  minute  objects  which  lie  beyond  the  range 

jects  through  a  telescope,  over  the  top  of  a  of  the  unasusted  eye  in  our  lower  creation, 

ndge  of  hills,  about  two  miles  distant,  I  have  all  of  which  are  calculated  to  direct  our  views, 

several  times  observed  that  some  of  the  more  and  to  enlarge  our  conceptions  of  the  Almighty 

distant  objects  which  are  sometimes  hid  by  Creator. 

the  interposition  of  a  ridge  of  hills,  are  at  In  the  operation  of  the  law  of  refraction  in 

other  times  distinctly  visible  above  them.    I  these  and  numerous  other  instances,  we  have 

have  sometimes  observed  that  objects  near  the  a  specimen  of  the  diversified  and  beneficent 

middle  of  the  field  of  view  of  a  telescope,  e£^ts  which  the  Almighty  can  produce  by 

which  was  in  a  fixed  position,  have  suddenly  the  agency  of  a  single  principle  in  nature, 

appeared  to  descend  to  the  lower  part,  or  as^  By  the  influence  of  the  simple  law  of  gravita- 

cend  to  the  upper  part  of  the  field,  while  the  tion  the  planets  are  retained  in  their  orbits, 

telescope  remained  unaltered.    I  have  like-  the  moon  directed  in  her  course  around  the 

wise  seen,  with  a  powerful  telescope,  the  Bell  earth,  and  the  whole  of  the  bodies  connected 

Rock  Lighthouse,  at  the  distance  of  about  with  the  sun  preserved  in  one  harmonious 

twenty  miles,  to  appear  as  if  contracted  to  system.     By  the  same  law  the  mountains  of 

less  than  two-thirds  of  its  usual  apparent  our  globe  rest  on  a  solid  basis,  the  rivers  flow 

height,  while  every  part  of  it  was  quite  dis-  through  the  plains  towards  the  seas,^he  ocean 

tinct  and  well  defined,  and  in  the  course  of  is  confined  to  its  prescribed  boundaries,  and 

an  hour,  or  less,  appeared  to  shoot  up  to  its  the  inhabitants  of  the  earth  are  retained  to  its 

usual   apparent  elevation — all  which  pheno-  surface,  and  prevented  from  flying  upwards 

mens   are  evidently  produced   by  the  same  through  the  voids  of  space.    In  like  manner, 

cause  to  which  we  have  been  adverting.  the  law  by  which  light  is  refracted  produces  a 

Such  are  some  of  the  striking  effects  pro-  variety  of  beneficial  effects  essential  to  the  pre* 
duced  by  the  refraction  of  light  It  enables  sent  constitution  of  our  world  and  the  com- 
us  to  see  objects  in  a  direction  where  they  are  fort  of  its  inhabitants.  When  a  ray  of  lig^ht 
not;  it  raises,  apparently,  the  bottoms  of  lakes  enters  obliquely  into  the  atmosphere,  instead 
and  rivers ;  it  magnifies  objects  when  their  of  passing  directly  through,  it  bends  a  little 
lig^t  passes  throo^  dense  mediums ;  it  makes  downward,  so  that  the  greater  portion  of  the 
the  sun  appear  above  the  horizon  when  he  is  rays  which  thus  enter  the  atmospheric  mass 
actually  below  it,  and  thus  increases  the  descend  by  inflection  to  the  earth.  We  then 
length  of  our  day ;  it  produces  the  Aurora  enjoy  the  benefits  of  that  light  which  would 
and  the  evening  twilight,  which  forms,  in  otherwise  have  been  totally  lost  We  per* 
many  instances,  the  most  delightful  part  of  a  ceive  the  light  of  day  an  hour  befbre  the  so- 
summer  day ;  it  prevents  us  from  being  in-  lar  orb  makes  its  appearance,  and  a  portion 
volvcd  in  total  darkness,  the  moment  after  the  of  its  light  is  still  retained  when  it  has  de- 
sun  has  descended  beneath  the  hc^^-on ;  it  soended  nearly  eighteen  degrees  below  our 
modifies  the  appearances  of  the  ceiestial  horizon.  We  thus  enjoy,  throughout  the 
bodies,  and  the  directions  in  which  they  are  year,  seven  hundred  and  thirty  hours  of  light 
beheld ;  it  tinges  the  sun,  moon,  and  stars,  as  which  would  have  been  lost  had  it  not  been 
well  as  the  clouds,  with  a  ruddy  hue  when  refracted  down  upon  us  firom  the  upper  r^ 
near  the  horizon :  it  elevates  the  appearance  g^ons  of  the  atmosphere.  To  the  inhabitants 
of  terrestrial  objects,  and,  in  certain  extraor-  of  the  polar  regions  this  efifect  is  still  more  iiH 
dinary  cases,  brings  them  nearer  to  our  view,  teresting  and  benefidaL  Were  it  not  for 
and  enables  us  to  behold  them  when  beyond  thdr  twilight,  they  would  be  involved,  for  a 
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BiQcli  longer  period  than  they  now  are,  in  per-  field,  and  his  rays  would  ahow  ns  the  adjaoeid 
petoal  dartuieai ;  bat  by  the  powerful  refrao-  objects  immediately  around  na :  but  the  raja 
lion  of  light  which  takea  place  in  the  frigid  which  fall  on  the  object  remote  from  us  would 
lonea,  the  day  aooner  makea  ita  appearance  be  for  erer  loet  in  the  expanse  of  the  heavena. 
towax^da  apring,  and  their  long  winter  nights  Instead  of  the  beautiful  azure  of  the  sky,  and 
are,  in  certain  cases,  shortened  by  the  period  the  colours  which  distinguish  the  face  of  na^ 
of  thirty  daya.     Under  the  polea,  when  the  ture  by  day,  we  should  see  nothing  but  an 
darkneas  of  night  would  continue  six  months  abyss  of  darkness,  and  the  stars  shining  from 
without  intermission,  if  there  were  no  refrao-  a  vault  aa  dark  as  chaos.    Thus  there  would 
tion,  total  dariuiesa  does  not  prevail   dur-  be  no  day,  such  as  we  now  enjoy,  without  the 
ing  the  one  half  of  this  period.     When  the  atmosphere :  since  it  is  by  the  rcftaction  and 
sun  sets,  at  the  north  pole,  about  the  23d  of  reflections  connected  with  this  aerial  fluid  that 
September,  the  inhabitants  (if  any)  enjoy  a  light  is  so  modified  and  directed  as  to  produce 
perpetual  aurora  till  he  has  descended  eighteen  all  that  beauty,  splendour,  and  harmony  which 
degrees  below  the  horizon.     In  his  course  appear  on  the  concave  of  the  sky,  and  on  the 
through  the  ecliptic  the  sun  is  two  months  objects  which  diversify  our  terrestrial  abode, 
before  he  can  reach  this  point,  during  which       The  eflect  of  refraction,  in  respect  to  ter' 
time  there  ia  a  perpetual  twilight    In  two  resirial  objects,  is  likewise  of  a  beneficial  na- 
montha  mors  he  arrivea  again  at  the  same  ture.    The  quantity  of  this  refraction  is  esti- 
point,  namely,  eighteen  degrees  b^low  the  mated  by  Dr.  Maskelyne  at  one-tenth  of  the 
horizon,  when  a  new  twilight  commencea,  distance  of  the  object  observed,  expressed  in 
which  is  continually  increasing  in  brilliancy  degrees  of  a  great  circle.    Hence,  if  the  di»- 
Ibr  other  two  months,  at  the  end  of  which  the  tanoe  be  10,000  fathoms,  its  tenth  part  1000 
body  of  thia  luminary  ia  seen  rising  in  all  its  &thoms,  is  the  sixtieth  part  oi  a  degree,  or 
glory.    So  that,  in  thia  region,  the  light  of  one  minute,  which  is  the  refraction  in  altitude, 
day  ia  enjoyed  in  a  greater  or  less  degree,  for  Le  Gendre  estimates  it  at  one-fourteenth,  De 
ten  months  without  interruption  by  the  effects  Lambre    at  one-eleventh,  and  others  at  a 
of  atmospheric  refraction ;  and,  during  the  twelfth  of  the  distance ;  but  it  must  be  sap- 
two  months  when  the  influence  of  the  solar  posed  to  vary  at  dif&rent  times  and  places  ac* 
light  is  entirely  withdrawn,  the  moon  is  shining  cording  to  the  varying  state  of  the  atmosphere, 
above  the  horizon  for  two  half  months  without  This  refraction,  as  it  makes  objects  appear  to 
intermiasion ;  and  thus  it  happena  that  no  be  raised  higher  than  they  really  are,  enlarges 
more  than  two  separate  fortnights  are  passed  in  the  extent  of  oar  landscapes,  and  enables  us 
abaolute  darkness ;  and  this  darkneas  is  allevi-  to  perceive  distant  objects  which  would  other- 
ated  by  t&e  light  of  the  stars  and  the  frequent  wise  have  been  invisible.    It  is  particularly 
eorascationa  of  the  Aurora  Borealia.    Hence  uaefixl  to  the  navigator  at  sea.    It  is  one  im- 
it  appears  that  there  are  no  portions  of  our  portant  object  of  the  mariner,  when  traTersing 
globe  that  enjoy,  throughout  the  year,  so  hiscouiae,  to  look  out  for  capes  and  headlands, 
large  a  portion  of  the  solar  light  as  these  rocks,  and  islands,  so  aa  to  descry  them  as 
northern  regions,  which  is  chiefly  owing  to  the  soon  as  they  arc  within  the  reach  of  his  eye. 
Infraction  of  the  atmosphere.  Now,  by  means  of  refraction,  the  tops  of  hilli 
The  refraction  of  lij^t  by  the  atmosphere,  and  Uie  elevated  parts  ofcoasts  are  apparently 
combined  with  its  power  of  reflecting  it,  ia  raiaed  into  the  air,  ao  that  they  may  be  dis- 
Hkewiae  the  cause  of  that  universal  Hgfht  and  covered  several  leagues  further  off  on  the  sea 
splendour  which  appeaia  on  all  the  objecta  than  they  would  be  did  no  such  refractive 
around  ua.    Were  the  earth  disrobed  oif  ita  power  exist.    This  circumstance  is  therefore 
atmosphere,  and  expoaed  naked  to  the  solar  a  considerable  benefit  to  the  science  of  nari- 
beams,  in  this  case  we  might  see  the  sun  gation,  in  enabling  the  mariner  to  ateer  hif 
without  having  day,  atrictly  ao  called.    Hia  course  aright,  and  to  give  him  the  moat  early 
rising  would  not  be  preceded  by  any  twilight  warning  of  the  track  he  ought  to  take,  or  of 
as  it  now*  is.    The  most  intense  darkness  the  dangers  to  which  he  may  be  exposed, 
would  cover  us  till  the  very  moment  of  his       In  short,  the  efiects  produced  by  the  refrao 
rising;   he  would  then  suddenly  break  out  tion  and  reflection  of  light  on  the  scenery  con- 
from  under  the  horizon  with  the  same  ^len-  necte<1  "vith  our  globe  teach  us  that  these 
dour  he  would  exhibit  at  the  highest  |$art  of  principles,  in    the  hand  of  the  Almighty, 
af  his  course,   and  would  not  change  hia  might  be  so  modified  and  directed  as  to  pro- 
brightness  till  the  very  moment  of  his  setting,  duoe  the  most  picturesque,  the  most  glorious 
when,  in  an  instant,  all  would  be  black  aa  the  and  wonderful  phenomena,  such  as  mortal 
daikeat  night.    At  noonday  we  ahonld  see  eyea  have  never  yet  seen,  and  of  which  human 
the  mn  like  an  intensely-brilliant  globe  shining  imagination  can  form  no  conception ;  and  in 
in  a  aky  as  Mack  as  ebony,  like  a  clear  fire  in  other  worids,  more  resplendent  and  magnifl 
the  night  aeen  in  the  midat  of  an  extensive  cent  than  oun^  auch  aoenes  may  be  fiillT 
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leilixed,  in  combination  with  the  operation  of  may  be  reflected  and  refiraeted  throogh  dtfhr« 

phyaical  principles  and  agents  with  which  ent  mediums,  in  such  a  manner  as  to  prawnt 

we  are  at  present  unacquainted.    From  what  to  the  view  of  their  inhabitants  the  piominont 

we  already  ko'^w  of  the  efiects  of  the  refleo-  scenes  connected  with  distant  systems  and 

tion  and  Uie  refraction  of  light,  it  is  not  be-  worlds,  and  to  an  extent  as  ahall  infinitely 

yond  the  bounds  of  probability  to  suppose  surpass  the  efiects  produced  by  our  most 

that,  in  certain  regions  of  the  universe,  light  powerful  telescopes. 


CHAPTER  in. 

On  the  Refraction  of  Light  through  tpherical  transparent  tiiftstefiees,  or  ien9e$m 

It  is  to  the  refVmction  of  light  that  we  are  lenses,  it  is  evident  that  there  may  be  almost 
indebted  for  the  use  of  lenses  or  artificial  an  infinite  variety.  For  every  convex  sur&ce 
glasses  to  aid  the  powers  of  the  vision.    It 

lays  the  foundation  of  telescopes,  microscopes,  Fig.  6. 

camera  obacuras,  phantasmagorias,  and  other  ^^0i^smH^  Piano<on»ex. 

optical  instruments,  by  which  so  many  beau-       A^SlS^BS^ 
t&il,  useful,  and  wonderful  efifects  have  been        pHH^BH  Pieauheoncave. 
produced.    In  order,  therefore,  to  illustrate       ^^^^^^^^ 
the  principles  on  which  such  instruments  are  ^^^_^^ 

constructed,  it -is  necessary  to  explain  the        Q^^^^^^^  Double  Convex^ 
manner  in  which  the  rays  of  light  are  refracted .  ^^^^^^^ 

and  modified  when  passing  through  spherical        Dl^tall^^fl  Double  Concave. 
mediums  of  difierent  forms.    I  do  not  intend,  jp^^^^^ 

however,  to  enter  into  the  minutis  of  this  ^-1*1^^^*^ 

subject,  nor  into  any  abstract  mathematical        F^^S^B^  JUknieeui, 
demonstrations,  but  shall  simply  offer  a  few  'P^        ^^ 

explanations  of  general  principles,  and  seve-         p^^lBQg^  Cimram^enniigx. 
ral  expermiental    illustrations,  which    may 

enable  the  general  reader  to  understand  the  is  to  be  considered  as  the  segment  of  a  ctrcls^ 
construction  of  the  optical  instruments  to  be  the  diameter  and  the  radios  of  which  may 
afterwards  described.  vary  to  almost  any  extent  Hence  lenses  have 

A  lens  is  a  transparent  substance  of  a  dif-  been  fi>rmed  by  opticians,  varying  from  one-fif> 
ferent  density  from  the  surrounding  medium,  tieth  of  an  inch  in  radius  to  two  hundred  feet, 
and  terminating  in  two  surfaces,  either  both  When  we  speak  of  the  length  of  the  radius  of 
spherical,  or  one  spherical  and  the  other  plain,  a  lens,  as,  for  instance,  whisn  we  say  that  a 
It  is  usually  made  of  gloMy  but  may  abo  be  lens  b  two  inches  or  forty  inches  radius,  we 
formed  of  any  othdr  transjxirent  substance,  mean  that  the  convex  surbce  of  the  glass  is 
as  ice,  crystal,  diamonds,  pebbles,  or  fluids  the  part  of  a  drde,  the  radius  of  which,  or 
of  different  densities  and  refiractive  powers,  half  the  diameter,  is  two  inches  or  forty  inches; 
indosed  between  concave  gjaaees.  Lenses  are  or,  in  other  word%  were  the  portion  of  tha 
ground  into  various  forms,  according  to  the  sphere  on  which  it  is  ground  formed  into  a 
purpose  they  are  intended  to  serve.  They  globe  of  corresponding  convexity,  it  would  b« 
may  be  generally  distinguished  as  being  either  four  inches  or  eighty  inches  in  ^ameter. 
tsmvex  or  cxmcant.  A  convex  glass  is  thickest  The  asM  of  a  lens  is  a  straight  line  drawn 
in  the  middle,  and  thinner  towards  the  ex-  through  the  centre  of  its  spherical  Mirfoce ; 
tremilies.  Of  these  there  are  various  forms,  and,  as  the  spherical  sides  of  every  lens  are 
which  are  represented  in  fig.  6.  il  is  a.pkmo'  arches  of  drdes,  the  axis  of  the  lens  would 
eonvex  lens,  which  has  one  side  plane,  and  pass  through  the  centre  of  that  circle  of  which 
the  other  spherical  or  convex.  ^  ii  a  planth  its  sides  are  segments.  Rays  are  those  ema* 
eoneavCy  which  is  plane  on  the  one  side  and  nations  of  light  which  proceed  from  a  luminooa 
concave  on  the  other.  C  is  a  double-<onvex,  body,  or  fiom  a  body  that  is  illuminated, 
or  one  which  is  spherical  on  both  sides.  2),  a  The  Radiant  is  that  body  or  object  which 
double-coneave^  or  concave  on  both  sides.  E  enuts  the  rays  of  light,  whether  it  be  a  sel^ 
is  called  a  meniseiu,  which  is  convex  on  one  luminous  body,  or  one  that  only  reflects  tht 
side  and  concave  on  the  other.  jP  is  a  coi»-  rays  of  light  Rays  may  proceed  fiom  % 
tavo-eonvex,  the  convex  side  of  which  is  of  a  Radiant  in  different  directions.  They  may 
smaller  sphere  than  the  concave.  In  regard  be  either  parallel,  converging,  or  diverging 
to  the  degree  of  convexity  or  concavity  in   PoraZfe/ raja  are  those  whidi  proceed  e^tNi^ 
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tUtfnnt  from  eich  oflier  Ihrougli  their  wholi    rayi.    The  conrBTgtng  njt  hero  reprMentaa 
coune.    Ravi  proceeding  finm  tbe  sun,  Iha   Duy  be  conc^Ted  u  having  been  nAaeled  tiy 
pluietvtli?  itua,  and  dtsUnt  terrertrial  ob- 
ject* ue  coniiidered   u  pantlel,  ■■  in  fig.  e.  Fig.  11.         Fig.  B.  Fig.  10. 
Convergi'.g  r»yi  an  nich  u,  proceeding  fVom                                    _           .     _ 
a  body,  approach  neuei  and  nearer  in  tfanr 
progrees,  tending  (o  a  oertun  point  whew 
they  .  11  anite.    Thiu,  the  rayi  proceeding 
from  the  object  A  B  (fig  7)  to  the  point  F, 
ara  laid  to  eoKmgt  lowank  that  point.    All 


anoOier  convei  lam  of  a  Vngar  foeoi,  ind, 
M  canie  parallel  laya  wtiieh  &1I  panng  on  tonard*  n  pcont  of  cODtergenog 
upon  them  te  converge,  in  a  gieatar  or  len  were  intercepted  bj  the  leni  A  B.  The 
degree ;  and  they  render  converging  laya  itill  ptnnt  ^  is  the  place  where  the  rayi  would 
more  convergent.  If  A  B,  fig.  T,  represent  a  have  converged  to  a  focne,  had  they  not  been 
convei  leni,  and  H  G  I  parallel  raya  falling  thua  intercepted.  Fig.i  II  repreaenti  (be 
upon  it,  tbey  will  be  refracted,  and  converge  coune  of  diverging  raya  when  falling  on  a 
towaidi  the  point  F,  which  ia  called  the  double  convex  glaaa.  In  (fail  cue,  tbe  raya 
faeut,  or  burning  point ;  because,  when  the  D  B,  D  A,  Ac,  after  paning  throngh  Aa 
Bun'a  raya  are  Ihua  converged  to  a  pinnt  by  a  lena,  converge  to  a  fociu  at  a  point  candder- 
large  leni,  they  let  on  lire  combustible  anb-  ably  further  from  the  leiu  than  iti  centre,  U 
atancea.  In  this  point  the  niya  meet  and  in-  at  F.  Sach  raya  moat  be  considered  at  po- 
tertect  each  other.  Diverging  myt  are  ceeding  from  near  objecta,  and  the  fact  may 
thoae  which,  proceeding  from  any  point,  ara  be  illuitialed  by  the  following  eiperimenl  i 
A,  5g  8,  continually  recede  from  each  other  Take  a  common  reading  glaaa,  and  hoU  it  in 
u  they  paaa  along  in  their  coutae  towuda  B  the  layi  of  the  aun,  oppnaite  ■  aheet  of  writing 
C.  All  the  raji  which  proceed  from  near  paper  or  a  white  wall,  and  obterve  at  lelial 
otject*,ai  a  window  in  a  room,  or  an  adjacent  (fitfonce  from  the  glaaa  the  raya  on  the  paper 
houae  or  garden,  are  more  or  leea  divergent  converge  to  a  email,  distinct  while  apoL  "nui 
The  fallowing  Gguiea  show  the  eflfbcia  of  diatance  givea  the  Gxa]  length  of  the  tent  by 
paiallel,  converging,  and  diverging  raya,  in  parallel  laya.  If  now  we  hold  the  glaaa  with- 
passing  through  a  double  convex  lens ;  in  a  few  feet  of  a  vrindow,  or  a  burning  candle. 

Fig.  9  abowa  the  efitieta  of  parallel  raya,  and  receive  ila  image  oo  the  paper,  the  focal 
KA,DB,LB,  falling  on  a  convex  gla»,  distance  of  the  image  from  th*  glaaa  vritl  ba 
A  B.  The  raya  which  bll  near  the  extremi-  Iband  to  be  longer.  If,  in  tbe  former  aae, 
tiea  at  A  and  B  are  bent  or  refracted  towards  the  focal  distance  was  twelve  inches,  in  the 
C  i^,  the  focus,  and  centre  of  convexity.  II  Utter  can  it  vrill  be  Qiirteen,  Sttsen,  or  lix- 
will  be  observed  that  they  aro  less  refracted  teen  mches,  according  to  the  distance  of  lbs 
a*  tbey  approach  the  centre  of  the  lena,  and  window  or  the  candle  from  the  glass, 
the  central  n.j  D  B  C,  which  is  called  the  If  the  lens  A  B,  fig.  9,  on  which  paiaDel 
axu  of  the  lens,  and  which  passes  through  laya  are  represented  si  falling,  were  a  plants 
ilB  centre,  su9era  no  refraction.  Fig.  10  ei-  eonnex,  as  represented  at  A.  fig.  6.  the  rsji 
hibits  the  course  of  converging  rays  when  would  converge  to  a  point  P,  st  double  ws 
pasBng  through  s  umiiar  lens.  In  this  case,  radius,  or  the  whole  diameter  of  the  1^"^ 
Ihe  rays  craiverge  to  a  ftMua  luartr  to  the  of  which  it  is  a  segmenL  If  the  IhickneMOf 
lens  ihsn  tlie  centre ;  tin' a  convex  lens  uni-  a  pUno-convei  be  conndered,  and  if  it  1>* ''^' 
Ibioly  increase*  the  conveigence  nf  convetpng  piwed  on  its  convex  aide  to  paralkl  nys,  *■ 
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those  of  the  sun,  the  focus  will  be  at  the  dis- 
tance of  twice  the  radius,  wanting  two4hirda 
of  the  thickness  of  the  lens.  But  if  the  same 
lens  be  exposed  with  its  plane  side  to  parallel 
rays,  the  focus  will  then  be  precisely  at  the 
distance  of  twice  the  radius  from  the  glass. 

The  effects  of  concave  lenses  are  directly 
opposite  to  those  of  convex.  Parallel  rays, 
striking  one  of  those  glasses,  instead  of  con- 
verging towards  a  point,  are  made  to  diverge, 
Rays  already  divergent  are  rendered  more 
so,  and  convergent  rays  are  nuide  less  con- 
vergent Hence  objects  seen  through  con- 
cave glasses  appear  considerably  smaller  and 
more  distant  than  they  really  are.  The 
following  diagram,  fig.  12,  represents  the 
course  of  parallel  rays  through  a  double  con- 
cave lens,  where  the  parallel  rays  T  A,  D  E, 
I  Bf  dec,  when  passing  through  the  concave 
glass  A  B,  diverge  into  the  rays  G  L,  E  C, 
H  P,  dice,  as  if  they  proceeded  firom  F,  a 
point  before  the  lens,  which  is  the  principal 
ibcus  of  the  lens : 

Fig.  !». 


12,^  represent  the  diameter  of  the  hole,  and 
g,  tf  the  diameter  of  the  circle,  then  the  di»> 
tance  C,  /,  is  the  virtual  focus  of  the  lens.* 

The  menisctUf  represented  at  E,  fig.  5,  is 
like  the  crystal  of  a  common  watch,  and,  as 
the  convexity  is  the  same  as  the  concavity,  it 
neither  magnifies  nor  diminishes.  Sometimes, 
however,  it  is  made  in  the  form  of  a  crescent, 
as  at  F,  fig.  5,  and  is  called  a  concavo^onvex 
lens;  and,  when  the  convexity  is  greater 
than  the  concavity,  or  when  it  is  thickest  in 
the  middle,  it  acts  nearly  in  the  same  way  as 
a  double  or  plano-convex  lens  of  the  same 
focal  distance. 

Of  the  inAo-Es  formed  by  Convex  Lenses, 

It  is  a  remarkable  circumstance,  and  which 
would  naturally  excite  admiration,  were  it  not 
so  common  and  well  known,  that  when  the 
rays  of  light  from  any  object  are  refratted 
through  a  convex  lensy  thev  point  a  distinct 
and  accurate  picture  of  the  object  before  it, 
in  all  its  coburs,  shades^  etna  proportions. 
Previous  to  experience,  we  could  nave  had  no 
conception  that  light,  when  passing  throng 
such  substances,  and  converging  to  a  jpomt, 
could  have  produced  so  admirable  an  enecU— 
an  effect  on  which  the  construction  and  utility 
of  all  our  optical  instruments  depend.  The 
following  figure  will  illustrate  this  position: 

Fig.  13. 


The  principal  focal  distance,  £  F,  is  the 
same  as  in-  convex  lenses.  Concave  glasses 
are  used  to  correct  the  imperfect  vision  of 
short-sigfated  persons.  As  the  form  of  the 
eye  of  such  persons  is  too  convex,  the  rays 
are  made  to  converge  befortr  they  reach  the 
optic  nerve ;  and  therefore  a  concave  glassy 
causing  a  little  divergency,  assists  this  defect 
of  vision,  by  dimini^ing  the  eflect  |  induced 
by  the  too  great  convexity  of  the  eye,  and 
lengthening  its  focus.  These  glasses  are  sel- 
dom used,  in  modem  times,  in  the  construc- 
tion of  optical  instruments,  except  as  eye- 
glasses for  small  pocket  perspectives,  and 
opera-glasses. 

To  find  the  focal  distance  of  a  concave 
glass.  Take  a  piece  of  pasteboard  or  card 
paper,  and  cut  a  round  hole  in  it,  not  larger 
than  the  diameter  of  the  lens ;  and  on  another 
piece  of  pasteboard  describe  a  dicle  whose 
diameter  is  just  double  the  diameter  of  the 
hole.  Then  apply  the  piece  with  the  hole  in 
it  to  the  lens,  and  hold  them  in  the  sunbeams, 
writh  the  other  piece  at  such  a  distance  behind 
that  the  light  proceeding  from  the  hole  may 
spread  or  diverge  so  as  precisely  to  fill  the 
circle;  then  the  distance  of  the  circle  from 
the  lens  is  equal  to  its  virtual  focus,  or  to  its 
radios,  if  it  bis  a  double  concave,  and  to  its 
diameter,  if  a  plano-concave.    Let  d,  e  (fig. 


Let  L  N  represent  a  double  convex  lens, 
A,  C,  a  its  axis,  and  O  B  sn  object  perpen- 
dicular to  it  A  ray  passing  from  the  ex- 
tremity of  the  object  at  0,  after  being  refiracted 
by  the  lens  at  F,  will  pass  on  in  the  direction 
F  J,  and  form  an  image  of  that  part  of  the 
object  at  J.  This  ray  will  be  the  axis  of  all 
the  rays  which  foil  on  the  lens  from  the  point 
O,  and  I  will  be  the  focus  where  they  will  all 
be  collected.  In  like  manner,  B  C  Mis  the 
axis  of  that  parcel  of  rays  which  proceed  torn 

*  This  mode  of  flndinf  the  focus  of  a  concave 
lens  may  be  varied  as  follows :  Let  the  lens  be 
covered  with  paper,  having  two  small  circalar 
holes  I  and,  on  the  paper  for  receiving  the  light, 
describe  also  two  small  circles,  but  with  their 
centres  at  twice  the  distance  IVom  each  other  ot 
the  centres  of  the  circles.  Then  move  the  paper 
to  and  f^nm,  till  the  middle  of  the  sun's  light, 
coming  through  the  hole*,  falls  exactly  on  the 
middle  of  the  circlet ;  that  distance  of  the  paper 
from  the  lens  will  be  the  focal  length  required.  •- 
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the  extremify  of  the  object  B,  and  their  focus  to  be  forty-eight  inchee^  the  length  of  the  db 
will  be  at  M;  and  since  all  the  points  in  the  ject  O  B  -^  sixteen  inches,  and  the  distaaee 
object  between  0  and  B  must  necessarilj  of  the  image  from  the  lens  six  inches,  tiien 
have  their  foci  between  I  and  M  a  complete  the  length  of  the  image'  will  be  found  hy  the 
picture  of  the  points  from  which  they  come  following  proportion,  iS:  16 :  :  6 :  3,  that 
will  be  depicted,  and  consequently  an  image  is,  the  length  of  the  im^ie,  in  such  a  case,  is 
of  the  whole  object  O  B.  two  inches.  3.  If  the  object  be  at  an  infinite 
It  is  ovious,  from  the  figure,  that  the  image  dietanee,  the  image  unll  be  formed  exactly 
of  the  object  Lb  fonned  in  the  focus  of  the  lens  in  the  focus.  ^.  If  the  obicct  beat  the  eame 
in  an  inverted  position.  It  must  necessarily  distetneefrom  the  lens  as  its  focus,  the  image 
be  in  this  position,  as  the  rays  cross  at  C,  the  is  remaned  to  an  infinite  distance  on  the  op- 
centre  of  the  lens ;  and  as  it  is  impossible  that  posite  side  /  in  other  woids,  the  rays  will 
the  rays  from  the  upper  part  of  the  object,  O,  proceed  in  a  paraUel  direction.  On  this 
can  be  carried  by  refraction  to  the  upper  end  principle,  lamps  on  the  streets  ars  sometiiDes 
of  the  image  at  M.  This  is  a  universal  prin-  directed  to  throw  a  bright  light  al<»ig  a  foot- 
ciple  in  relation  to  convex  lenses  of  every  de-  path  where  it  is  wanted,  when  a  large  con- 
scription, and  requires  to  be  attended  to  in  vex  glass  is  placed  at  its  focal  distance  from 
the  construction  and  use  of  all  kinds  of  tele-  the  burner ;  and  on  the  same  piincifde,  light 
scopes  and  microscopes.  It  is  easily  illustrated  is  thrown  to  a  great  distance  from  lighthouses, 
by  experiment  Take  a  convex  lens  of  eight,  either  by  a  veiy  large  convex  lens  of  a  short 
twelve,  or  fifteen  inches  focal  distance,  such  focal  distance,  or  by  a  concave  reflector.  5.  If 
as  a  itHiding  glass,  or  the  glass  belonging  to  a  f A«  obfect  he  at  double  the  distance  of  the 
pair  of  spectacles,  and  holding  it,  at  its  focal  focus  from  the  glass,  the  image  wHl  aiso  be 
distance  from  a  white  wall,  in  a  line  with  a  at  double  the  distance  of  the  focus  from  the 
burning  candle,  the  flame  of  the  candle  will  glass.  Thus,  if  a  lens  of  six  inches  ibcal  dis- 
be  seen  depicted  on  the  wall  in  an  inverted  tance  be  held  at  twelve  inches'  distance  from 
position,  or  turned  upside  down.  The  same  a  candle,  the  imago  of  the  candle  will  be 
experiment  may  be  performed  with  a  window-  formed  at  twelve  inches  from  the  gla«  on  the 
■ash,  or  any  other  bright  object  But  the  other  side.  6.  If  the  object  be  a  little  jur- 
most  beautiral  exhibition  of  the  images  of  ob»  therfrum  the  lens  than  its  focal  distance,  an 
jects  formed  by  convex  lenses  is  made  by  image  will  be  formed  at  a  distance  from 
darkening  a  room,  and  placing  a  convex  lens  the  object,  which  will  be  greater  or  smaUer 
of  a  long  focal  distance  in  a  hole  cut  out  of  in  proportion  to  the  distance.  For  exao^, 
the  window-shutter;  when  a  beautiful  in-  if  a  lens  five  inches  focus  be  held  at  a  little 
verted  landscape,  or  picture  of  aH  the  objects  more  than  five  inches  from  a  candle,  and  a 
before  the  window,  will  be  painted  on  a  white  wall  or  screen  at  five  feet  six  inches  die- 
paper  or  screen  placed  in  the  focus  of  the  tant  receive  the  image,  a  large  and  inverted 
glass.  The  image  thus  formed  exhibits  not  image  of  the  candle  will  be  depicted,  which 
only  the  proportions  and  colours,  but  also  the  will  be  magnified  in  proportion  as  the 


motions  of  all  the  objects  opposite  the  lens,  tanoe  of  the  wall  from  the  candle  exceeds  the 
forming,  as  it  were,  a  living  landscape.  This  distance  of  the  lens  from  the  candle.  Sup- 
property  of  lenses  lays  the  foundation  of  the  pose  the  distance  of  the  lens  to  be  five  and  a 
camera  obacura,  an  instrument  to  be  after-  half  inches  then  the  distance  of  tha  wall 
ward  described.  where  the  image  is  formed,  being  twetvs 
The  following  principles  m  relation  to  times  greater,  the  image  of  the  candle  will  be 
images  fonned  by  convex  lenses  may  be  magnified  twelve  times.  If  Af  /  (fig.  13)  be 
stated :  1.  That  the  image  subtends  the  same  considered  «s  the  object,  then  0  B  will  repre- 
angle  at  the  centre  of  the  glass  as  the  object  sent  the  magnified  image  on  the  walL  On 
itself  does.  Were  an  eye  placed  at  C,  the  this  principle,  the  image  of  the  object  is  fonn- 
oentre  of  the  lens  L  N,  fig.  13,  it  would  see  ed  by  the  small  object  glass  of  a  compound 
the  object  0  B  and  the  image  I M  under  the  microscope.  On  the  same  principle,  the  lugs 
same  optical  angle,  or,  in  other  words,  they  pictures  are  formed  by  the  Magic  Lantern 
would  appear  equally  large ;  for,  whenever  and  4he  Phantasmagoria ;  and  in  the  sane 
right  lines  intersect  each  other,  as  O  /  and  B  way  small  objects  are  represented  in  a  mag- 
a,  the  opposite  angles  are  always  equal,  that  nified  form  on  a  sheet  or  wall  by  the  Solar 
it,  the  angle  Jtf  C  /  is  equal  to  the  angle  O  microscope.  7.  All  convex  lenses  magn^Jf 
C  B.  2.  The  Ungth  of  the  image  formed  the  objects  seen  through  them^  inagreatet 
hff  a  convex  lens  is,  to  the  length  of  the  ob^  or  less  degree.  The  shorter  the  focal  mstanfit 
jeet,  as  the  distance  of  the  image  is  to  the  of  the  lens,  the  greater  is  the  magniJQ^ 
distance  of  the  obfect  from  the  lens  ;  tiiatis,  power.  A  lens  four  inches  focal  dtrtaosi 
Jf /is  to  O  B:  :  asCAtoC^  Suppose  will  magnify  objects  placed  in  the  focos  two 
Ibe  distance  of  the  object  C  A  from  the  lens  times  in  lei^gth  and  breadth;  a  leu*  ^^^ 
(762) 
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IndMi  foeu  wQl  magnify  four  times;  a  lens  formed  in  these  instramente  Aat  saA  distant 

«ie  inch  focus  ein^t  times ;  a  lens  half  an  inch  ot^ects  are  brought  to  view.     Withoat  Gom 

fccns  sixteen  tLmes,  dec.,  sapposing   eight  poperty  of  light,  therefore,  we  should  hars 

inches  to  be  the  least  distance  at  which  we  had   no  telescopes,  and,  consequently,  W9 

•ee  near  otjecti  distinctly.    In  viewing  ob-  eould  not  have  surveyed,  as  we  can  now  do^ 

jects  with  small  lenses,  the  object  to  be  mag-  the  hills  and  vales,  the  deep  caverns,  the  er- 

iii60d  should  be  placed  exactly  at  the  focal  tensive  plains,  the  circular  ranges  <k  raotm- 

distance  of  the  lens,  and  the  eye  at  about  the  tains,  and  many  other  novel  scenes  which 

flame  distance  on  the  other  side  of  the  lens,  diversify  the  surface  of  our  moon.   We  abould 

When  we  speak  of  magnifying  power,  as,  for  have  known  nothing  of  the  stupendous  spots 

example,  that  a  lens  one  inch  focal  distance  which  appear  on  the  surface  of  the  sun-— of 

BBgnifies  objects  eight  times,  it  is  to  be  un-  the  phases  of  Venus— of  the  satellites  and 

derstood  of  the  Uneai  dimensions  of  the  ob-  belts  of  Jupiter — of  the  majestic  rings  of 

jecL    But  as  every  object  at  whidi  we  look  Saturn— of -the  existence  of  Uranus  and  his 

has  breadth  as  well  as  length,  the  turfaee  of  six  moons,  or  of  the  planets*  Vesta,  Juno^ 

the  object  m  in  reality  magnified  sixty-four  Ceres,  and  Pallas,  nor  could  the  exact  bulks 

times,  or  the  square  of  its  lineal  dimensions ;  of  any  of  these  bodies  have  been  aocuratefy 

«iid  for  the  same  reason  a  lens  half  an  inch  determined.    But,  above  all,  we  should  have 

teal  distance  magnifies  the  aurfaees  of  ob-  been  entirely  ignorant  of  the  wonderful  pheno- 

jeds  S56  times.  mena  frf*  double  stars — which  demonstrate 

Bj...       J  J      J  r       jl  j'  that  suns  revolve  around  suns-^of  the  thoo- 

Kii/Udimu  dedu^from  the  preceding  ^^,  ^^  ^uions  of  stars  which  crowd  the 

'^^J^'  profundities  of  the  Milky  Way  and  other 

Such  axe  some  of  the  leading  principles  regions  of  the  heavens — of  the  thousands  of 

irtiieh  require  to  be  recognized  in  the  con-  nebuls  or  starry  systems  which  are  dispersed 

fltmction  of  refracting  telescopes,  microscopes,  throughout  the  immensity  of  the  firmament 

and  ether  dioptric  instruments  whose  perform-  and  many  other  objects  of  sublimity  and 

anoe  chiefly  depends  on  the  refraction  of  grandeur,  which  fill  the  contemplative  niipd 

light.    It  is  worthy  of  particular  notice,  that  with  admiration  and  awe,  and  raise  tis  fbcul- 

ali  the  phenomena  of  optical  lenses  now  de-  ties  to  higher  conceptions  than  it  could  other^ 

aeribed  depend  upon  that  peculiar  property  wise  have  formed  of  the  omnipotence  and 

which  the  Creator  has  impressed  upon  the  grandeur  of  the  Almighty  Creator. 
nys  of  lij^t,  that,  when  they  are  refracted       Without  this  property  of  the  rays  of  light^. 

to  a  foeuioy  a  convex  transparent  euoftancef  we  riiould,  likewise,  have  wanted  the  use  of. 

they  depiet  an  accurate  image  of  the  objecta  the  microscope,  an  instrument  which  has  dis^ 

wkinee  they  proceed.    This,  however,  com-  closed  a  world  invisible  to  conmion  eyes,  and 

mon,  and  however  much  overlooked  by  the  has  opened  to  our  view  the  most  astonishioi^ 

Mk  of  mankind,  is.  indeed,  a  very  wonderful  exhibitions  of  Divine  mechanism,  and  of  the 

peepeity  with  which  hgfat  has  been  endued,  wisdom  and  intelligence  of  the  Eternal  Mind. 

Itvvioas  to  experience,  we  could  have  had  We  should  have  been  ignorant  of  those  tribes 

■•  eonoeption  that  sadi  an  effect  would  be  of  living  beings,  invisible  to  the  unassisted 

ffsdoeed;  and,- in  the  firet  mstanoe,we  could  eye,  which  are  found  in  water,  vinc^gar,  and 

aal  possibly  have  traced  it  to  all  its  conse-  many  other  fluids,  many  of  which  are  tueii^ 

qnences.    All  the  objects  in  creation  might  thousand  times  snutUer  than  the  least  vwiUe 

have  been  illuminated  as  they  now  are,  for  point,  and  yet  diqday  the  same  admirable 

aaght  we  know,  without  sending  forth  either  skill  and  contrivance  in  their  construction  as 

diMct  or  reflected  rays  with  the  property  of  are  manifosted  in  the  formation  of  the  lugfst 

forming  exact  repreaentoHono  of  the  objecto  animals.     We  should  never  have  beheld  the 

whence  they  proceed*    But  this  we  find  to  purple  tide  of  life,  and  even  the  globules  of 

he  a  universal  law  in  regard  to  light  of  every  the  blood  rolling  with  swiftness  through  veina 

dsaeriplion,  whether  as   emanating  directly  and  arteries  smaller  than  the  finest  hair;  or 

Iraai  the  sun,  or  as  reflected  from  the  objects  had  the  least    conception  that  numberleas 

he  illuminates,  or  as  proceeding  firom  bodies  species  df  animated  beings,  so  minute  that  a 

artiilcially  enlightened.    It  is  a  law  or  a  pro-  million  of  them  are  less  thsji  a  grain  of  sand* 

party  of  light  not  only  in  our  own  system,  could  have  been  rendered  visible  to  human 

bi^  throughout  ell  the  systems  of  the  universe  eyes,  or  that  such  a  number  of  vessels,  fluidi^ 

ta  which  mortal  eyes  have  yet  penetrated,  movements,  diversified  organs  of  sensation^ 

The  rays  firom  the  most  distant  star  which  and  such  a  profusion  of  the  richest  omamenta 

astronomen  have  described  are  endued  with  and  the  gayest  colours  could  have  been  con- 

thii  property,  otherwise  they  could  never  have  oentrated  in  a  single  point     We  shoaJd 

bani  penetved  by  means  of  our  optical  in*  never  have  conceived  that  even  the  atmo- 

slnttMta;  for  it  is  by  the  pictures  or  images  sphere  is  replenished  wiUi  invisible  animation 


W  THE  PRACTICAL  A0rRONOMEB. 

ttiat  the  walera  abound  with  ooondefls  myriads  duee  firom  ^  agency  of  a  aiiigle  prindiib  fai 

of  aensitive  existence,  that  the  whole  earth  is  natuie.    By  means  of  optical  instrpments,  wv 

full  of  life,  and  that  there  is  scareely  a  tree,  aie  now  enabled  to  talra  a  more  minute  and 

plant,  or  flower  but  aflbids  food  and  shelter  expansive  view  of  the  amazing  operations  of 

to  a  species  of  inhabitants  peculiar  to  itself,  natare,  both  in  heaven  and  on  earth,  than 

which  enjoy  the  pleasures  of  existence  and  fimner   generations   could    have    SDmuaed. 

share  in  the  bounty  of  the  Creator.    We  These  views  tend  to  raise  our  conceptions  of 

could   have  formed  no  conception  of  the  the  attributes  of  that  Almighty  Being  who 

beauties  and  the  varieties  of  mechanism  which  presides  over  all  the  arrangements  of  the 

are  displayed  in  the  scenery  of  that  Divisible  material  system,  and  to  present  them  to  our 

world  to  which  the  microscope  introduces  us  contemplation  in  a  new,  a  more  elevated,  and 

— beauties  and  varieties,  in  point  of  ornament  expansive  point  of  view.    There  is,  therdiaray 

and  delicate  contrivance,  whidi  even  surpass  a  connexion  which  may  be  traced  between 

what  is  beheld  in  the  risible  operations  and  the  apparently  accidental  principle  of  the  rays 

aqiect  of  nature  around  us.     We  find  joints,  of  light  forming  images  of  oljects  and  the 

muscles,  a    heart,  stomach,  entrails,  veins,  comprehensive  riews  we  are  now  enabled  to 

arteries,  a  variety  of  motions,  a  diversity  of  take  of  the  character  and  perfections  of  the 

Ibrms,  and  a  multiplicity  of  parts  and  funo-  Dirinity.     Without  the  existence  of  the  law 

lions  in  breathing  atoms.     We  behold  in  a  or  principle  alluded  to,  we  could  not,  in  the 

small  fibre  of  a  peacock's  feather,  not  more  present  state,  have  fimned  precisely  the  same 

than  one-eighth  of  an  inch  in  length,  a  pro-  conceptions  either  of  the  Omnipotence,  or  of 

fiision  of  beauties  no  less  admirable  than  is  the  vnsdom  and  intelligence  of  the  Almigfaty. 

presented  by  the  whole  feather  to  the  naked  Had  no  microscope  ever  been  invented,  the 

eye,  a  stem  sending  out  multitudes  of  lateral  idea  never  could  have  entered  into  the  mind 

branches,  each  of  which  emits  numbora  of  of  man  that  worlds  of  hving  beings  exist  be 

little  sprigs,  which  consist  of  a  multitude  of  yond  the  range  of  natural  vision,  that  organ* 

bright  shining  globular  parts,  adorned  with  a  iaed  beings,  possessed  of  animation,  exist, 

rich  variety  of  colours.    In  the  sections  of  whose  whole  bulk  is  less  than  the  ten  hundred 

plants,  we  see  thousands  and  ten  thousands  thousandth  part  of  the  smallest  grain  of  sand; 

of  tubes  and  pores,  and  other  vessels  for  the  that,  descending  from  a  visible  point  to  thou- 

conveyance  of  air  and  juices  for  the  sustenance  sands  of  degrees  beyond  it,  an  invisible  world 

of  the  plant ;  in  some  instances,  more  than  ten  exists,  peopled  with  tribes  of  every  form  and 

hundred  thousand  of  these  being  compressed  size,  the  extent  of  which,  and  how  fer  it  verges 

vrithin  the  space  of  a  quarter  of  an  inch  in  diam-  towards    infinity  downward,   mcmals    have 

eter,  and  presenting  to  the  eye  the  most  beauti-  never  yet  explored,  and  perhaps  will  never 

fill  configurations.    There  b  not  a  weed,  nor  be  able  to  oomfnehend.    This  cireumstanoo 

a  moss,  nor  the  most  insignificant  vegetable,  alone  presents  before  us  the  perfections  of  the 

which  does  not  show  a  multiplicity  of  vessels  Divinity  in  a  new  aspect,  and  plainly  inti* 

disposed  in  the  most  curious  manner  for  the  mates  that  it  is  the  will  and  the  intention  of 

circulation  of  sap  for  its  nourishment,  and  the  Deity  that  we  ahould  explore  his  w(iik% 

which  is  not  adorned  with  innumerable  graces  and  investigate  the  laws  by  which  (he  mate- 

fbr  its  embellishment.     All  these  and  ten  rial  world  is  regulated,  that  we  may  acquire 

fiiousands  of  other  wondera  which  lie  beyond  more  expansive  vi«w8  of  his  diaracter  and 

the  timits  of  natural  vision,  in  this  new  and  operations.    The  inventions  of  man,  in  rala* 

unexplored  region  of  the  universe,  would  tion  to  art  and  science,  are  not,  therefore,  to 

have  been  forever  concealed  from  our  view,  be  considered  as  mere  accidental  occurrences^ 

had  not  tlie  Creator  endued  the  rays  of  light  but  as  special  arrangements  in  the  Divine 

vrith  the  power  of  depicting  the  images  of  government,  for  the  purpose  of  carrying  fo^ 

objects,  when  refiracted  by  convex  transparent  ward  the  human  mind   to  more  clear  and 

substances.  ample  riews  of  the  scenes  of  the  universe. 

In  this  instance,  as  well  as  in  many  othen,  and  of  the  attributes  and  the  agency  of  Him 

we  behold  a  specimen  of  the  admirable  and  ^  who  is  wonderful  in  counsel  and  exoeUent 

diversified  effects  which  the  Creator  can  pro-  in  wfflrking." 


CHAPTER  IV. 
On  the  EeJUeUon  of  lAgkt. 


Tumrejlectlon  of  the  rays  of  light  is  that  pn^  of  bodies,  they  are  thrown  badu  €r  repeDed. 
ftrty  by'which,  after  approaching  the  surfeoes  It  is  in  consegnaace  of  this  prefieity  ttial  all 
<7^ 
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th«  objects  around  ui,  and  all  the  divenified 
landscapes  on  onr  globe  are  rendered  visible. 
It  is  by  tight  reflected  from  their  sorfiuses  that 
we  perceive  the  planetary  bodies  and  their 
satellites,  the  belts  of  Jupiter,  the  rings  of  8a- 
tnfn,  the  various  objects  which  diversify  the 
aarfiice  of  the  Moon,  and  all  the  bodies  in  the 
aniverse  which  have  no  light  of  Iheir  own* 
When  the  rays  of  light  fidl  upon  roogh  and 
uneven  sui&ces,  they  are  reflected  very  irvegit- 
larly,  and  scattered  in  all  directions^  in  con^ 
sequence  of  which  thousands  of  eyes,  at  the 
■ame  time,  may  perceive  the  same  objects,  in 
all  theb  peculiar  colours,  aspects  and  relations. 
But  when  they  ftJl  uppn  certain  smooth  and 
polished  surfaces,  they  are  reflected  with  re- 
gularity, and  according  to  certain  laws.  Such 
surfaces,  when  highly  polished,  are  called 
Mirrors  or  Speeuktma ;  and  it  is  to  the  re- 
flection of  light  from  such  sur&ces,  and  the 
effects  it  produces,  that  I  am  now  to  direct 
the  attention  of  the  reader. 

Mirroriy  or  specula,  may  be  distfnguished 
into  three  kinds,  p/onc,  eoncaott  and  eonoex^ 
according  as  they  are  bounded  by  plane  or 
spherical  surfiioes.  These  are  made  either 
of  mttal  or  of  glas»,  and  have  their  MU&oes 
Ughly  poUshed  for  the  piurpose  of  reflecting 
the  greatest  number  of  rays.  Those  made 
of  glass  are  foliated  or  quicksilvered  on  one 
side ;  and  the  metallic  specula  are  generally 
formed  of  a  composition  of  different  metallic 
substance^  which,  when  accurately  polished, 
is  found  to  reflect  the  greatest  quantity  of 
lighL  I  shalL  in  the  first  place,  illustrate  the 
phenomena  of  reflection  produced  bj  plane 
mtrrorst 

When  light  impmges,  or  foils,  upon  a  po» 
fished  flat  surfooe,  rather  more  than  the  half 
of  it  is  reflected,  or  thrown  back  in  a  direction 
similar  to  that  of  its  approach ;  that  is  to  say, 
if  it  &XL  perpendieulartu  on  the  polished  sur- 
fooe, it  will  be  perpendicularly  reflected ;  bat 
if  it  foil  obtiquely,  it  vnll  be  reflected  with  the 
same  obliquity.  Hence,  the  following  funda- 
mental law  regarding  the  reflection  of  light 
has  been  deduced  both  from  experiment  and 
mathematical  demonstration,  namely,  that  the 
angle  of  reflection  is,  in  all  caeee,  exactly 
equal  to  the  an^le  of  incidence.  This  is  a 
law  which  is  umversal  in  all  cases  of  refleo 
tion,  whether  it  be  from  plane  or  spherical 
surfaces,  or  whether  these  surfoces  be  concave 
or  convex,  and  which  requires  to  be  recog- 
nised in  the  construction  of  all  instruments 
which  deitend  on  the  reflection  of  the  rays  of 
light  The  following  figure  (fig.  14)  will  il- 
hutrate  the  position  now  stated : 

Let  A  3  represent  a  plane  mirror,  and  C 
D  a  line  or  ray  of  light  perpendicular  to  it 
LtA  F  D  represent  the  incident  raylrom  any 
then  D  E  will  be  the  reflected  zay, 


thrown  back  in  the  direction  foom  D  te  Jf , 
and  it  will  make,  with  the  peipendicalar  C 


Df  the  same  angle  which  the  incident  xmy  F 
D  did  with  the  same  perpendicular ;  that  is^ 
the  angle  F  D  C  will  be  equal  to  the  angle 
£  D  C,  in  all  cases  of  obliquity.  The  inci- 
dent ray  of  light  may  be  considered  as  re- 
bounding firom  the  mirror,  Uke  a  tennis  ball 
from  a  marble  pavement,  or  the  wall  of  a 
court 

In  viewmg  objects  by  reflection,  we  see 
them  in  a  diiflbrent  direction  from  that  in 
which  they  really  are,  namely,  alcmg  the  line 
in  which  the  rays  come  to  us  last  Thus,  if 
A  B  (fig.  15)  represent  a  plane  mirror,  the 
image  dT  an  object,  C,  appears  to  the  eye  at 
Ef  behind  the  mirror,  in  the  direction  E  O, 
and  always  in  tiie  intersection  G  of  the  per* 

Fig.  16. 


pendicular  C  G,  and  the  reflected  ray  E  Gi 
and,  consequently,  at  G  as  far  behind  the  miiw 
ror  as  the  object  C  is  before  it  We  ther^ 
fore  see  the  image  in  the  line  E  G,  the  diie^ 
tion  in  which  &e  reflected  rays  proceed.  A 
plane  mirror  does  not  alter  the  figure  or  aiae 
of  objects ;  but  the  whole  image  is  equal  and 
simiUu*  to  the  whole  object,  and  has  a  like 
situation  with  respect  to  one  side  of  the  plane, 
that  the  object  has  vnth  respect  to  the  other. 

Mr.  Waiker  illnstrates  the  manner  in  which 
we  see  our  fooes  in  a  mirror  by  the  followinig 
figure  (16)  A  B  represents  a  mirror,  and  o  o 
a  person  looking  into  it  If  we  conceive  a 
ray  proceeding  torn  the  forehead  o  a,  it  w3l 
be  sent  to  the  eye  at  o,  agreeably  to  the  ai^ 
gle  of  incidence  and  reflection.  But  the  mind 
puts  0  s  o  into  one  line,  and  the  forehead  it 

(7fiA 


eg  TEm  MUCmOAL  ABTBOHOUSa. 

mtu  at  B,  ■■  if  the  linw  o  b  o  lia4  tuniad  on    >n,  it  ■ ;  Haas  will  be  reflected  M  m  a^tii 

B  hinge  ■!■.    It  Mtiiiii  ■  wonderiul  bcnl^  of    en^  to  the  ejt  in  ^  direction  b  x,  ■■  If 

Ib^  had  proceeded  in  the  directkin  D  »  A, 

fig;  ta.  w  tbU  the   mui  witl  an  hii  foot  at  £>,  and, 

oonaeqaentlj,  bi*  whole  flgnre  at  B  D, 

A  penon.  wh«n  lookii^  into  a  mirmr,  VrSI 

alway*  see  hi*  olm  innge  an  ftr  beyond  Ibt 

nnar  ■■  be  ia  before  it ;  ani!  u  be  morea  to 

or  fiinn  it,  the  image  will,  at  the  aame  time, 

moie  toward*  or  Irtmi  him  on  the  other  Bda, 

bot  apparentlj  with  ■  double  velodtj,  beoiMe 

the  two  motioiu  are  eqniil  end  contniy.     Ib 

like  manner,  if,  while  the  ipectalor  ia  iit  rea^ 

an  otject  he  in  motion,  ila  buge  bebind  tho 

mirror  will  be  aeen  to  moTe  at  the  nme  tinM. 

And  if  the  qieetator  moves,  the  tmagea  of  ob- 

Jeeti  tlut  are  at  reat  will  ^qpeai  to  a:ppntA 

ai  reoode  ftom  him,  after  tbe  Mme  manner  aa 

wtien  he  mo*ea  t(7warda  teal  objects ;  plana 

■narratt  ivflecting  not  onl;  the  olgecl,  but  the 

^_     .   ,  ...  diatance  tlM,  and  that  exactl;  ill  ila  natmat 

Otk  mmd  to  pat  the  two  oblique  Imee  CI  and   du„e,aiona.  ,  The  fbtlowinR  prinapta  ■  enB- 

*  >  into  one  atmgfat  bne  o  «,  ,et  rt  la  seen   rientlbr  explaining  moat  of  the  pbenomena 

omy  time  we  look  at  a  mirror.     Foi  the  rsy    ,„„  i„  ,  pl„,  „i™.  „TOly :  TRaf  (te 

Has  really  traTeUed  f>om  c  to  ,  «id  from  i  to  ^,„™  „jr^  ^nt  umma  pime  B.'rrw  * 

•.andUis  that  jonmeywhididBlennme.  the    ai^g.-'in  a  perprndicuhr  to  Ihe  mfrrw 

dWmce  of  the  objMt ;  and  hence  wa  aee  our-    .(rf?     ^e  oW«rf  and  the  imagt,  and  Mdf 

?""."  '"  ■"'l"^  ''"  ?"7°^  "  ""  •'■^   the  imagt  u  »  much  BnmewStAe  imH^ 

from  It     Though  a  niy  >a  here  taken  only    „  oJdgret  it  m  the  ethrr. 

Bom  one  part  of  the  &ce,  it  maj  be  easily    _  ._,.      ,     -.  ,„  „ 

AmeeiYed  thrt  rays  from  e^ory  other  part  of    ■%»«'««  »y  Cwr«  and  Cmca«  Xrrm. 

(tie  &re  murf  produce  a  nmilar  elfe:t.  Both  conm  and  concaw)  Ddirora  are  ton» 

In  erety  plane  mirror  the  image  ia  alwa^   ed  of  poitiona  rf  a  sphere.    A  otnwei  apee» 

•qnal  to  the  object,  at  what  distance  soever  it   faun  ia  ground  and  poliahed  in  a  ooncsw  d>fc 

maybe  {daoad;  and,  ai  the  mirror  is  only  at    or  tool  which  ia  a  portion  of  ■■pbere.Bnd* 

half  the  AMance  of  the  image  from  the  eye,   concave  specnlom  ia  ground  npon  a  cotma 

it  will  completely  receiro  an  image  of  hoiee   tool.    The  inner  sni&ce  of  a  qthera  biinp 

ila  own  length.    Hence,  a  man  aii  feet  high   parallel  ray*  to  a  fbcns  at  onA-hmrlh  at  ita 

ttmj  Tiew  hinuelf  completely  in  a  loolung.    diameter,  as    iii|aiwiiilid  in  uie    Mlowii^ 

glMB  ofthiee  feet  in  length  and  haif  his  own    figtira,  wbi«  C  ia  tlw  oanhv  of  ^  b^m 

ta«H]th;aiMl  this  Will  be  the  case  at  whatorer 

distance  ha  may  stand  from  the  glass.    Thus,  I^  IS, 

Iks  nmn  il  C  (fig.  17]  will  aee  the  whole  of 

Fig.  17. 


ft^ 


Us'dwn  imago  in  the  glass  »  ■,  whiidi  is  but 
OBB  hdf  a*  biga  as  himseUl  The  nj>  from 
Hia  bead  nass  to  the  minor  in  the  line  A  i, 
_e  mirror,  and  are  letumed 
a  the  same  Iuib  ;  eoneeqnently, 
bnetr  trarelled  twice  the  length  :d  i,  the  on  whidi  the  caaesre  apecohiiB  A  B-hUm 
manmtut  aee  hia  head  at  B.  FrtHntw  feet,  ed,  and  jPthe  fbcns  where  parallel  iBys  frlM 
Ct^rs  will  be  sent  to  the  bottom  of  the  mir-  a  (dstuit  obtoct  wony  be  muted -^tai  i«iW 
(MO 


ON  TBB  BIFLECnON  OF  UOHT.  t9 

liGO,  tiiat  is,  at  one^half  the  ndiiu,  oi  on»-  tkin  M  tin  object  is  fhrtfaor  tceta  tb*  uirtat  ( 
Ibaith  of  the  diunelei  from  the  (ui&oe  of  the  but  if  tba  obfect  totich  the  mirror,  the  iraig* 
qMculum.  Weie  s  q)ecaliini  of  thii  kind  kt  the  polat  of  contact  is  of  the  nme  we  ■■ 
pvMnled  to  tfae  ran,  F  would  ba  tha  pobt  the  object.,  3.  The  inu(e  doei  not  ■ppeu  m 
where  the  reflected  raj>  would  be  coovecged  br  behind  the  nfleeting  lurboe  u  in  ■  plana 
to  ■  Ibcui,  uid  tcI  Gie  to  combuitiblc  nib-  mirror.  4.  The  image  of  a  itnight  object, 
■tancsi  it  the  ■peculum  be  of  ■  luge  diameter,  placed  diher  parallel  or  oblique  to  the  mirror, 
and  of  a  ihort  focal  distajice.  Were  a  eamlle  u  aeea  ewixd  in  the  mirror,  because  ine  dit 
placed  in  that  fotnu,  ila  %fat  would  be  re-  feient  poiata  of  the  object  are  not  all  at  an 
fleeted  parallel,  as  represented  in  the  figure,  equal  diitance  friun  the  aurAice  of  the  mirror. 
llie^arepropertiea  of  eooeave  qaecola  which  6.  Concave  mtnon  haTe  a  r«iiJ  focua  where 
(•quire  to  be  particularly  attended  to  in  the  an  image  ii  aduallj  Ibniied ;  bat  eonm 
eonatruction  of  reflecting  telnacoptiL  It  Ibl-  specnla  hate  oalj  a  mrtind  (bcoa,  aod  Ihia 
Iowa,  IWrn  what  baa  been  now  at^ed,  that,  if  fbcua  ia  behind  the  mirror,  no  image  of  aaj 
we  intend  to  form  a  ipecolum  of  a  certain  object  being  formed  before  iL 
fbcal  distance,  for  example,  two  foet,  it  ia  ne-  The  following  are  aome  of  the  pnrpom  to 
waaary  that  li  should  be  grcund  upon  a  tool  which  codtok  mirroia  are  applied ;  Thej  an 
mluue  radiut  u  double  thai  eUttana,  or  four  ficqueutly  emplojed  by  pnintera  for  redndof 
feet  the  propOTticuia  of  the  ohjecb  they  wult  to 

_  .      ,  _  „.     '_  repreaent,  aa  the  imagre  oif  objecta  diminidt 

fngitrUt*  of  thornier  Mwrer*.  ^  proportion  to  the  imalh»w  of  tha  ruUdi 

From  a  convex  aur&ce,  parallel  raya,  when  "^  conveiity,  and  to  the  distancea  of  objecta 
nAsclad,  an  mads  to  diverge:  conTergeol  from  the  auiftce  of  the  mirror.  They  form  a 
rayi  are  reflected  \tm  convergent ;  and  di-  &ahioaable  part  of  modern  lumiture,  aa  tbey 
vergent  rays  are  rendered  more  divergent.  It  exhibit  a  la^  companjaaaeinbled  ins  room, 
ij  the  nature  of  aU  convex  mirrota  and  nir-  ^^  •"  ""  furaitore  it  containa,  in  a  vflw 
facea  to  natter  or  ditperte  the  laya  of  light,  "Q*"  compaas,  ao  that  a  la^e  hall,  with  all 
and  in  every  inatance  to  impede  their  con-  '•■  "tjoct",  end  even  an  oilenaive  laadacap^ 
▼ergenee.  The  following  figure  shows  (ha  '"'^  reduced  in  aiiB,  may  be  seen  from  <me 
course  of  parallel  rays  aa  reflected  ftom  a  con-  P«nt  of  ™w.  They  are  Ukewiae  oaad  M 
TBI  mirror,  .d  ££  ia  the  convex  aurfoce  of  the  Bnall  apecnla  of  thoae  reflecting  tele«»iiB» 
the  mirror,  mni  K  A,  1  B,  L  B  parallel  rayi  "hich  are  fitted  up  on  the  Coaa^nunuBi 
Uling  upon  it.  Theae  layi,  when  they  strike  P^'^  and  in  the  construction  of  Smith'a  Re-  ^ 
the  mirror,  are  made  to  diverge  in  the  direc-  fleeting  Microecope.  But,  on  the  wbole,lbey 
tkm  AG,BH,  Ac,  and  both  the  parallel  •™  '"?  'i'""  ™ed  ">  ""  construction  id 
and  divergent  raya  are  here  repreaenlsd  aa  optKal  inntiumenla. 
Ihey  appear  in  a  dark  chamber  when  a  con-  Propertia  of  Cancaae  ^tatbtmt. 

»ei  mirror  ia  preaenled  to  the  solar  rays.  TTie         „ 

lotted  lines  denote  only  the  course  or  ten-  Concave  specula  have  pfiqiertiea  very  dtf> 
iency  of  the  reflected  *ja  towards  the  wrtua/  ""*"'  ^"^  "»~  "■'«''  ""  convex;  tb^ 
fccuo  J',  were  they  not  inlerctmted  Iw  the  »wi  of  more  importam*  m  the  conatruetam  irf 
tanm.  This  rirtu«J  focus  ■  Just  equal  to  "fleeting  teleacopea  and  other  optujal  uutr»- 
kalf  the  radius  C  E.  '        "i  menta,  and   therefore   require    more   miaoM 

description  and  illustration.    Concave  mimm 
Yim^  \^  causa  parallel  raya  to  convergf ;  Ihey  infraaae 

the  convergence  of  rays  that  are  alrea^  cot- 
verging;  they  diminish  the  diveigenee  of  d^ 
verging  raya,  and  in  some  cabea  render  then 
parallel,  and  even  convergent;  which  elbeli 
•re  all  in  proportioa  to  the  concavity  of  the 
mirror.      Tbe   following    figures  show  ths 
course  of  diverging  and  parallel  raya  as  re- 
Fig.  30  represenia  the  coarse  of  paraM 
lays,  and  A  fi  the  concave  miirw  on  whldi 
they  fi^    In  thia  case,  they  are  mflectcd  fo 
as  to  unite  at  F,  which  point  ia  distant  Hmib 
The  foOowing  are  some  of  the  properiiea  oT  ila  aur&ce  me-fwrlh  of  the  diameter  of  Um 
•Mirer  mirrors;  I.  Thi   irpage  appeati   al-    Dphere  of  the  minor.     Thia  poml  ia  called 
fTEya  ercU,  aid  behind  the  reflertiDic  nirfirce.   tte  focis  of  parallel  lay^  oitkt  Iruefieaai^ 
k.  'Jit  imaje  i*  atwai/i  tnvlta  d.ar,  tl.c  ni-    the  rmrror ;    and,  since  the  su:ibeBms  •!• 
jict,  Bul  the  diminution  w  i^Tealer  in  propur-    parallel  amrag  themselves,  if  tbm  are  ■«• 
as  (W) 


THE  PRACTICAL  A3TK0N0MEK. 


iMMd  V:  AmU  point,  M 


Whcm  eanvergmfc  nja  Ml  opon  •  i 
■  DBiTor,  Ibey  m  refiBcted  man  cooi  ,  _ 
■nd  unile  mt  ■  point  betweoD  the  kdm  m 
panllcl  rajf  and  tba  mirror;  ttut  m,  n«*l« 
Hu  minor  tfau  orw-halflbanAo*;  tiid  Ibair 
predn  degrra  of  GonTergnocj  will  be  giMlv 
tbui  tlut  wiwiwn  the;  counq}«d  bc&re  n- 


Of  Vu  hnagufirmtd  by  Canaue  SErrort. 

If  ray*  praoeeding  from  *  diMant  obiMt 

&U  npon  ■  codOTB  ipecolum,  thej  will  punt 

an  image  ot  lepnaantaticn  of  the  olgect  on 

ill  Ibeai  btfon  the  minor.    Thin  image  will 

be  inTcrtetC  becaun  the  nja  srom  at   tb* 

point*  wbaie  the  image  ia  fanned.     We  h>«» 

alnad;  aaea  that  «  amwx  glaM  fonna  an 

'a  ati)ect  btimd  it ;  ttie  nyt  of  li^it 

—  _„ — ,     .  ,  „  __„.  _„  »M=i-.™  m     irom  oD|ecta  pott  UnwA  tlu  glaa^  and  the 

iSsn^gu^  iryt,  a  thwe  which  pnxaed  from   ^ioxm  ia  txnwd  on  tie  aide  fuithert  from 

■  noarobfect    Theae  laja  proceeding  from   tbeobiect.    But  in  coqcbto  Dirron  the  image* 

•n  otgad  fimLer  fiom  the  mirror  than  the    cf  diiunt  trftjitrte    and  of  all  objecta  that  an 

Alithei   ftoDi  it!  anilace  than  ita  piux^al 

Fig.  81.  IbcnB— aie  fanned  befon  tbr  mintB-,  ot  on 

ttw  ume  nde  aa  the  otjact.    In  almoat  em; 

other  leepeet, howerer, the  efiect  a{»a>atxn 

minor  ia  the  aame  aa  that  trf'  a  con*ei  leni^ 

inTsgard  to  the  fbimatiiHi  of  imagea,  and  the 

comae  punued  b;  the  ray*  i^  ^ht,  except 

that  the  effect  ia  produced  in  the  one  caae  b; 

n&actiou,  and    in  the  other   b;  rcflediak 

The  following  figure 


portion  to  tba  qoantit;  of  lair*  coUeded  bf   i 


Fig.  38. 


tooa  fecal  punt,  aa  ttmn  Dbt  A  viA  ioB, 
are  reflected  oonTo^in^  and  meet  at  a  pmnt 
F,  farHttr  frem  tht  mimr  Ihan  the  focal 
p««at  of  panllal  la;*.  If  the  diatance  of  tbe 
ndiant,  or  otject  D,  ba  aqnal  to  the  radio* 
O  E,  then  will  the  focal  dirtance  be  likewiae 
o  Ibe  ndiua ;  that  ia,  if  an  ol^ect  be 


^Hod  in  U 


If  tbe  diatance  of  the 


radiant  be  equal  to  half  tt 
will  be  reflected  to  an  infinite  diitance,  for 
flu  ra;*  will  then  be  paralleL  If,  therefore, 
a  laminoua  bod;  be  placed  at  half  the  radiu* 
fkom  a  aneam  ipeculum,  it  will  enlighten 
pkcea  direct);  b^ne  it  at  great  distance*. 
Henee  Ibeir  oae  when  placed  behind  a  candle 
in  a  common  lantern  ;  hence  their  utility  in 
throwing  light  upon  otgecta  in  the  Magic 
IdUltem  and  Phantaamagoria ;  and  hence  the 
net  importaooe  of  ver;  large  mirror*  of  thia 
daacription.  **  nowuMid  in  moaLofour  li^t- 
hen***,  for  throwing  a  brilliaiit  light  to  great 
diatance*  at  aea,  to  guide  the  marir^r  when 
^■■^'^^"g  hi*  oourae  tukler  the  cloud  of  ni*^ 
CIA8) 


in  which  image*  are  formed  b;  ooncaw 
mimni ;  O  F  repreaenta  the  lefincting  aurfxa 
aftbemiimr;  0  A  A,  the  object  i  andfi  Jf 
the  image  formed  by  the  mirror.  Tbe  ray* 
proceeding  ftom  O  will  be  carried  to  llie  miiror 
m  the  dinctitHi  O  G,  and,  according  to  the 
law  that  the  angle  of  incidence  ii  equal  to  the 
angle  of  redaction,  will  be  reScded  to  7  in 
the  direction  G  I.  In  like  manner,  the  ray* 
from  A  will  be  reflected  tram  F  Ib  M.Om 
raya  froni  A  will  be  re6ected  to  i,  and  w  of 
all  the  intermediate  raja,  lo  that  an  inverted 
image  of  the  ob)ect  O  B  wilt  be  formed  at  / 
J£    If  the  ray*  proceeded  from  object*  *t  s ' 


ON  THE  HBH-BCnON  OF  LIGHT. 


fcarth  the  diametn  of  the  ipheTe  from  its  than  th«  objoct.  In  Bg.  S3,  C  f  U 
nu&ce;  but  aeuvt  objocU,  whidi  aend  forth  nimr,  whose  fbcu  of  pwallel  nji  w  tt  S, 
diierging  rays,  will  here  their  imagee  farrqed  If  ui  object  0  it  be  pltccd  a  little  within  tUl 
•  Kttle  further  bom  the  mrftoe  of  the  mimr. 

If  we  euppoee  «  real  object  placed  at  I M,  Fig.  23. 

then  O  B  will  repreHnt  iti  magnified  image, 
which  will  be  larger  than  the  object  in  pro- 
portion to  its  diatance  trom  the  mirror.  Thia 
maj  be  experimentally  illuitrated  by  a  eon- 
cave  mirntr  and  a  candle.  Buppoae  a  conesTe 
mirror  whoae  beal  didaneo  in  five  incbe^ 
and  that  a  candle  ia  placed  before  it  at  a  little 
beyond  ita  focoa  (u  at  /  M,)  nippoaa  at  Are 
•tid  a  half  inchea,  and  that  a  iratl  or  white 
acisen  receives  the  image,  at  the  dialanc*  of 
Ato  feet  lij  inches  from  the  mirror,  an  image 
of  the  candle  will  be  fanned  on  the  wall  whidi 

will  be  twehe  timei  longer  and  broader  than  ,,_„_  .,  _,  .  .  __  :„_  r  u  -..ii  i_ 
ih.  ^wAi-  :M.if  r™  .1.;.™  .  ~».~_.  ™;™._  loco".  a»  at  j4,  a  large  image  /  U  will  be 
the.^leiMl£   In  thi.  way  concave  mmx,rs   ^„  ^^  ^  mkrorTaSaewhat  eurred 

^^r^J^rr*.^  TiST-l^  ""'  «»ct.  which  will  be  :>en  byan  eye  look. 

Ject.  loan  n»Iefinit.  «lent    Thii  eipen-  .         ^^     .                         crf.lbe  miit<». 

went  ..  an  eract  counterpart  of  what ..  et  j,f„  ^  j^,,^               _^  ^      -^^  jj^,,^,^ 

Acted  m  «mi!«  circumrtanca.^  a  con^  ^^1^  the^iurror't^  Iho  object  is  before  it. 

kD..Mde«^p.84;  Uamrrror  perform-  ^  the  object  appeam  magnified  in  i^por: 

^J-^J^"^*  ^  '^""""  "  "^  l""  tion  to  itaiusUi^fromT.   fbcu.  ^dZ 

.2!  "T^    .„      ^  .J  ■       ,  .u..  .  "i™f-    If  "h"  nii'TOf  ^  on^  ■"=*>  fo»l  <!»■ 

Prom  what  has  be™  rtated  jn  felatwn  to  ^j   ^^^              j^      _^  eighulenth. 

MflMVe  mirron,  it  will  te  ™.ly  urideratood  ^  ,„  i„^  j^  iU  nirfac^  the  in^  would 

bow  they  m.ke.uchpowerftilbum.nff«la«ea.  ^^^^^„  Urge  as  the  object  in  length 

ftippo^  the  fo^dMan™  of  a  concave  mtrrer  .^^  ^^^    and,  conaeflnentlMwentj-five 

to  be  twelve  mche»ar.diU  diameter  or  feeadth  ^j^  ,^          .^  aurfeoe.     In  this  way  amall 

twelve  inches.     When  the  nm.  my.  &II  on  ^i^^j.  may  be  magnified  by  reflection,  a> 

wch.  m.™.  they  form  an  image  of  the  «m  ^^  ^.J^  are  minified  by  ref^ctiou,  in 

at  the  focal  point,  whose  d,ametet«  found  to  a»  caae  of  deep  conH.  lenaeJ    When  wch 

be  about  one-tenth  of  an  inch.     All  the  raj.  ^^^^   ^  ^       ^^  ^^^^  ^^   j„^^ 

whuJ.  Wl    ^n  the  mirror  are  """ij^  diameter,  and  eight  or  ten  inches  focal  di^ 

inlo  lh»  .mail  pomt.  «>d,  conaeqnently.  thetr  ^     ^^^^^  ^.^  j,^^^  tee  a.  of  an 

"■^'r"  l"  P'?!"'*".""  "  ^  '<'"""  f^"  enormous  bulk.     Thia  is  iUuatiat«l  by  the 

mriice  ofthe  mirror  IS  to  the  «iaare  of  th.  fcii^^g  figu„.   Let  c  >,  fig.  84,  repAsent 

aa   14,400  to  1,  and,  consequently,  the  dea<  * 

■ity  of  the  sun*B  rays,  in  the  focus,  is  to  their  eu^  24, 

density  on  the  nirfiice  of  the  mirror  as  14,400  *' 

to  1.     That  ia,  the  beat  of  the  niar  rays  in 

the  focus  of  such  a  mirror  will  be  foiuteen 

thousand  four  hundred  time*  grealar  than  bi^ 

Ine :  a  beat  which  is  capable  of  produdng 

very  powerfnt  efTecta  in  melting  and  aettiiig 

fire  to  tubalancei  of  almoiit  every  deacriptiom. 

Were  we  deorous  of  fomiing  an  image  by 
a  concave  speculum  which  shall  be  eiadly 

equal  to  the  object,  the  abject  miut  be  placed  , 

euntlj  in  the  centra  and,  by  an  eipertment 
of  this  kind,  the  centre  of  the  concavity  of  s 
mimir  may  be  found. 

In  the  c<.ae.  now  staled,  the  images  of  ob-  man  ttet  looking  into  it,  the  ftce  will  appear 
Jeeti  are  all  formrd  in  the  front  of  the  mirror,  magnified  M  repreaented  by  the  image  b» 
or  beiween  it  and  the  object.  Bnt  there  ia  a  bind  the  mirror,  d  «•  Suppose  a  rar.  i  c, 
eaae  in  which  the  image  ia  formed  behind  the  pioeaedtng  from  the  forehead,  and  another, 
ntiror.    Tbi«  happens  when  the  object   ia    ■  a,  from  the  chin  i  theae  raya  are  reflected 

<7M> 
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to  tiM  penon's  eye  at  o,  which,  eonMqiMiitljr,  ject,  tnd,  hy  the  ectian  of  the  bubw,  Hmf 

eeee  the  image  of  the  lioea  of  leflectioo  o  d,  are  again  made  toconveige  to  pointaat  e  aail 

•  ^  and  in  the  angle  d  o  %,  and,  coii8fr>  i,  where  thej  croio,  form  an  image,  and 

ifnently,  magnified  much  beyond  the  natural  again  proceed  diveigent  to  the  eye.* 

fMe,  and  at  a  suiall  diatance  beliind  the  minor.  In  coniequence  a(  the  piopeitiea  of  eoocatn 

If  we  tuppoee  the  aide  t  u  to  represent  a  mirron  now  deflcribed,  many  cnrioua  ezpeii> 

tonvex  minor,  and  the  figure  d  q,  a  head  of  ments  and  optical  deceptions  have  been  ex- 

an  ordinary   size,  then  the  figure  A  will  hibited.    The  appearance  of  images  in  the 

represent  the  diminished  appearance  which  a  air,  suspended  between  the  mirror  and  the 

person's  iaoe  exhibits  when  viewed  in  such  a  object,  have  sometimes  been  displayed  with                 | 

minor.    It  will  not  only  appear  reduced,  but  such  dexterity,  and  an  air  of  mysteiy,  as  to                 ^ 

somewhat  distorted ;  because,  from  the  $»nn  have   struck  with  astonishment  those  whe 

of  the  minor,  one  part  of  the  object  is  nearer  were  ignortnt  of  the  cause.  In  this  way  birds^ 

lo  it  than  another,  and,  consequently,  will  be  flying  angek,  q)ectres,  and  other  objects  have 

leileeted  under  a  diflerent  angle.  been  exhibited ;  and  when  the  hand  attenquli           t 

The  effect  we  have  now  mentioned  as  pro-  to  lay  hold  on  them,  it  finds  them  to  be  «► 

dooed  by  eoneam  mirrors  will  only  take  place  thing,  and  they  seem  to  vanish  into  air.    An 

when  the  eye  is  nearer  the  mirror  than  its  apple  or  a  beautiful  fiower  is  presented,  and 

principal  focus.    If  the  spectator  retire  be-  when  a  spectator  attempts  to  touch  it,  it  in- 

yond  this  focus— suppose  to  the  distance  of  stantly  vanishes,  and  a  diBath's  head  immedi- 

ftve  or  six  feet— he  will  not  see  the  image  ately  appears,  and  seems  to  snap  at  his  fingem 

behind  the  minor,  but  he  will  see  his  image  A  person  with  a  drawn  sword  appears  bdbra 

in  a  diminished  form,  hanging  upside  down,  him,  in  an  attitude  as  if  about  to  run  him 

and  suspended  in  the  air,  in  a  line  between  through,  or  one  terrific  phantom  starts  up 

his  eye  and  the  mirror.    In  this  case,  his  after  ^another,  or  sometimes  the  resemblances 

image  is  formed  before  the  minor,  as  lepre-  of  deceased  persons  are  made  to  appear,  as  i^ 

sented  at  /  JIf,  fig.  22.    In  this  situation,  if  by  the  art  of  conjuration,  they  had  been  forced 

yon  hold  out  your  hand  towards  the  mirror,  to  return  from  the  world  of  spirits.    In  all 

the  hand  of  the  image  will  come  out  towards  such  exhibitions  a  very  large  concave  mirror 

your  hand,  and,  when  at  the  centre  of  con^  is  requisite,  a  brilliant  light  must  be  thrown 

eavity,  it  will  be  of  an  equal  size  with  it,  and  upon  the  objects,  and  every  arrangement  is 

you  may  shake  hands  with  this  aerial  image,  made,  by  means  of  partitions,  dec,  to  prevent 

If  you  move  your  hand  fiirther,  you  will  find  either  the  light,  the  mirror,  or  the  object  from 

the  hand  of  the  image  pass  by  your  hand,  being  seen  by  the  spectators.    The  following 

and  come  between  it  and  your  body.    If  you  representation  (fig.  26)  shows  one  of  the  me- 

move  your  hand  towards  either  side,  the  hand  thods  by  which  this  is  efifected:  ▲  is  a  large 

of  thehnagewill  move  towards  the  other  side;  concave  mirror,  either  of  metal  or  of  glass, 

the  image  moving  always  in  a  contrary  di-  placed  on  the  bock  part  of  a  dark  box ;  d  is 

reotion  to  the  object    All  this  while  the  by*  the  performer,  concealed  from  the  spectators 

slanders,  if  any,  see  nothing  of  the  image,  be-  by  the  cross  partition  c ;  x  is  a  strong  lig^t, 

cause  none  of  the  reflected  rays  that  form  it  which  is  likewise  concealed  by  the  partitiim 

ean  enter  their  eyes.    The  following  figure  i,  which  is  thrown  upon  the  actor  o  or  upon 

npreaents  a  j^nomeno^  produced  in  the  any  thing  he  may  hold  in  his  hand.  If  he  bold 

a  book,  as  represented  in  the  figure,  the  ligbt 

Fig.  26.  reflected  firom  it  will  pass  between  the  parti- 
tions c  and  I  to  the  mirror,  and  will  be  re- 
flected from  thence  to  x,  where  the  image  of 
the  book  will  appear  so  distinct  and  tangible, 
that  a  spectator  looking  through  the  opening 
at  X  will  imagine  that  it  is  in  his  power  to 


*  Small  glus  mirrori  for  performing  tome  of 
the  experiments,  and  illuBtrating  some  of  the 
principles  above  alluded  to,  may  be  made  of  the 
flattest  lilnd  of  eommon  wmtck  flasaes,  by  folimi- 
ing  or  covering  with  tin  leaf  and  quicksilver  tlis 

. f       convex  surfaces  of  such  glasses.    Their  focal  dis- 

aame  manner,     a  b  is  a  concave  minor  of  a   unces  win  generally  be  from  one  to  two  inches, 
large  size;  c  represents  a  hand  presented  be-    Buch  mirrors  afford  a  very  large  end  beaotiltal 

fore  the  minor,  at  a  point  fiirther  distant  than  ^t!^Jli  'if.EJf »  T^l"  "Ji^K^'i?"  ^^%  *^il 

,.    -             T    au»                  •       -»  J    •              ^  distance  of  that  organ.    Such  mirrors  will  also 

Its  focus.     In  this  case  an  inverted  image  of  Mrve  the  purpose  of  reflecting  light  on  the  objects 

the  hand  is  formed,  which  ic  seen  hanging  in  viewed  by  microscopes.    Larger  mirrors,  of  from 

the  air  at  M.    The  rays  c  and  n  go  diverge  {""'Jj  eight  inches  diameter,  may  be  had  of  ite 

■    _  J.    _  ..         *           \         •  *    ^  *L      r  optician  at  different  prices,  varying  from  five  to 

mg  from  the  two  opposite  pomtaof  the  ob-  «sa  or  flileen  shUliDp. 
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Ub  held  of  it    In  [ike  lauuMr,  the  psnom   gentlj  out,  it  win  q^wn  Out,  wtdla  Qm  pMV 
■hMltrl  it  D  m^  axliilHt  his  own  bead  ai   B  C  \m  trnplying,  thai  of  *  ■  ia  the  inaga 
is  fiUiog,  uul,  what  i*  remarkable,  n  kmid  h 
Kg,  St.  Ilu  bottle  is  empty  Ibe  illuaLon  ceuea,  Iha 

image  abo  appeaciag  enliraly  empty.  The 
lemulubte  ciicumstaiuxa  in  this  eiperimaU 
•n,  fint,  not  only  to  ie«  the  olgecl  when  it 
ia  not,  but  alee  where  ita  imaga  ia  not;  and, 
BBOoodlf ,  that  of  two  objects  which  are  really 
in  tin  «De  place,  aa  the  tuAce  of  the  bottle  . 
•nd  the  water  it  cootaina,  the  aaa  ia  kcd  al 
ooe  place,  and  the  other  at  another ;  and  to 
MO  the  bottle  in  the  pbce  of  it*  image,  and 
the  water  whare  neither  il  nor  ita  image  ia. 

The  roUowing  eiperimenta  are  et^ed  bf 
Mr.  Fergiuon,  in  hi*  >*LectaiH  on  Beteet 
SubjecU,"  Slc:  "If  *  lire  be  made  in  a  latg* 
tvom,  and  ■  amooth  mahogany  table  be  plai  nil 
at  a  good  diatuuw  near  the  wall,  befwe  a  laig* 
eaoeaTC  mirror,  ao  placed  that  the  li^t  of  the 
. .    ■■ ■  ,.  .  .  _„4_  .  i.-j.  fire  may  be  reflected  from  the  mirror  to  ili 

r-i  /  -T  Ih,  t«j,iB_  ij,  „,|]  ggg  nothing  upon  it  but  a 

loosiah  beam  of  liabt:  but  if  ha.ataad  at  k 

lOtOrr  rJIlBElIUBUb,   JLIUUB    WHU   ll        ,.^  ^  ,       .1        p  .    I-  J       .      . 

I,  .hich  hi.  .nnhU  i«=l«l   '^^  '"7^  ""  ?"■  ly  dnMi,  h.1... 

llillg.oph.r.  B  -.m^th,  ih.  phmm.™   J"  °"  "^  "'""«.  j"  T^S 

Kk.  .^boBk,  J  O  fig.  !7,)  ind  Ul  il  ^  ""  •!»»  "»  """.l"!"  >»<l™=l-    AjJ 

.U.  ..£1.  Ih.  poin.  i  iV™  Ih,  .pp,r  ■'  ""^fT'/  t  ^-r^'f  "<  "» 

'^  '^'^     matter  beforehand,  •hould  chance  to  come 

jB^  17  into  tl>B  room,  and  ahoold  look  liom  the  fire 

^      *  toward*  the  table,  he  would  be  ataitled  at  the 

appearance,  br  the  taUo  would  aeem  to  be 

on  Ere,  and  by  being  near  the  waioKOt,  la 

endanger  the  whole  houae.     In  thi*  eipeii- 

ment  there  ahould  be  no  light  in  the  rooin 

but  what  proceed*  Ironi  the  fire,  and  the  imr- 

Tor  ought  to  be    at   leaal  fifteen    inche*   ia 

— rf    D^r-  «_,a.  .-J  _<^;t;_  >>,.«,.«.»—    diameter.     If  the  fire  be  daitsned  by  a  acnen, 

ES™",. '^•/ffiiThii^i^Z^  ^.d.Hr^h.,j^„ih.h,*,^ 


Plu,  Ihi.  bollle  01 
mirrof,  ind  bcjoiu)  it.  lociu,  thai  il 


t  pcnon  .Uniiing  l>j  Ihe  cuiille 
wilt  Me  Ihs  .pprannw  of  a  .eiy  Una  largo 


pool  raTawd,  and  balbre  the  mirror  phu:o     , .C"^,      7     J_  7^     .  i, 

Jo.~,lt  .m  i.«h.r  di««.ttam  the  hSfc   ^i."'  7       '  l^'I^.'^.^l-^  •■ 

'  J  -.  _;„       ■     rf.      ■„   .■  bright  aa  venua  or  Japilar.    Aod  if  a  aniall 

.M  .1-Jl  ■PP~'t".  ";  -"""".t.!,,  TOUpar— h...llao;i.rood,l..lha.,lh. 
Kow  .1 ..  reoarkable,  i^to  apparaal  hoOlo,  ,^  ^^  -vikt-le  pla^d  near  the  ,«,. 
S"  ^llT'^^'l,     ?™       ;■  i;"   dle,a  aatelht.  to  Iha  puZiili  appoa,  « 

»»i«""r  -l"""?  ■B"'  f"  ■■  "PI";*   Ih.  tahl. ,  .hd  if  th.  ij.  be  roZd^ood 
<.  Ih.  ralrarj.al  >  o^od    eoaa^otl,,   ^  j      ^    aUaUll.  wlU  go  rouhd  Ih. 

the  part  t  a  appeara  empt;.    If  tha  botthr  ba      ,    ^^,i     '  "      ^^ 

ihTortri  aod  pkcad  belbr,  the  m™   ll.   •"„„!,.,  iUaahatioo.  >*  Ih.  eS«l.  of 
Sf!h       'w  "  S  '^  ;,  ?.  ™T.  TTr   "^^  .p«=Ja  ™gbl  ha«  baen  glTO,  but  I 
V»^- *n,j  w  ~™.  ■•  *  B.     •■,  nuuD      e  u>~w    ,t,tu,g,oni,  o(lliogmeraij»rO(»r(ie»o/ij)e- 
_.    „  tulunu. 

'  *  *"■  1.    There  ia  a  great  reaemblanee  between 

dta  pr<qi«ttiea  of  concex  lonaea  and  toneoM 
mirror*.  They  both  fbnn  an  iiiTerted  Steal 
image  of  any  remote  object,  by  tha  oMitbt- 
gence  of  the  pencil  of  raya.  In  thoae  inatra- 
menta  whose  perfbnnances  an  the  edeet*  of 
leflectiou,  a*  reflecting  teleiec^iea,  the  cnDcava 
minor  ia  luhatituted  in  tbe  place  of  the  ca» 
1*8  (Ml) 
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fez  IflM.    The  whole  eflfect  of  these  inftni*  from  water  was  foand  to  be  ahnost  as  great 

msnilB,  in  bringing  to  view  remote  ol:jects  in  as  that  of  quicksilTer;  so  that  in  very  snuJI 

heaTen  and  on  earth,  entirely  depends  on  the  angles  it  reflects  nearly  three-fourths  of  the 

property  of  a    concave  mirror  in  forming  direct  light  This  is  thereason  why  so  strong 

images  of  objects  in  its  focos.     3.  The  image  a  reflection  appears  on  the  water,  when   one 

of  an  object  placed  beyond  the  centre  is  Ims  walks,  in  still  weather,  on  the  brink  of  a  lake 

than  the  object;  if  the  object  be  placed  be-  opposite  to  the  sun.  The  direct  light  of  the  sun 

tween  the  principal  focus  and  the  centre,  the  diminishes  gradually  ^as  it  approsuchcs  the  h<^ 

image  is  greater  than  the  object    In  both  rizon,  while  the  reflected  light  at  tlie  same 

cases  the  image  is  inverted.    8.  When  the  time  grows  stronger;  so  iha%  there  is  a  cer- 

object  is  placed  between  the  focus  and  the  tain  elevation  of  the  sun  in  which  the  united 

mirror,  the  image  situated  behind  the  miiTor  force  of  the  direct  and  reflected  light  will  be 

is  greater  than  the  object,  and  it  has  the  same  the  greatest  possible,  and  this  is  when  he  is 

diiection;  in  proportion  as  the  object  ap-  twelve  or  thirteen  degrees  in  altitude.    On 

proaches  the  focus,  the  image  becomes  larger  the  other  hand,  light  reflected   from  water 

and  more  distant    These  and  simitar  results  at  great  angles  of  incidence  is  extremely 

are  proved  by  placing  a  lighted  candle  at  dif-  smuL     When  die  light  was  perpendicular,  it 

forent  distances  from  a  concave  minor.  4.  An  reflected  no  more  than  the  thirty-seventh  part 

eye  cannot  see  an  image  in  the  air  except  it  which  mercury  docs  in  the   same  circum- 

be  placed  in  the  diverging  rays ;  but  if  the  stances,  and  only  the  fifty-fifth  part  of  what 

image  be  received  on  a  piece  of  white  paper,  fell  upon  it  in  this  case, 

it  may  be  seen  in  any  position  of  the  eye,  as  Using  a  smooth  piece  of  glass,  one  line  in 

the  rays  are  then  reflected  in  every  direction,  thickness,  he  found  that,  when  it  was  placed 

6.  If  a  picture,  drawn  according  to  the  rules  at  an  angle  of  fifteen  degrees  with  the  ind- 

of  perspective,  be  placed  before  a  large  con-  dent  rays,  it  reflected  628  parts  of  1000  which 

cave  speculum,  a  little  nearer  than  its  prind-  fell  upon  it ;  at  the   same  time,  a  metallic 

pal  focus,  the  image  of  the  picture  will  appear  mirror,  which  he  tried  in  the  same  drcum- 

eztremely  natural,  and  very  neariy  like  the  stances,  reflecting  only  661  of  them.    At  a 

real  objects  whence  it  was  taken.    Not  only  less  angle  of  incidence  much  more  light  was 

are  the  objects  considerably  magnified,  so  as  reflected ;  so  that  at  an  angle  of  three  degrees 

to  approach  to  their  natural  size,  but  they  the  glass  reflected  700  parts,  and  the  metal 

have  also  different  apparent  distances,  as  in  something  less,  as  in  the  former  case.    The 

nature,  so  that  the  view  of  the  inside  of  a  most  striking  observations  made  by  tbb  ezpe- 

diurch  appears  very  like  what  it  is  in  reality,  rimenter  relate  to  the  very  great  difference  in 

and  representations  of  landscapes  appear  very  the  quantity  of  light  reflected  at  diflerent  an- 

neariy  as  tney  do  from  the  spot  whence  they  gles  of  incidence.    He  found  that  for  1000 

were  taken.    In  this  respect  a  large  concave  inddent  rays,  the  reflected  rays,  at  difierenl 

speculum  mey  be  made  to  serve  nearly  the  angles  of  incidence,  were  as  follows : 
same  purpose  as  the  Optical  Diagonal  Ma^ 

shine  in  viewing  perspective  prints.     6.  The  A"!*}**®' 

concave  speculum  is  that  alone  which  is  used  IncMeace. 

as  the  great  minror  which  forma  the  first  image  .  ^ 

in  reflecting  telescopes ;  and  it  is  likewise  the  j  ^  * 

only  kind  of  speculum  used  as  the  small  mir-  ^a 

ror,  in  that  construction  of  the  instrument  mq 

called  the  Gregorian  Rejlecior.  wq 

Quantity  of  Light  reflected  hypoUahed  Swr-  90 

fi^^*  With  regard  to  such  mirrors  as  the  spoOah 

As  this  is  a  dicumstance  connected  with  ^  reflecting  telescopes,  it  wUl  be  found,  m 

the  construction   of  reflecting  telescopes,  it  general,  that  they  reflect  little  more  than  the 

may  not  be  improper,  in  this  place,  to  state  one-half  of  the  rays  which  fall  upon  them, 

some  of  the  results  of  the  aocnrate  experi-  . 

mento  of  M.  Bonguer  on  this  subject    This  Uneommon  appearantee  m  Nature  nrodueed 

pUlosopher  ascertained  that  of  the  Hght  re-  *y '*«  eomSmed  Influentee  oflUJUetim 

fleeted  from  mercury,  or  quicksilver,  mote  than  *^  Refraetunu 

one-fourth  is  lost,  though  it  is  probable  that  The  reflection  and  refraction  of  the  rays  of 

no  substances  reflect  more  light  than  this,  light  frequently  produce  phenomena  which 

Hie  rays  were  received  at  an  angle  of  eleven  astonish  the  beholders,  and  which  have  been 

and  a  half  degrees  of  inddence,  measured  regarded  by  the  ignorant  and  the  superstitious 

fnm,  the  surface  of  the  reflecting  body,  and  as  the  efiects  of  supernatural  agency.    Of 

not  from  the  perpendicular.    The  raflection  these  phenomena  I  shall  state  a  few  examplea. 


Rsyi  reflected 
by  water. 

601 

Bajrs  reflected 

by  flus. 

649 

833 

412 

811 

899 

65 

113 

8S 

34 

18 

86 

16 

86 
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One  ^  tbs  moat  vtriking  ippMranccs  of  Cairo,  tbe  mlngn  of  Ifie  blue  ikj  wu  !•• 

•hi*  kinJ  ii  wbsl  hu  been  termed  tbe  Fata  Tcrted,  and  to  mingled  with  the  aiiDd  butow 

Kjtgunj,  01  oplieal  ippearancea  of  fignrea  in  aa  to  give  lo  Ibe  dew^w  uid  arid  wUdwilWi 

thf  KS  and  tbe  lir,  aa  aeen  in  Ibe  Faro  of  an  appearance  of  tbe  moat  rich  and  beautiftil 

Meeaiiuu    TbelbllowingaccounI  ia  Iraiulated  connDy.    Thej  aaw,  ia  all  dir«ctiona,  green 

from  a  work  of  Minari,  who  witneaaed  Ibo  ialanda.  emromided  with  eitenaiTe  lakn  of 

phenomenon,  and  wrote  a  diaaertadon  on  the  pore,  tranqamnt  water.     Nothing  could  be 

auli^ecl :  "  When  the  riaing  aun  riiinea  from  coiueiTeil  more  loielj  and  piclureaque  tian 

tbal  point  whence   ita  incident  ray  forma  an  tbe  tanJacape.     In  tbe  tranquil  aurlace  of  Ibe 

angle  of  about  fbrtj-Gie  degreai  to  tbe  aea  of  lakee,  tbe  treea  and  houaea  with  which  tbe 

Biggio,  and  (he  bright  aurftce  of  ths  water  in  ietandj  were  covered  were  atronf^j  leSn^d 

the  bay  ia  not  diaturbed  either  by  the  wind  or  with  Tivid  and  varied    huea,  and  tbe   par^ 

the  current,  the  epectator  being  placed  on  an  hastened  iorward  to  enjoy  the  cool  refreib- 

eminence  of  the  city,  with  hi>  back  to  the  aun  meuti  of  ehade  and  alream  which  these  popo- 

■□d  hia  Sue  lo  the  aea;  oa  a  Hidden  there  knia  villagei  proSered  to  them.   When  thej 

appear  un  tbe  water,  aa  in  a  catoptric  theatre,  arrived,  the  lake  on  whose  boaom  they  floated, 

Tarioue  multiplied  objects,  that  is  lo  eay,  num-  the  treea  among  whoee  Ibliage  they  wera  em- 

berless  series  of  ptlastera,  arcbea,  castles  well  bawered,  and  tbe  penpJe  whn  stood  on  tbe 

delineated,  legukr  columns,  lolly  lowers,  lu-  ahoreinviCinglbeiTappraach,1uulallianiAed, 

peib   palacea,  with    balconies  and  windowa,  and  nothing  remained  bnt  a  onilbmi  and  irk* 

extended  alleys  of  trees,  delightful  plains  with  aome  deaart  of  aand  and  sky,  with  a  few  na- 

herda  and  flocks,  armiea  of  men  on  foot  and  ked  huts  and  ragged  Arabs.    Had  thej  not 

honeback,  and  many  other  strange  imagea,  in  beeo   imdeceived  by   Iheir  nearer  approach, 

their  natural  colours  and  proper  actiona,  paaa-  there  was  not  a  man  b  the  French  army  who 

faig  npi]y  in  succeadon  along  tbe  surface  of  would  not  have  sworn  that  lbs  viiionary  bee* 

tbe  sea.  during  the  whole  of  tbe  abort  period  and   takes  had  a  real  eiialancs  In  the  midst 

of  lime,  while  the  abore  mentioned  causes  of  the  deaart. 

remain.  But  if,  in  addition  to  the  drcum-  Dr.  Clark  observed  precisely  tho  same  ap- 
■tsDces  now  deeeribed,  the  atmosphere  be  pearance  al  Rosetta.  The  city  seeoted  snr- 
highly  impregnated  with  vapour  and  dense  rounded  wilh  a  beautiful  sheet  of  water ;  and 
exhalations,  not  previously  diapened  by  the  so  certain  was  bis  Greek  interpreter — who 
winds  or  the  aun,  it  then  happens  that,  in  this  was  unacquainted  with  the  country— of  this 
vapour,  as  in  a  curtain  extended  along  the  &ct,  that  he  waa  quite  indignant  al  an  Arab 
channel,  at  the  height  of  about  thirty  palms,  who  attempted  to  explain  to  him  that  it  was 
and  nearly  down  to  Ibe  sea,  the  observer  will  a  mere  optical  deluuon.  At  length  they 
behold  the  scene  of  the  same  oljecta,  not  only  reached  Roaettain 
reflected  from  the  snrbce  of  the  sea,  but  like-  Fig.  29.  about  two  houn^ 
wise  in  the  air,  though  not  so  distant  or  well  without  meeliiig 
defined  as  Ibe  krmer  otjecU  from  the  aea.  with  taj  water; 
Lastly,  if  the  air  be  slightly  hazy  or  opaque,  and,  on  looking 
and,  at  tbe  aame  time,  dewy,  and  adapted  lo  back  on  tbe  luiil 
form  the  iria,  the  then  above-mentioned  objects  Ihey  had  just eroao- 
will  appear  only  at  the  snr&ce  of  the  sea,  as  ed,  it  seemed  to 
in  the  first  case,  but  all  vividly  coloured  or  them  M  if  thM- 
fringed  with  red,  green,  blue,  and  other  pris-  '  had  waded  throu^ 
matic  colours."*  ',  a  vast  blue  lake- 
It  is  somewhat  difficult  to  account  for  all  On  tbe  let  of 
the  appearancea  hare  deacribed,  but,  in  all  August,  1798,  Dr. 
probability,  they  are  produced  b;  a  calm  sea,  Vinee  observed  at 
and  nie  or  more  strata  of  supenncumbent  air,  Ramsgate  a  ahip 
diflertiig  in  refractive,  and,  c<Mkseqnently,  in  which  appeared  aa 
reflective  power.  At  any  rate,  reflection  and  at  a  (fig.  SB,)  the 
refiaction  are  aom  of  the  eaaenlial  causes  topmast  being  the 
which  operate  iu  the  induction  of  (he  phe-  only  part  of  it  that 
Domena.  ,  waa  seen  above  th« 
The  Mirage,  seen  in  the  desarts  dt  Africa,  /"'Tbrf  \_  horizon,  ka  b- 
li  a  phenomenon,  in  all  probabili^,  produced  11^^  -tneA  iriage  of  it 
hj  a  similar  cause.  M.  Monge,  who  accom-  ^^mH^^^B^B^  *"*  *"""  '*  'i  '"^ 
panied  the  French  army  to  Egypt,  relates  that,  ^^"^^^  mediately  above 
when  in  the  desart  between  Alexandria  and  thereal  shipi.and  an  ercctiraagealc,both  of 
.Nlch«l«n-.  Joemal  of  Na.ur.1  PliU»oph,,  them beingcompleteandwelldefined.  These. 
kc    410  series,  n  3U  Was  distinctly  seen  betweeii  Iber:.  ss  at  v  «• 

(1S» 
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Ai  the  afaip  rose  to  the  horizon,  the  image  c  nin  from  making  farther  obeervationai  Be- 
graduailj  disappeared,  and,  whiia  thia  waa  tween  the  obeerven  and  the  land  from  which 
going  on,  the  image  a  doM^ended,  but  the  the  hiU  riaea  there  were  about  aiz  miles 
uainmaat  of  a  did  not  meet  the  mainmaat.  of  of  aea»  and  from  thence  to  the  top  of  the  hill 
A>  The  two  imagea,  a  c,  were  perfectly  Tiai-  there  was  about  the  aame  distance;  their  own 
ble  when  the  whole  ship  waa  actually  below  height  above  the  purface  of  the  water  waa 
the  horizon.  Dr.  Vince  then  directed  hia  about  aeveoty  feet  The  cause  of  this  jphe- 
lelescope  to  another  ship  whose  hull  was  just  nomenon  was,  undoubtedly,  unequal  refrae- 
in  the  horizon,  and  he  observed  a  complete  Hon.  The  air  being  more  dense  near  the 
inverted  image  of  it,  the  mainmast  of  which  ground  and  above  the  sea  than  at  greater 
just  touched  the  mainmast  of  the  ship  itself,  heights,  reached  the  eye  of  the  obaerver,  not 
He  saw  at  the  same  time  aeveral  other  ships  in  straight,  but  in  curvilinear  lines.  If  the 
whose  images  appeared  in  nearly  a  similar  rays  from  the  castle  had  in  their  path  struck 
manner,  in  one  of  which  the  two  images  were  an  eye  at  a  much  greater  distance  than  Rama- 
visible  when  the  whole  ship  waa  beneath  the  gate,  the  probability  la  that  the  image  of  the 
horizon.    These  phenomena  must  have  been  castle  would  have  been  inverted  in  the  air ; 

riduced  by  the  aame  cause  which  operated  but,  in  the  present  case,  the  rays  from  the  tui^ 

the  case  formeriy  mentioned,  in  relation  to  ret  and  the  base  of  the  castle  had  not  crossed 

Captain  Scoresby,  when  he  saw  the  figure  o£  each  other. 

hia  Other's  ship  inverted  in  the  distant  hori-       To  similar  canaea  as  those  now  alhided  to 

ion.   Such  cases,  are  perhaps,  not  uncommon,  are  to  be  attributed  such  phenooMna  aa  the 

especially  in  calm  and  sultiy  weather,  but  following : 

they  axe  seldom  observed,  except  when  a  per-        7%e  spectre  of  the  Bracken,    This  is  won- 

son's  attention  ia  accidentally  directed  to  the  derful,  and,  at  mat  sight,  a  terrific  phenome- 

phenomenon,  and,  unleas  he  use  a  teleaoope,  non,  which  is  sometimes'  seen  from  the  sunn 

It  will  not  be  ao  distinctly  perceived.  mit  of  one  of  the  Harts  Mountains  in  Hano- 

The  following  phenomenon,  of  a  deacrip-  ver,  which  is  about  3300  feet  above  the  level 
tion  neariy  related  to  the  above,  has  been  sup-  of  the  sea,  and  overlooks  all  the  country  fif^ 
posed  to  be  chiefly  owing  to  reJUction :  On  teen  milea  round.  From  this  mountain  the 
the  18th  of  November,  1804,  Dr.  Buchan,  most  gigantic  and  terrific  apectres  have  been 
when  watching  the  rising  sun,  about  a  mile  seen,  which  have  terrified  the  credulous,  and 
to  the  east  of  Brighton,  just  aa  the  aolar  disk  gratified  the  curious,  in  a  veiy  high  degree, 
emerged  firam  the  surfrice  of  the  water,  aaw  M.  Hawe,  who  witnessed  this  phenomenon, 
the  face  of  the  cliffon  which  he  was  standing,  says  the  sun  rose  about  four  o'clock,  after  he 
a  windmill,  his  own  figure,  and  the  figure  of  had  ascended  to  the  sununit,  in  a  aerene  aky, 
his  fiiend,  distinctly  represented,  precisely  op-  free  of  clouds;  and,  about  quarter  past  five, 
poaite,  at  aome  distance  fit>m  the  ocean.  This  when  looking  round  to  see  if  the  sky  con- 
appearance  lasted  about  ten  minutes,  till  the  tinned  dear,  he  suddenly  beheld,  at  a  little 
sun  had  riaen  nearly  his  own  diameter  above  distance,  a  human  figure  of  a  monsirwu  aixt 
the  sea.  The  whole  then  seemed  to  be  ele*  turned  towards  him,  and  glaring  at  him.  While 
vated  into  the  air,  and  successively  disap-  gazing  on  thia  gigantic  spectre,  with  a  mix* 
peered.  The  suxfrice  of  the  sun  was  covered  ture  of  awe  and  apprehension,  a  audden  gust 
with  a  dense  fog  of  many  yards  in  height,  of  wind  nearly  carried  off  his  hat,  and  he 
which  gradually  receded  from  the  rays  of  the  clapped  hia  hand  to  hia  head  to  detain  it, 
son  as  he  aacended  from  the  horizon.  when  to  his  great  delight,  the  cdoasal  wptcXn 

The  following  appearance,  most  probably,  did  the  same.    He  changed  hia  body  into  a 

•rose  chiefly  from  the  refraction  of  the  atmo-  variety    of  attitndea,  all  which  the  spectre 

sphere ;  It  was  beheld  at  Ramagate  by  Dr.  exactly  imitated,  and  then  suddenly  vanished 

Vince,  of  Cambridge,  and  another  gentleman,  without  any  apparent  cauae,  and  in  a  ahoit 

It  is  well  known  &at  the  four  turrets  of  Do-  time  aa  suddenly  appeared.    Being  j<nned  by 

Tor  Caatle  are  seen  at  Ramsgate,  over  a  hill  another  apectator,  alter  the  flnt  visions  had 

which  intervenea  between  a  full  prospect  of  disappeared,  they  kept  steadily  looking  for  the 

the  whole.     On  the  2d  of  August.  1806,  not  aerial  spectres,  when  two  gigantic  monaten 

only  were  the  four  turrets  visible,  but  the  suddenly  appesired.    Theae  spectres  had  been 

eaide  itaelf  appeared  aa  though  situated  on  long  considered  aa  preternatural  by  the  inha- 

that  aide  of  the  hill  nearest  Ramsgate,  and  so  bitanta  of  the  adjacent  districts,  and  the  whole 

striking  waa  the  appearance  that  for  a  long  country  had  be^  filled  with  awe  and  lerrob 

time  the  doctor  thought  it  an  illusion ;  but  at  Some  of  the  lakes  of  Ireland  are  found  to  be 

hat,  by  accurate  oboervation,  was  convinced  susceptible  of  producing  illusions,  particulariy 

that  it  waa  an  actual  image  of  the  caatle.  He,  the  Lake  of  KUlanuy.    This  romantic  shesi 

with  another  individual,  observed  it  attentively  of  water  is  bounded  on  one  aide  by  a  aeal* 

for  twenty  minutes,  but  were  prevented  by  circle  of  rugged  mountaina,  and  on  the  other 
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by  a  flat  moraflu ;  and  the  Tapoun  generated  this  description  which  lately  occurred  in 
in  the  marsh,  and  broken  by  the  monntains,  France,  and  for  a  time  caused  a  powerflil 
eontinually  represent  the  most  fimtastic  ob-  ibnsatiffn  among  all  ranbf.  On  Sunday,  the 
jects.  Froquently  men  riding  along  the  17th  of  December,  1826,  the  clergy  in  the 
shore  are  seen  as  if  they  were  moving  across  parish  of  Migne,  in  the  vicinity  of  Poictiers^ 
the  lake,  which  is  supposed  to  have  given  rise  were  engaged  in  the  exercises  of  the  Jubilee 
to  the  legend  of  0*Donougho,  a  magician  which  preceded  the  festival  of  Christmas,  and 
who  is  said  to  be  riuble  on  the  lake  eveiy  a  number  of  persons,  to  the  amount  of  3000 
May  morning.  souls  assisted  in  the  service;  They  had  planted 

There  can  be  little  doubt  that  most  of  those  as  part  of  the  ceremony,  a  large  cross,  twenty- 
▼isionaiy  appearances  which  have  been  ire-  five  feet  high,  and  painted  red,  in  the  open 
quently  seen  in  the  sky  and  in  mountainous  'air  beside  the  church.  While  one  of  the 
xegkms,  are  phar.toms  produced  by  the  cause  preachers,  about  five  in  the  evening,  was 
to  which  I  am  adverting,  such  as  armies  of  addressing  the  multitude,  he  reminded  them 
foocmen  and  horsemen,  which  some  have  as-  of  the  miraculous  cross  which  appeared  in^ 
aerted  to  have  been  seen  in  the  air  near  the  sky  to  Constantino  and  his  army,  and  the 
horizon.  A  well-authenticated  instance  of  effect  it  produced,  when  suddenly  a  similar 
this  kind  occurred  in  the  highlands  of  8cot-  celestial  cross  appeared  in  the  heavens  just 
land :  Mr.  Wren,  of  Wetton  Hall,  and  D.  before  the  porch  of  the  church,  about  800 
Stricket,  his  servant,  in  the  year  1744,  were  feet  above  the  horizon,  and  140  feet  in  length, 
ritting  at  the  door  of  the  house  in  a  summer  and  its  breadth  from  three  to  (bur  feet,  oif  a 
«vening,  when  they  were  surprised  to  see  op-  bright  silver  colour,  tinged  with  red.  The 
posite  to  them,  on  the  side  of  Sonterfell  hiU-^  curate  and  congregation  fixed  their  wonder- 
a  place  so  extremely  steep  that  scarce  a  horse  ing  gaze  upon  this  extraordinary  phenomenon, 
could  walk  slowly  along  it — the  figure  of  a  and  the  effect  produced  on  the  minds  of  the 
man  with  a  dog  pursuing  several  horses,  all  assembly  was  strong  and  solemn ;  they  spon* 
running  at  a  most  repid  pace.  Onward  they  taneously  threw  themselves  on  their  knees ; 
passed,  till  at  last  they  disappeared  at  the  and  many,  who  had  been  remiss  in  their  reli- 
lower  end  of  the  Fell.  In  expectation  of  gious  duties,  humbly  confessed  their  sins,  and 
finding  the  man  dashed  to  pieces  by  so  tre-  made  vows  of  penance  and  reformation.  A 
tnendous  a  fall,  they  went  early  next  mom-  commissicm  was  appointed  to  investigate  the 
ing  and  made  a  search,  but  no  trace  of  man  truth  of  this  extraordinary  appearance,  and  a 
or  horse,  or  the  prints  of  their  feet  on  the  memorial  stating  the  above  and  other  fiicta^ 
turf  could  be  found.  Some  time  afterward,  was  subscribed  by  more  than  foi^  persons 
about  seven  in  the  evening,  on  the  same  spot,  of  rank  and  intelligence,  so  that  no  doubt  was 
they  beheld  a  troop  of  horsemen  advancing  entertained  as  to  the  reality  of  the  pheno> 
in  close  ranks  and  at  a  brisk  pace.  The  in-  menon.  By  many  it  was  considered  m 
Inalesof  every  cottage  for  a  mile  round  beheld  strictly  miraculous,  as  having  happened  al 
die  wondrons  scene,  though  they  had  formerly  the  time  and  in  the  circumstances  mentioned, 
ridiculed  the  story  told  by  Mr.  Wren  and  his  But  it  is  evident,  from  what  we  have  ahvn^ 
servant,  and  were  struck  with  surprise  and  stated,  fliat  it  may  be  accounted  for  on  phys^ 
fear.  The  figures  were  seen  for  upward  of  oal  principles.  The  large  cross  of  wood 
two  hours,  till  the  approach  of  darkness  ren-  painted  red  was  doubtless  the  real  object 
dned  them  invisible.  The  various  iSvolutions  whidi  produced  the  magnified  image.  Tha 
and  ehanges  through  which  the  troops  passed  itate  of  the  atmosphere,  aoooiding  to  the  da- 
were  distfaictly  visible,  and  were  mariied  by  aeriptions  given  in  the  memorial,  must  have 
all  the  observers.  It  is  not  improbable  that  been  fevourable  for  the  production  of  such 
these  aerial  troopers  were  produced  by  the  hnages.  The  spectrum  of  the  wooden  cross 
same  cause  which  made  the  castle  of  Dover  must  have  been  cast  on  the  concave  surfeoe 
to  appear  on  the  side  of  the  hill  next  to  Rama-  of  some  atmospheric  minor,  and  so  reflected 
gate,  and  it  is  supposed  that  they  were  images  back  to  the  eyes  of  the  spectators  from  an 
of  a  body  of  rebels,  on  the  other  side  of  the  opposite  place,  retaining  exactly  the  same 
hill,  exercising  themselves  previous  to  the  r^  shape  and  proportions,  but  dilated  in  size ; 
hellion  in  1745.*  and,  what  is  worthy  of  attention,  it  was  tinged 

I  shall  mention  only  another  instance  of    with  red,  the  very  colour  of  the  object  of  wluoh 

it  was  the  reflected  image. 
^Tbere  can  be  little  dovbt  that  some  of  the       Such  phenomena  as  we  have  now  described, 

asual  refraetion  cf  the  atmosphere ;  as  one  of  ^  tuuold,  are  worthy  of  consideration,  in 

Ibto  peculiarities  attributed  to  those  who  poaaeM«d  Older  to  divest  the   mind  of  superstitious 

this  fheulty  was,  that  they  were  enabled  to  descsy  |**r«i.  «tw|  annhle  it  deu-lv  to  nen»iT«  iIm 

beats  and  ships  before  they  appeared  la  the  ti-  J?'^  ™,  rT** Vf  «earty  10  perceive  UM 

ilwn.  laws  by  whiohthaAlnughly  directs  the  BMin^ 
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iDMils  of  (he  nuterut  lysteni.  When  anj  of  wina  abcm  the  mlsr,  m  Mea  •!  5,  ud 
ippearaiKS  in  nature,  exact];  tlie  icvens  dT  b«  raw  the  ■ppeaTanceurepKMiited,nuiidj, 
STe>7-thing  we  could  have  praTioiuljr  cun-  the  tme  place  at  ifae  word  "  Spiiit,"  aail  tha  i 
cet*«l,  preaent*  itaelf  to  new,  and  when  we  inverted  and  erect  imagei  below.  Theaa 
know  irf'  no  material  cauJe  by  which  it  coald  rabatanoes,  b;  their  gradual  incorpoiatioa, 
bs  produced,  the  mind  muit  feet  a  certain  prodnce  telracting  power,  diminiahin^  fron 
degree  of  awe  and  terror,  and  will  naturallj  the  ^iril  ofwint  to  the  vxOar,  or  from  tba 
teaort  to  lupomaturat  agenc;  aa  acting  either  (vru/i  to  the  unfcr .-  ao  that,  by  looking  througfa 
In  D|:^io(ition  to  the  eatabliibed  hwi  of  the  the  mixed  Dtntani,  an  inverted  iuiBga  of  aoj 
luuTerae.  or  bejond  tiie  ran^  to  which  thej  object  ia  aeen  behind  die  bottle.  Tbeae  ex* 
are  confineJ.  Beaidea  the  feara  and  t.ypn-  perimentB  ahow  th^t  the  mtrage  and  Beveral 
beniiiona  to  which  >uch  erroneona  conce{itiotka  other  atmoapherical  phenomena  mwj  be  pro- 
give  riae,  they  tend  to  convey  blae  and  dia-  duced  bj  variatitm*  in  the  refractive  povrer  td 
torted  impreaaioni  of  the  attributea  of  the  dlflemnl  atrata  of  the  atnioapbere. 
Deit;,  and  of  Hia  moral  govammenL  Sdenoe,  It  ia  not  unlikely  thai  phenomena  of  a  new 
theiclbre,  perfbroM  an  invaluable  aervice  to  and  diflerent  deacriptian  from  any  we  bava 
man,  by  removing  the  cauaa  of  auperatitioua  hitherto  obaerved,  may  be  produced  from  tha 
alarm*,  by  inveitigating  Che  law*  and  prin-  aame  canaei  to  which  we  have  adverted.  A 
ciplea  wfajch  operate  in  the  phyaieal  •yatem,  certain  optical  writer  remark* ;  "irthe  varia- 
and  by  aaaigning  reaaon*  for  tho*e  occaiional  tion  of  the  refractive  power  of  the  air  take* 
pbeoomBDa  which  at  Gnt  ngfal  appeared  be-  place  in  a  horitontal  line  perpendicular  to  the 
jond  du  range  of  the  toleration  of  nattural  line  of  viaon,  that  ia,  from  ri|^t  to  kit,  then 
canaea.  we  may  have  a  laUmi  mirage,  that  ia,  an 
The  lale  lageniou*  Dr.  WoUaatoD  illua-  image  cf  a  ahip  may  be  aecn  on  the  right  or 
liated  the  cauae*  of  some  of  the  pbenomena  left  hand  of  the  real  ahip,  or  on  both,  if  the 
we  have  deacribed,  in  the  Ibllowing  manner :  variation  of  refractive  power  ia  the  aame  on 
Ha  looked  along  the  aide  of  a  red-hot  poker  each  nde  of  tbe  line  of  viiion,  and  a  fact  of 
at  a  word  or  object  ten  or  twelve  feet  diitant;  thia  kind  waa  once  obaerved  on  the  Lake  of 
and  at  a  diatance  lesa  than  tbiee-elgfatha  of  Geneva.  If  there  riunibl  happen  at  the  aama 
an  inch  from  the  line  of  the  poker,  an  imerttd  time  both  a  vertical  and  a  laleial  vaiiatioD  of 
image  waa  aeen,  and  within  and  without  that  reliactive  power  in  the  ur.  and  if  the  Tari» 
inuge,  an  ereet  image,  in  conaequence  of  the  tion  abonld  be  mch  a*  to  expand  or  elongate 
change  produced,  by  the  beat  of  the  poker,  the  object  in  both  direction*,  then  the  o^ect 
in  tbe  dcuuty  of  the  air.  He  aJao  auggested  would  be  magnified  aa  if  aeen  through  a  tele- 
the  following  experiment  as  another  illuatra-  acope,  and  might  be  aeen  and  recogniied  at  a 
tion  ofthe  lamo  prlndple.namely.onviewing  diatance  at  which  it  would  otherwiae  have 
an  object  through  a  atralum  c^  apirit  of  wine  been  viaible.  [f  (he  refracting  power,  on  tba 
lying  above  water,  or  a  atratum  of  water  laid  contrary,  varied  *o  >a  (o  eonatinct  Ote  ol^eel 
above  one  of  ayrup.  He  poured  into  a  (fuore  in  both  directiona,  the  image  of  i(  wouU  b* 
*Ula*mall  quantity  of  dear  aymp.and  above  diminiahed  ai  if  aecn  throagh  a  concave  leBaL" 
dli*  ba  poarod  an  equal  quantity  rf  water,  _  ,  .  n  «  ,,  ,  ,  ,, 
which  rradu-  StmaTia  and  Sxjttdlmt  m  nfennef  lo  tke 
Pig.  so.                   "lly  edrabined                Fhmomeiut  dacribtd  aboM. 

with  the   Tf-       Snch,  then,  are  aonw  of  the  atriking  anl 

rup,  aa  aeen  at  intereating  efleeta  produeed  by  ^k  refraetioii 

A,     fig.     30.  and  the  reflection  of  the  raya  of  light     A* 

Tba         word  tbe  formation  of  tbe  ini^u  of  o^fecta  by  cih>- 

''Byrup,"ona  vei  lenaea  laya  (he  tiundadon  of  the  ean> 

card  h(jd  be-  atruclion  of  refracting  leleao^ie*  and  mier» 

hind  the  hot-  ecopee,  and  of  all  the  diacoverie*  (hey  have 

tie     appeared  brought  to  light,  *o  the  prcqierty  of  tontmt 

■    erect       when  tpecula,  in  fanning  nmilar  image*,  ia  that  tm 

Been   through  which  the  coantiuction  irf*  re/Iccfing' tekaeope* 

the  pure  apirit,  entirely  depend*.    To  Ihia  circumatance  He(> 

but     inverted  aehel  waa  indebted  for  the  powerfril  teleieope* 

when       aeen  he  waa  enabled  to  coiutruct — which  were  all 

I  .  through     the  formed  on  the  prindple  of  reflection — and  fx 

mliture      of  all  (he  diacoverie*  they  enabled  him  lo  nub 

I  water        and  in  the  planetary  aystem,  and  in  (be  aidenal 

aymp.         He  heavena.    The  aame  ptindplea  which  operaM 

aderward  put  in  optical  inatnimenta,  under  the  agency  at 

BMitT  the  rama  quanti^  at  rectified  apirita  man,  we  have  iVaaon  to  believe  frequentlv 
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•ct  on  a  more  expann^e  scale  in  various  parts  constitution  of  the  Tarious  objects  with 

of  the  system  of  nature.    The  magnificent  they  are  connected.    It  is  eyident,  fiom  what 

erou  which  astonished  the  preacher  and  the  we  already  know  of  the  reflection  of  light, 

immense  congregation  assembled  at  Mign^,  that  Tezy  slight  modifications  of  certain  phy- 

was,  in  all  probabiUty,  caused  by  a  vast  atmo-  sical  principles,  and  vexy  slight  additions  to 

spherical  speculum  formed  by  the  hand  of  the  arrangements  of  our  terrestrial  system, 

nature,  and  representing  its  objects  on  a  scale  might  produce  scenes  of  beauty,  magnificence, 

iar  superior  to  that  of  human  art;  and  pro-  and  splendour  of  which  al  present  we  can 

bably  to  the  same  cause  is  to  be  attributed  form  no  conception.    And  it  is  not  unlikely 

the  singular   phenomenon  of  the  coast  of  that  by  such  diversities  of  arrangement  in 

France  having  been  made  to  appear  within  other  worlds  an  infiniie  variety  of  natural 

two  or  three  miles  of  the  town  of  Hastings,  scenery  is  produced    throughout    the    unt 

mm  formerly  described,  (see  p.  28.)     Many  verse. 

other  phenomena  which  we  have  never  wit-  In  the  anangements  c<nmected  with  tha 
neased,  and  of  which  we  can  form  no  con-  planet  Saturn,  and  the  immense  rings  with 
oeption,  may  be  produced  by  the  same  cause  which  it  is  encompassed,  and  in  the  various 
operating  in  an  infinity  of  modes.  positions  which  its  satellites  daily  assume 
The  ^cts  we  have  stated  above,  and  the  with  regard  to  one  another,  to  the  planet 
Tariety  of  modes  by  which  light  may  be  r»-  itself,  ami  to  these  rings,  there  is,  in  aU  pro. 
firacted  and  reflected  by  diflerent  substances  bability,  a  combination  of  refiractions,  reflec- 
in  nature,  lead  us  to  Ibrm  some  conceptions  tions,  light,  and  shadows,  which  produce 
of  the  magnificent  and  diversified  scenes  scenes  wonderfiilly  diversified,  and  surpassing 
which  light  may  produce  in  other  syatems  in  grandeur  what  we  can  now  distincUy  con- 
and  worlds  under  the  arrangements  of  the  oeive.  In  the  remote  regions  of  the  heavens 
all-win  and  beneficient  Creator.  Light,  in  there  are  certain  bodies  composed  of  immense 
all  its  modifications  and  varieties  of  colour  mnsnos  of  luminous  matter,  not  yet  formed 
and  reflection,  may  be  considered  as  the  into  any  regular  system,  and  which  are  known 
beauty  and  glory  of  the  universe,  and  the  by  the  name  of  tuMm.  What  should  hinder 
aouice  of  unnumbered  enjoyments  to  all  its  us  from  supposing  that  certain  exterior  pop- 
inhabitants.  It  is  a  symbol  of  the  Divinity  tions  of  those  masses  form  speculums  of  enor- 
himself ;  for  **  God  is  Light,  and  in  Him  is  mous  size,  as  some  parts  of  our  atmosphere 
no  darkness  at  alL"  It  is  a  representative  of  are  sometimes  found  to  dol  Such  specula 
Him  who  is  exhibited  in  the  sacred  oracles  as  may  be  conceived  to  be  hundreds  and  even 
'<The  Suv  of  Righteousness,"  and  *<the  thousands  of  miles  in  diameter,  and  that  they 
LiOHT  of  the  world."  It  is  an  emblem  of  the  may  form  images  of  the  most  distant  objects 
glories  and  felidtaes  of  that  future  world  in  the  beavens)  on  a  scale  of  immense  mag^ 
where  knowledge  shall  be  perfected  and  hap*  nitude  and  extent,  and  which  may  be  reflect- 
piness  complete;  for  its  inhabitants  are  desig-  ed,  in  all  their  grandeur,  to  the  eyes  of  intel- 
nated  **  the  saints  in  tight  /"  and  it  is  declared  U^eiices  at  a  vast  distance.  And,  if  the  organs 
in  sacred  history  to  have  been  the  first-born  of  vision  of  such  beings  be  for  superior  to  ours 
of  created  beings.  In  our  lower  world,  its  in  acnteness  and  penetrating  power,  they  may 
effetU  on  the  objects  which  surround  us,  and  thus  be  enabled  to  take  a  survey  of  an  im* 
its  influences  upon  all  sensitive  beings,  are  mense  sphere  of  vision,  and  to  descry  magni- 
multifarious  and  highly  admirable.  While  ficent  objects  at  distances  the  most  remote 
passing  from  infinitude  to  infinitude,  it  reveals  from  the  sphere  they  occupy.  Whatever 
the  depth  and  immensity  of  the  heavens,  the  grounds  there  may  be  for  such  suppositions^ 
glory  of  th^sun,  the  brauty  of  the  stars,  the  it  must  be  admitted  that  all  the  knowledge 
arrsngements  of  the  planets,  the  rainbow  en-  we  have  hitherto  acquired  respecting  the 
compassing  the  sky  with  its  glorious  circle,  operation  of  light,  and  the  splendid  eflects  it 
the  embn^ery  of  flower,  the  rich  cfothing  of  is  capable  of  producing,  is  small  indeed,  and 
the  meadows,  the  valleys  standing  thick  with  limited  to  a  narrow  drde,  compared  with  the 
com,  **  the  cattle  <m  a  thousand  hills,"  thf  iounensity  of  its  range,  the  infinite  modifier 
rivers  roiling  through  the  plains,  and  the  wide  tions  it  may  undergo,  and  the  wondrous 
expanse  of  the  ocean.  But  in  other  worlds  scenes  it  may  create  in  regions  of  creation  to 
the  scenes  it  creates  may  be  far  more  resplen-  which  human  eyes  have  never  ^et  penetrated^ 
dent  and  magnificent  This  may  depend  $nd  which  may  present  to  view  obj«>cts  of 
vpOD  the  refiactive  and  reflective  powers  with  brilliancy  and  magnificence  such  as  « Eye 
which  the  Creator  has  endowed  the  atmo-  hath  not  yet  seen,  nor  ear  heard,  nor  hath  it 
spheres  of  other  planets,  and  the  peculiar  entered  into  the  heart  of  man  to  conceive." 
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CHAPTBR  V. 

0BCTioir  1.  Chrinmldi,  Deehalflf,  and  othen,  thoagfat  dM 

On  the  Coburi  of  Light.  ^^^^^f^^^^L^^^^  ""F^-  ^  V^ 

''     ^  or  MOW  TibrationB  of  a  certain  elastic  medium 

We  have  hitherto  oonndered  light  duefly  filling  the  whole  ani^erse.    Rohault  imagined 

m  a  ample  homogeneoiui  eubatanoe,  aB  if  all   that  the  different  ooloun  were  made  by  the 

ite  rays  were  white,  and  as  if  they  were  all  rays  of  light  entering  the  eye  at  difleient  an- 

i«fracted  in  the  same  manner  by  the  diflerent  gles  with  respect  to  the  optic  axis;  and  Dr. 

-lenaes  on  which  they  fidl.    Investigationfl,   Hook  conoeiTod  that  colour  is  caused  by  the 

however,  into  the  nature  of  this  wonderful   sensation  of  the  oblique  or  uneyen  pulse  of 

fluid  have  demonstrated  that  this  is  not  the   light ;  and  this  being  capable  of  no  mora  than 

case,  and  that  it  is  possessed  of  certain  addi-  two  varieties,  he  concluded  that  there  could 

tiimal  properties  of  the  utmost  importance  in  be  no  more  than  two  primary  colours,    ttedi 

the  qnrtem  of  nature.    Had  eveiy  ray  of  light  were  some  of  the  crude  opinions  which  pf»> 

been  a  pure  white,  and  incapable  of  bemg  vailed  before  the  era  of  the  illustrious  New- 

wparated  into  any  other  colours,  the  scene  ton,  by  whose  enlightened  investigations  the 

ef  the  universe  would  have  exhibited  a  veiy  true  theoiy  of  odonn  was  at  last  discovered. 

different  aspect  from  what  we  now  behold.   In  the  year  1666  this  philosopher  began  te 

One  uniform  hue  would  have  appeared  over  investigatethe  subject,  and  finding  the  coloured 

the  whole  face  of  nature,  and  one  object  could  image  of  the  sun*  formed  by  a  glass  prism,  to 

•earoely  have  been  distinguished  fnm  an-  be  of  an  oblong,  and  not  of  a  circular  ibnn, 

ullier.    The  diflerent  shades  of  verdure  which  as,  according  to  the  laws  of  refraction,  it  ought 

now  diveniff  every  landscape,  the  brilliant  to  be,  he  was  surprised  at  the  great  dtspro- 

eolouring  of  the  flowery  fields,  and  almost  all  portion  between  its  length  and  breadth,  the 

the  beauties  and  sublimities  which  adorn  this  former  being  ^ve  times  the  length  of  the  lat- 

lower  creation  would  have  been  vrithdmwn.   ter;  and  he  began  to  conjecture  that  light  is 

But  it  is  now  ascertained  that  eveiy  ny  of   not  homogeiteal,  but  that  it  consists  of  nym, 

white  light  is  composed  of  an  assembli^  of   some  of  which  are  nrach  more  refrangible 

ooloun,  whence  proceed  that  infinite  variety   than  others.    Prior  to  this  period,  philosophers 

of  shade  and  colour  with  which  the  whole  df   supposed  that  ail  light,  in  passing  out  of  one 

our  terrestrial  habitation  is  arntyed.    Those   medium  into  another  of  different  density,  was 

eoloun  are  found  not  to  be  in  the  objects   tquaUy  reflacted,  in  the  same  or  like  dicum- 

themselves,  but  in  the  rays  of  light  which  fall   atanees;  but  Newton  discovered  that  this  ■ 

«pon  them,  witboilt  which  they  vrouki  either  not  the  bet;  but  that  there  are  d^armt  ^m- 

ht  invisible,  or  wear  a  uniform  aspwtt.    In   ete*  of  light,  and  that  each  species  is  disposed 

reference  to  this  point,  Goldsmith  has  well   both  to  suftr  a  different  degree  of  refiangiln> 

Bhssrved !  "  The  blushing  beaiHies  of  the  rose,   lity  in  passing  out  of  one  medium  into  n- 

tbe  modest  blue  of  the  violet,  are  ndt  in  tiie   other,  and  to  excite  in  us  the  idea  of  tidiJtreM 

flowen  theraeehea,  but   in  the  light   that  nkmr  from  the  rest;  and  that  bodies  ^ 

•dome  them.    Odour,  aoftness,  and  beauty   pear  of  thai  cokmr  which  arises  firom  Ae  pe< 

of  figure  are  theb  own ;  but  it  ii  light  alone   euliar  rays  they  are  disposed  to  reflect    It  is 

thit  dranes  them  up  in  those  rdbes  which   now,  therefore,  universally  acknowJed^ied  that 

ihaine  the  monareh's  gloiy."  the  light  of  the  sun,  which  to  ps  seems  per- 

Many  strange    opinions    and  hypothesea  fhctly  homogeneal  and  white,  is  composed  of 

wm  entertsined  respecting  cokmn  by  the   no  fbwer  than  aeotn  diflerent  colours^  namely,  • 

•neients,  and  even  by  many  modem  writers,   (of,  Qrangv,  Yeliou),  Grecfiy  Biue^  Indigih 

■nor  to  the  time  of  Sir  Isaac  Newton.    The   mnd  Violet    A  body  which  appean  of  a  red 

f^thagoreans  called  colour  the  superJSeiee  of  colour  has  the  property  of  reflecting  the  red 

Miss;  Plato  said  that  it  was  a  fhme  issuing  n^  more  powerfully  then  any  of  the  othesa; 

torn  them.    According  to  Zeno,  it  is  the  first  a  body  of  a  green  coloar  reflects  the  gresA 

•onfiguration  of  matter;  and  according  to  lays  more  copiously  than  irnys  of  any  other 

Aristotle,  it  is  that  which  moves  bodies  ao>   ei^oar,  and  so  of  die  omge,  yellow,  htm 

tailly  transparent    Among  the  medems,  Des  mirple,  and  violet    A  body  which  is  of  • 

Cartes  imagined  that  the  d^rence  of  colour  hlaek  colour,  instead  of  reflecting,  ahtorbi  all, 

praoeeds  fiom  the  prevalence  of  the  direct  or  or  the  greater  part  of  the  rays  that  fall  upon 

totatoiy  motions  of  the  particles  of  light  it;  and,  on  the  contrary,  a  body  tSat  appears 
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tohite  reflects  the  greater  part  of  the  rays  in-  than  some  other  part  of  tLe  beanii  aa  WP, 
discriminaftely,  without  separating  the  one  the  rays  towards  R  O  have  a  nroeh  greater 
from  the  other.  disposition  to  be  refiracted  than  those  towards 

Before  proceeding  to  describe  the  experi-  W  P ;  and  that  this  disposition  arises  from 
ments  by  which  the  above  results  were  ob-  the  naturally  different  qualities  of  those  ray% 
tained,  it  may  be  proper  to  give  some  idea  of  is  evident  from  this  consideration,  that  the 
the  form  and  ^effects  of  the  pri^m  by  which  refracting  angle  or  power  of  the  prism  is  the 
such  experiments  are  made.  This  instrument  same  in  regard  to  the  superior  part  of  the 
is  triangular  and  straight,  and  generally  about  beam  as  to  the  inferior, 
three  or  four  inches  long.  ^  is  coounonly  By  making  a  hole  in  the  screen,  L  My 
made  of  white  glass,  as  free  as|>ossible  from  opposite  any  one  of  the  colours  of  the  ^mo 
veins  and  bubbles,  and  other  similar  defects,  trum,  so  as  to  allow  that  colour  alone  to  pass 
and  is  solid  throughout  Its  lateral  frices^  or  — and  by  letting  the  colour  thus  sepaiated 
aides,  should  be  perfectly  plane,  and  of  a  fine  (all  upon  a  second  prism — ^Newton  found  that 
polish.  The  angle  formed  by  the  two  feces,  the  light  of  each  of  the  colours  was  alike  re- 
one  receiving  the  ray  of  light  that  is  refracted  frangible,  because  the  second  prism  could  not 
in  the  instrument,  and  the  other  afibrding  it  separate  them  into  an  oblong  image,  or  into 
an  issue  on  its  returning  into  the  air,  is  called  any  other  colour.  Hence  he  called  all  the 
the  refracting  angle  of  the  prism,  as  il  C  ^  seven  colours  simple  or  homogeneous,  in 
(fig.  31.)  The  manner  in  which  Newton  opposition  to  white  light,  which  he  called 
performed  his  experiments,  and  established  compound,  or  heterogeneous.  With  the 
the  discovery  to  which  we  have  alluded  is  as  prism  which  this  philosopher  used,  he  found 
Ibllows :  the  lengths  of  the  colours  and  spaces  of  the 

spectrum  to  be  as  follows :  Red,  46 ;  Orange, 
Fig.  31.  27 ;  Yellow,  40 ;  Green,  60 ;  Blue,  60 ;  Indigo^ 

48;  Violet,  80;  or  360  in  all  But  these 
spaces  vary  a  little  with  priams  feirmed  of  dt^ 
ferent  substances,  and,  as  they  are  not  sepa- 
rated by  distinct  limits,  it  is  difficult  to  obtain 
any  thing  like  an  accurate  measure  of  theb 
relative  extents.  Nevrton  examined  the 
ratio  between  the  sines  of  incidence  and  re- 
fraction of  these  decompounded  rays  (see  p. 
In  the  window-ehntter,  E  G  (fig.  31,)  of  20,)  and  found  that  each  of  the  seven  pi^ 
a  dark  room,  a  hole,  F,  was  made,  of  abont  mary  colour-making  rays  had  certain  limits 
one-third  of  an  inch  diameter,  and  behind  it  within  which  they  were  confined.  Thus,  let 
was  placed  a  glass  prism,  A  C  B,9o  that  the  the  sine  of  incidence  in  glass  be  divided  into 
beam  of  light,  S  F,  proceeding  directly  from  50  equal  parts,  the  sine  of  refraction  into  air 
the  sun,  was  made  to  pass  through  the  prism,  of  the  least  refrangible,  and  the  mot^  refraogi* 
Before  the  interposition  of  the  prism,  the  ble  mys  will  contain  respectively  77  and  78 
beam  proceeded  in  a  straight  line  towards  T,  such  parts.  The  sines  of  refraction  of  all  the 
where  it  fonned  a  round,  white  spot;  but,  be-  degrees  of  red  will  have  the  intermediate 
tng  now  bent  out  of  its  course  by  the  prism,  degrees  of  magnitude,  from  77  to  77  om- 
it formed  an  oblong  image,  O  P,  upon  the  eighth ;  Ornnge,  from  77  one-eighth  to  77 
white  pasteboard,  or  screen,  L  M,  containing  one-fiAh;  YelkWf  from  77  one-fifth  to  77  ooe- 
the  seven  colours  marked  in  the  figure,  the  third ;  Green,  from  77  one-third  to  77  one- 
re^  being  the  least,  and  the  violet  the  moi^  half;  ^/ue,from  77one4ialf  to  77  two-thiids; 
refracted  from  the  original  direction  of  the  im/tgo,  from  77  two-thirds  to  77  seven-ninths; 
solar  beam,  i$  T,  This  oblong  image  is  called  and  Violet,  trom  77  seven-nmths  to  78. 
the  prismatic  spectrum.  If  the  refracting  From  what  has  been  now  stated,  it  is  evi- 
angle  of  the  pnsm,  A  C  B,he  64  degrees,  dent  that,  in  proportion  as  any  portion  of  an 
and  the  distance  of  the  pasteboard  from  the  optic  glass  bears  a  zeaemblanoe  to  the  fimn 
prism  about  18  feet,  the  length  of  the  image,  of  a  prism,  the  component  rays  that  pass 
O  P,  will  be  about  ten  inches,  and  the  breadth  through  it  must  be  necessarily  separated,  and 
t  inches.  The  sides  of  the  spectrum  are  will  consequently  paint  or  tinge  the  object 
right  lines  distinctly  bounded,  and  the  ends  with  colours.  The  edjges  of  every  convex 
are  semi-circular.  From  this  circumstance,  lens  approach  to  this  form,  and  it  is  on  this 
it  is  evident  that  it  is  still  the  image  of  the  account  that  the  extremities  of  objects,  whan 
■un,  but  elongated  by  the  refractive  power  of  viewed  through  them,  are  found  to  be  tinged 
the  prism.  It  is  evident  from  the  figure  that»  with  the  prismatic  colours.  In  such  a  glasij 
since  some  part  of  the  beam,  12  O,  is  refracted  therefore,  those  different  coloured  rays  will 
much  further  out  of  its  natural  coarse  W  T   have  different  foci,  and  vrill  fonn  their  i»; 
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THE  PRACTICAL  ASTRONOMER. 


■ptrtm  imigw  •idifferant  diitanoes  from  th* 
lenSi  '  Thofy  rappoM  L  N  (fig.  82)  to  npn- 

Fig.8S. 


•ent  a  doable  conTex  lent,  and  O  B  an  ob- 
ject at  some  diatance  from  h.  If  the  olject 
0  B  wai  of  a  pure  red  colour,  the  rayi  pro- 
ceeding from  it  would  form  a  red  image  at  H 
II ;  if  the  object  was  of  a  Tiolet  colour,  an 
image  of  that  colour  would  be  formed  at  Ft; 
nearer  the  lens;  and  if  the  object  waa  white, 
or  any  other  combination  of  the  colour-making 
rays,  those  rays  would  have  their  respective 
fod  at  different  distances  from  the  lens,  and 
form  a  succession  of  images,  in  the  order  of 
the  prismatic  colours,  between  th^  space  R  n 
and  Vy. 

This  may  be  illustrtfted  in  the  following 
manner :   Take  a  card  or  slip  of  white  paste- 
board, aa  A  B  £  F  (fi^.  33,)  and  paint  one- 
Pig.  39. 


half,  A  B  C  D,redyihB  other  hal^  C  F, 
violet  OT  indigo,  and,  t3ring  black  threads 
across  it,  set  it  near  the  flame  of  a  candle,  G ; 
then  take  a  lens,  H  /,  and,  holding  a  sheet 
of  white  paper  behind  it,  move  it  barkward 
and  forward  upon  the  edge  of  u  graduated 
ruler  till  you  see  the  Made  threads  moat  dis- 
tinctly in  the'  image,  and  you  will  find  the 
focus  of  the  violet  v  a  much  nearer  than  that 
of  the  red  A  c,  which  plainly  shows  that 
bodies  of  different  colours  can  never  be  de- 
picted by  convex  lenses  without  some  degree 
of  confusion. 

The  quantity  of  dispersion  of  the  coloured 
rays  in  convex  lenses  depends  upon  the  focal 
length  of  the  glaaa,  the  space  wfiich  the 
coloured  images  occupy  being  about  the 
twenty-eighth  part.  Thus,  if  the  lens  be 
twenty-«ight  inches  focal  diatance,  the.  space 
between  R  n  and  Vr  (fig.  32)  will  be  about 
one  inch ;  if  it  be  twenty-eight  feet  focus,  the 
same  space  will  be  about  one  foot,  and  so  on 
in  proportion.  Now,  when  such  a  succession 
of  images,  formed  by  the  diHerent  coloured 
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rays,  is  viewed  through  an  eye-atttM,  it  wfl 
nem  to  form   but  one  image,  and,  conse- 
quently, very  indistinct,    and    tinged  with 
various  cokHuns ;  and  aa  the  red  figure,  12  a, 
is  laigeaty  or  seen  under  the  greatest  angle, 
the  extreme  parts  of  this  confused  image  wifl 
be  red,  and  a  succession  of  the  prismatic 
coloun  will  be  formed  within  this  red  fringe, 
aa  ia  generally  found  in  common  refiracting 
teleaoopea,  constructed  with  a  single  olject- 
glaas.    It  is  owing  to  this  circumstance  that 
the  common  refracting  telescope  cannot  be 
much  improved  without  having  recourse  to 
lenses  of  a  veiy  long  focal   distance;  and 
henee,  about  150  yean  ago,  such  telescopes 
were  constructed  of  80,  and  100,  and  120 
feet  in  length.    But  still,  the  image  was  not 
formed    so   distinctly  as  was   desired,  and 
the  aperture  of  the  object-glass  was  oMiged 
to  be  limited.    This  is  a  defect  which  was 
long  regarded  as  without  a  remedy,  and  even 
Newton  himself  despaired  of  discovering  any 
meana  by  which  the  defects  of  refracting  tele- 
scopes might  be  removed,  and  their  improve- 
ment effected.     This,  however,  was  accom- 
plished by  Dollond  to  an  extent  far  surpassing 
what  could  have  been  expected,  of  which  a 
particular  account  will  be  given  in  the  sequel. 
It  was  originally  remarked  by  Newton,  and 
the  fact  has  since  been  confirmed  by  the  expe- 
riments of  Sir  W.  HeischcU  that  the  different 
coloured  rayi  have  not  the  same  illuminating 
power.    The  violet  rays  appear  to  have  the 
least  illuminating  eflect ;  the  indigo  more,  and 
the  efiect  increases  in  the  order  of  the  coloun^ 
the  gretn  being  very  great ;  between  the  green 
and  the  yellow  the  greatest  of  all;  the  yellow 
the  same  aa  the  green ;  but  the  red  lesa  than 
the  yellow.     Horschel  also  endeavoured  to 
determine  whether  the  power  of  the  different, 
ly-colourod  rays  to  heat  bodies  varied  with 
their  power  to  illuminate  them.     He  intro- 
duced a  beam  of  light  into  a  dark  room,  which 
was  decomposed   by  a  prism,  and  then  ex- 
posed a  very  sennble  thermometer  to  all  the 
rays  in  succession,  and  observed  the  heights 
to  which  it  rose  in  a  given  time.    He  found 
that  their  heating  power  increased  from  the 
violet  to  the  red.    The  mercury  in  the  ther- 
mometer rose  higher  when  its  bulb  was  placed 
in  the  indigo  than  when  it  was  placed  in  the 
violet,  still  higher  in  blue,  and  highest  of  all 
al  red.    Upon  placing  the  bulb  of  the  ther- 
mometer below  the  red,  quite  out  of  the  spec- 
trum, he  was  surprised  to  find  tliat  the  nier^ 
cury  rose  higheat  of  all,  and  concluded  that 
raya  proceed  from  the  sun,  which  have  the 
power  of  HSATixo  but  not  of  illuminatine 
oodles.    These  rays  have  been  called  inrnsdm 
aolar  rays ;  they  were  about  half  an  inch  from 
the  commencement  of  the  red   rays;    at  a 
greater  distance  from  this  point  the  heat  began 


ON  TBa.      *•  ''^^^  '^^  UGHT.  gt 

to  diminish,  but  was  veiy  perceptible,  even  at  was  continued  for  three  suceeMhre  daya.  Tba 
the  distance  of  1|  inch.  He  determined  that  same  effects  were  produced  by  inclosing  the 
the  heating  power  of  the  red  to  that  of  the  needle  in  blue  or  green  glaaa,  or  wrapping  it 
green  rays  was  2}  to  1,  and  8}  to  1,  in  red  in  blue  or  green  riband,  or  half  of  the  ne^Ue 
to  violet.  He  afterwards  made  experiments  being  always  covered  with  paper, 
to  collect  those  invisible  caloric  rays,  and  One  of  the  most  curious  diacoTeries  of  mo- 
caused  them  to  act  independently  of  the  fight,  dem  times,  in  reference  to  the  solar  spectrumt 
from  which  he  concluded  that  they  are  snffi-  is  that  of  Fraunhofer,  of  Munich,  one  of  the 
cient  to  account  for  all  the  effects  produced  by  moat  distinguished  artists  and  opticians  on  the 
the  solar  rays  in  exciting  heat ;  that  they  are  Continent*  He  discovered  that  the  spectrum 
capable  of  passing  through  glass,  and  of  being  is  covered  with  dark  and  coloured  luies,  pa- 
refracted  and  reflected,  after  they  have  been  lalle]  to  one  another,  and  perpendicular  to  the 
finally  detached  from  the  solar  beam.  length  of  the  spectrum  :  and  he  counted  no 

M.  Ritter  of  Jena,  Wollaston,  Beckman,   less  than  590  of  these  lines.    In  order  to  oh- 
end  others,  have  found-  that  the  rays  of  the   serve  these  tines,  it  is  necessary  to  use  prisms 
spectrum  are  possessed  of  certain  ehemieal  of  the  most  perfect  construction,  of  very  pure 
jtroperties;  that  beyond  the  least   brilliant   glass,  free  of  veins,  to  exclude  all  extraneoue 
extremity,  namely,  a  tittle  beyond  the  violet  light,  and  even  to  stop  those  rays  which  form 
ray,  there  are  invisible  rays,  which  act  chemi-   the  coloured  spaces  which  we  are  not  examiiv- 
cally,  while  they  have  neidier  the  power  of   ing.    It  is  necessary,  also,  to  use  a  magnify- 
heating  nor  iUuminating  bodies.    Muriate  of   ing  instrument,  and  the  tight  must  enter  and 
silver,  exposed  to  the  action  of  the  red  rays,   emerge  from  the  prism  at  equal  angles.    One 
becomes  blackish ;  a  grater  efiectis  produced   of  the  important  practical  results  of  this  dis- 
by  the  yellow ;  a  still  greater  by  the  violet,   oovery  is,  that  those  tines  are  fixed  points  in 
and  the  greatest  of  all  by  the  invisible  rays   the  spectrum,  or  rather,  that  they  have  always 
beyond  the  violet     When  phosphorus  is  ex-   the  same  position  in  the  coloured  spaces  in 
poeed  to  the  action  of  the  invisible  rays  be-   Which  they  are  found.    Fraunhofer  likewise 
yond  the  red,  it  emits  white  fumes,  but  the   discovered,  iii  the  spectrum  produced  by  the 
invisible  rays  beyond  the  violet  extinguish   light  of  Venus,  the  same  streaks  as  in  the 
them.  The  influence  of  these  rays  is  daily  seen   solar  spectrum ;  in  the  spectrum  of  the  tight 
in  the  change  produced  upon  vegetable  colours,   of  Sinus  he  perceived  three  large  streaky 
which  fade  when  frequently  exposed  to  the   which,  according  to  appearance,  had  no  re- 
direct influence  of  the  sun.    Whatever  object   semblance  to  those  of  the  light  of  the  sun ; 
they  are  destined  to  accomptish  in  the  general   one  of  them  was  in  the  green,  two  in  the  blue^ 
economy  of  nature  is  not  yet  distinctly  known ; 

we  cannot,  however,  doubt  that  they  are  esscn-  *  Fraanhofer  wai,  la  the  highest  sen^e  of  the 
*UIKt  m./«.,:c,:»^  »«  »<.*:<^n<i  *^*A/.n<M>«^  »«x:«.«.  r^.  word,  an  f«<tci«i»,  an  original  discoverer  in  ihe 
tially  requisite  to  yanous  proccMCS  gomg  for-    nioat  absirJse  and  delicaie  departments  of  thia 

ward  m  the  material  system.  And  we  know  sclenee,  a  competent  mathematician,  an  admirable 
that  not  only  the  comfort  of  all  the  tribes  of    nae^hanist  and  a  man  of  a  truly  philosophical 

the  living  world,  but  the  very  exi.ten«,  of  the   ^ „1n"ri"b'^d  ft^^.'itCrt'.l^nr.r^'i! 

animal  and  vegetable  creation  depends  upon    Acturing  establiabsnent  to  the  direction  of  the 

the  unremitting  agency  of  the  eahrijle  rays,     optteal  department  of  the  business,  in  which  be 

It  has  lilfpwiap  h«»«»n  latelv  diaroverf>d  that    o"«lna"7  laboured  as  an  ordinary  worlcman.    He 
II  Das  iiKewise  oecn  lateiy  mscoverea  mat    ,,,gj,  applied  the  whole  power  of  his  mind  to  the 

certam  rays  of  the  spectrum,  particularly  the    jlerfection  of  the  achromatic  telescope,  the  defecta 

'  violet yposif ess  the  property  of  com munieatinff   of  which,  in  reference  to  the  optical  properties 

the  magnetic  pow^.  MrJtfonVWmof  Home,   ^ii^-J  "".'eVr.'.'  oT'.'i.Sfrar'Jill^'rirelT.ti 

appears  to  nave  been  the  first  who  found  that    ceeded  in  giving  to  optical  determinations  the  pre- 

the  violet  rays  of  the  spectrum  had  this  pro-    cislon  of  astronomical  observations,  surpassine  in 

Dcrtv      Thp  rpsiilt  of  his  pxnprimentfl  how-    '**'"  »«•!>««'  »"  who  had  gone  before  him,  exrept, 
perxj.     ine  result  oi  nis  cxpentncnis,  now-    perhaps,  the  Illustrious  Newton.    It  was  in  the 

ever,  was  involved  m  doubt  till  it  was  esta-    course  of  ihej«e  researches  that  he  was  led  to  the 

btished  by  a  series  of  experiments  instituted    Important  discovery  of  the  dark  lines  which  oc- 

by  Mrs.  Somerville,  whose  name  is  so  well  5?!  *»  ^it.^lrnt^^^i'^^'^:r  vurn^I^'Trt^^,^: 
tf  .      ^1  -      'f  11       r«i_«     «    1      scopes  are  scattered  over  Europe,  ana  are  the 

known  m  the  scientific  world.  Fhis  lady  largest  and  best  that  have  hitherto  been  con- 
having  covered   half  a  sewing-needle,  about    atmcted.   He  died  at  Mankh,  at  a  premature  age, 

an  inch  lonir  with  iMDcr  she  exDoaed  the  }"  *®^ »  ***•  **«"*»•  *'  *■  ■**<*»  **«*"8  accelerated 
an  men  long,  wiin  paper  sne  expoeea  ine  ,,y  ^^^  unwholesome  nature  of  the  processes  em- 
Other  half  for  two  hours  to  the  violet  rays,  ployed  in  his  glass-house  ;  leaving  behind  him  a 
The  needle  had  then  acquired  north  polarity,  repeiation  rarely  attained  ky  one  so  young.  His 
T^e  indigo  ™y.  prodoccd  nearly  the  «me  ^^hf  di.R^^'f  8'j:;in'rrr„Tr"ft7.„'c7S 
effect ;  and  the  blue  and  green  rays  produced  the  Improvement  of  Achromatic  Telescope,  antf 
it  in  a  still  less  degree.  In  the  yellow,  orange,  »"  Account  of  the  Lines  of  the  Bpectmro,*'  will 

red  and  invi«h!e  mva  no  ma^nptic  infltience  ^  *»"■**  *"  ^**«  *'  B**inl>«'8l»  Philosophical  Jour, 
reo,  ana  mvisiDie  rays  no  magnetic  mnuence    ^^,„  ^^j  ^      a88.«W;  and  vol  x.  p.  2C-40,  fbi 

was  exhibited,  even  though  the  experiment    1893-4. 
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14  THE  PRACITCAL  ABTBCHVOMBIL 

The  alan  appMr  to  dilftT  6am  am  uuitber  in  paint  all  Owl  put  of  the  board  Uati  vrforfi 
(bev  itreaki.  The  electric  light  diflon  my  lie*  nithiu  the  inner  circle;  md,  putting  an 
bMkIi  ihun  tbe  light  of  the  nin  and  that  of  a  aiii  through  tlte  centre  of  the  boud,  let  it  be 
lamp  in  reg«nJ  to  the  (tniakiaf  the  ■pedmm.  turaod  awifUy  round  Ilial  alia,  ao  that  the 
"Thi*  eipetinwnt  maj  alao  be  made,  thoa|^  laja  froceeiling  from  the  above  coloun  ma; 
in  an  impertect  mannei,  bj  Tiefring  a  nairow  be  all  blended  and  mixed  togelhei  in  coming 
aUt  between  two  nearly  etoaed  winJow-ahut-  (o  the  eye.  Then  the  whole  coloured  pait 
tan  through  a  very  eicellenl  gliaa  prisd,  will  appear  hke  a  wlute  ring  a  little  gtsyidi — 
held  cloae  In  the  eye,  with  the  rafraeting  angle  not  pariectly  while,  becauae  no  art  can  pn- 
gwallel  to  ibe  line  of  ligfaL  When  the  epeo-  pare  or  lay  on  perfect  coloun,  in  alt  their 
tmm  i*  formed  by  the  aun'i  raya,  either  direct  dflirate  ahadea,  *i  ibund  in  the  real  qiecIiUEiL 
or  indirect,  ai  Iroin  tbe  aky,  clouda,  rainbow,  That  all  the  eoloura  of  hgbt,  when  blended 
moon,  or  planeta,  the  black  baoda  are  alvraje  together  in  their  proper  proporlioDi,  produce 
found  to  be  in  the  aame  part*  of  the  •pednun,  a  pure  whitt,  »  rendered  certain  by  the  fili- 
al d  imder  all  circnnMCance*  to  maintain  tha  lowing  aiperimflnt :  Take  a  large  convex 
nme  relative  poailioD,  breadth,  and  inleuo-  glaas,  and  place  it  in  the  room  of  the  papQ 
tiea."  or  acreen  on  which  the  lolar  apectrum  waa 
Prom  vrhat  hai  been  atatod  in  refuenoe  to  de|Hcted  (L  M.  Gg.  31 ;)  the  glua  will  unite 
Ae  a^r  ^lectnna,  it  will  evidently  a^iear  all  the  raya  which  come  &om  the  piiim,  if  a 
that  white  light  if  nothing  eUe  than  a  con-  paper  i>  placed  to  receive  them,  and  yon  will 
pound  of  all  the  piiimatic  coloDn;  and  thia  aee  a  circular  apot  of  a  pore  live^  while- 
nay  be  (till  further  iUuatraled  by  ahowing  that  The  raye  will  ctoh  each  other  in  (be  fbcu* 
the  aeven  primary  coloun,  when  again  put  d  tbe  glaai,  and,  if  the  paper  be  removed  a 
together,  tecompoae  while  light.  Thi*  may  be  little  further  from  that  poinl,  you  will  we  the 
rudely  proved,  for  the  purpoae  of  iUaatralion,  piiamatie  colour*  again  dis^dayed,  but  in  an 
by  miiing  toother  aeven  diScrcnt  powden,  inverted  order,  owing  to  the  croaaing  of  lb* 
baring  the  eoloara  and  proporaon  of  dn  apeo  rays. 
Innn  j  but  (he  beat  mode,  on  tbe  whole,  ia  (he 

following:  Let   two  didea  be  drawn   cm  ■  

amooth  round  board,  covered  with  white  paper, 

as  in  figure  34;  let  (he  ou(emiaM  be  divided  Sictior  H 

Fig.  34.  OnOt  Ceiourt  of  Natural  OlgetU. 

From  what  bu  been  itatad  above  we  may 

learn  the  titie  eanae  of  tboae  divenified  hue* 

exhibited  by  natural  and  artificial   otjed^ 

and  the  variegated  colouring  which  appeaia 

oo  ttie  &co  of  natora.    It  ia  owing  to  tbe 

aurbeea  of  bodiea  being  diapoaed  lo  reflect 

one  eidouT  ntber  than  another.     When  thia 

diepoiition  is  nich  that  (he  body  reflecta  every 

kiiul  of  ray.  In  the  mixed  elate  in  which  it 

rec«ii«a  Iheiu,  (hat  body  appears  tohitt  ia  im, 

whkh,  prqperly  peaking,  ii  no  colour,  but  ' 

ralbar  the  asaemblage  of  all  coloui&    If  the 

body  baa  a  Gtnea  lo  refiecl  one  aort  of  rays 

tLsm  abundatitl;  than  olhRra,  by  abaorlang 

mto  360  equal  parte ;  then  dnnr  seven  right   all  the  others,  it  will  appear  of  the  colour  be- 

linee,  as  A,  B,  C,  &&,  from  the  centre  to  (he    longing  (o  that  spedea  of  raya.     Thua,  the 

oiilermoat  drcle,  making  the  lines  A  and  B   grass  ia  gnat,  becauae  it  abeotlie  all  the  raya 

include  80  degree*  of  that  circle.    The  lines   except  the  green.    It  is  theae  green  raya  only 

B  mi  C,  40  degrws;  C  and  D,60;  D  and    whidi  the  graea,  the  treea  the  ahrub*.  and  all 

£,  60;  E  and  F,iS;  F  md  G,  S7;  G  and    the  other  verdant  parti  of  the  landscape  re- 

^,45.     Then  between  these  two  cirdea  paint    fleet  to  oar  sight,  and  which  mtke  them  ap- 

Um  tptm  A  G  red,  inclining  (o  orange  near   pear  green.    In  the  same  manner,  the  difGir- 

0\  O  F  orange,  inclining  (o  yellow  near  F  ;    ent  flowers  reflect  their  respective  colours ; 

F  E  yellow,  inclining  lo  green  near  B;  E  D    the  mae,  the  red  nys ;  the  violet,  tbe  blue ; 

grean,  inclirung  to  bine  near  D;  D  C  blue,    the  janqoil,   (he  yeUow ;    the  marigold,  the 

mctining  to  indigo  near  Ct  C  B  indigo,  it»-   orange ;  and  every  otgect,  whether  natural  or 

dining  (o  violet  near  B;  and  B  A  violet,  in-    artificial,  ai^ieara  of  ^at  odour  wlucb  ilr  pe- 

dining  to  a  aoA  led  near  A    This  done,   cnlisr  texture  ia  fitted  lo  ivdect,    A  great 
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madbn  of  bodies  are  fitted  to  reflect  at  onoe  The  doctrine  we  are  now  Olvtratuii;  fi 
getenl  kinds  of  Ttt7«,  and,  of  consequence,  one  which  a  great  many  persons,  especially 
ihiej  appear  nnder  mixed  oolovia.  It  may  among  the  lair  sex,  find  it  difficult  to  admit 
eiran  happen  that  of  two  bodies  wiiich  should  They  cannot  conceive  it  possible  that  there  is 
be  gfeen,  for  example,  one  may  reflect  the  no  colour  really  inherent  in  their  q>lendiil 
puie  green  of  light,  and  the  other  the  mix-  attire,  and  no  tints  of  beauty  in  their  counte- 
ture  of  yellow  and  blue.  This  quaUty,  which  nances.  <<  What,"  said  a  certain  lady,  "  are 
Taries  to  infinity,  occasions  the  difierent  kinds  there  no  colours  in  my  shawl,  and  in  the 
of  rays  to  unite  in  every  possible  manner,  and  ribands  that  adorn  my  headdress,  and  are  we 
every  possible  proportion ;  and  hence  the  in-  all  as  black  as  negroes  in  the  dark  ?  I  should 
exhaustible  variety  of  shades  and  hues  which  almost  shudder  to  think  of  it"  Such  per- 
nature  has  dilAised  over  the  landscape  of  the  sons,  however,  need  be  in  no  alarm  at  the 
world.  When  a  body  absoTfas  nearly  all  the  idea,  but  may  console  themselves  with  the 
light  which  reaches  it,  that  body  appears  reflection  that,  when  they  are  stripped  of  all 
black  I  it  transmita  to  the  eye  so  few  r^ected  their  coloured  ornaments  in  the  dark,  they  are 
rays  that  it  is  scarcely  peroep^ible  in  itself  certain  that  they  will  never  be  seen  by  any 
and  its  presence  and  ibnn  make  no  impre*>  one  in  that  state ;  and  therefore  there  is  no 
flion  upon  us,  unless  as  it  interrupts  the  reason  to  regret  the  tempozaiy  loss  of  those 
brightness  of  the  surrounding  space.  Black  is,  beauties  which  light  creates,  when  they  them- 
therefore,  the  absence  of  all  the  coloured  n3rs.  selves,  and  all  surrounding  objects,  are  t'nvi- 
It  is  evident,  then,  that  all  the  various  as-  eUtle.  But,  to  g^ve  a  still  more  palpable 
semblages  of  coloun  which  we  see  in  the  ob-  proof  of  this  position,  the  fi>llowing  popular 
jects  around  us  are  not  in  the  bodies  them-  experiments  may  be  stated : 
sehest  but  in  the  light  which  fiills  upon  them.  Take  a  pint  of  common  spirit  and  pour  it 
There  is  no  colour  inherent  in  the  grass,  the  into  a  soup  dish,  and  then  set  it  on  fire ;  as  it 
trees,  the  fruits,  and  the  flowers,  nor  even  in  begins  to  bla2se,  throw  a  handful  of  salt  into 
the  most  splendid  and  variegated  dress  that  the  burning  spirit,  and  keep  stirring  it  vrith  a 
adorns  a  lady.  All  such  objects  are  as  desti-  spoon.  Several  handfuls  may  thus  be  swv 
tute  of  colour,  in  themselves,  as  bodies  which  cessively  thrown  in,  and  then  the  spectators, 
are  placed  in  the  centre  of  the  earth,  or  as  the  standing  around  the  flame,  will  see  each  other 
chaotic  materials  out  of  which  our  globe  was  fiightfiiUy  changed,  their  colours  being  altered 
formed  before  light  was  created ;  for,  where  into  a  ghastly  blackness,  in  consequence  of 
there  is  no  light,  there  is  no  colour.  Every  the  nature  of  the  light  which  fidls  upon  them, 
object  is  black,  or  without  colour,  in  the  dark,  which  produces  colours  very  diflerent  from 
and  it  only  appean  coloured  as  soon  as  light  those  of  the  solar  light  The  following  expe- 
renden  it  visible.  This  is  further  evident  riment,  as  described  by  Sir  D.  Brewster,  illus- 
fipom  the  following  experiment:  If  we  place  a  trates  the  same  principle;  ''Having  obtained 
coloured  body  in  one  of  the  coloun  of  the  the  means  of  illuminating  any  apartment  with 
spectrum  which  is  formed  by  the  prism,  it  ap-  yellow  Hgfat,  let  the  exhibition  be  made  in  a 
pears  of  the  colour  of  the  rejrs  in  which  it  is  room  with  fiimiture  of  various  bright  colours, 
placed.  Take,  for  example,  a  red  rose,  and  and  with  oil  or  water-coloured  paintings  on 
expose  it  first  to  the  red  nys,  and  it  will  ap-  the  wall.  The  party  which  is  to  witness  the 
pear  of  a  more  brilliant  ruddy  hue ;  hold  it  in  experiment  should  be  dressed  lii  a  diversity 
the  blue  rays,  and  it  appean  no  longer  red,  of  the  gayest  coloun,  and  the  brightest  co- 
bnt  of  a  dingy  blue  colour,  and  in  like  man-  loured  flowere  and  highly  coloured  dnwings 
ner  ito  colour  will  appear  diflerent  when  should  be  placed  on  the  tebles.  The  room 
placed  in  all  the  other  dil&rently-coloured  being  at  firet  lighted  with  ordinary  lights,  the 
rays.  This  is  the  reason  why  the  odoun  of  bright  and  gay  coloun  of  every  thing  that  it 
objecte  are  essentially  altered  by  the  nature  contains  will  be  finely  displayed.  If  the  white 
of  the  light  in  which  they  are  seen.  The  lighto  are  now  suddenly  extinguished,  and 
coloun  of  ribands,  and  various  pieces  of  silk  the  yellow  lamps  lighted,  the  most  appaUing 
or  woollen  stufl^  are  not  the  same  when  metamorphosis  will  be  exhibited.  The  as- 
viewed  by  candlelight  as  in  the  daytime.  In  tonished  individuals  will  no  longer  be  able  to 
the  light  of  a  candle  or  a  lamp,  blue  often  ap-  recognixe  each  other.  All  the  furniture  of 
pean  green,  and  yellow  dijects  assume  a  tbe  room,  and  all  the  objecte  it  contains,  will 
wtutish  aspect  The  reason  is,  that  the  light  exhibit  only  one  colour.  The  flowen  will 
of  a  candle  is  not  so  pure  a  white  as  that  of  lose  their  hues ;  the  paintings  and  dnwings 
the  sun,  but  has  a  yellowish  tinge,  and  there-  will  appear  as  if  they  were  executed  in  China 
fere,  when  refraded  by  the  prism,  the  yellow-  ink,  and  the  gayest  dresses,  the  brightest 
iah  nys  are  found  to  predominate,  and  the  scarlets,  the  purest  lilacs,  the  richest  bluesy 
■Qperebundance  of  yellow  nys  gives  to  blue  and  the  most  v*vid  greens,  will  all  be  con* 
abjocto  a  greenish  hue.  verted  into  one  monotonous  yellow.    TIm 
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eomplextoM  of  the  partiM,  too,  will  ■ufier  a  etiteni  tasA  wegtern  fronti  of  white  l>iiiUmf>«. 

eorrciponduig  change.    One  pallid  death-like  8t  Paul's  Church,  in  London,  ia  fretjoMitfy 

yellow,  seen,  at  sunset,  tinged  with  a  very  eonsideraUe 

.....                 ,.  degree  of  redness;  and  the  same  cause  oocft- 

Like  the  aonatural  hue  •        *v  *  oj        i         i 

Whkh  aotomn  palnti  upon  the  perished  leaf.  ««"  »e  moon  to  assume  a  ruddy  colour,  liy 

the  light  transmitted  through  the  atmosphere, 

will  envelope  the  young  and  the  old,  and  the  Prom  such  atmospherical  refiradions  and  re- 

wUow  face  will  alone  escape  from  the  mela-  flecstiona  are  produced  those  rich  and  beautilul 

aiorphosis.     Each  individual  derives  merri-  hues  with  which  our  sky  is  gilded  by  the  aot- 

ment  from  the  cadaverous  appearance  of  his  ting  sun,  and  the  glowing  red  which  tingvs 

neighboor,  without  being  sensible  that  he  is  the  morning  and  evening  clouds,  til!   their 

one  of  the  ghastly  assemblage."  ruddy  glare  is  tempered  by  the  purple  of  twi* 

From  such  experiments  as  these  we  might  light,  and  the  reflected  azure  of  the  sky. 

conclude  that,  were  the  solar  rays  of  a  veiy  When  a  direct  spectrum  is  thrown  on 

different  description  fiom  what  they  are  now  oobura  darker  than  itself,  it  mixes  with  them, 

found  to  be,  the  colours  which  embellish  the  as  the  yellow  spectrum  of  the  setting  sun, 

fiu»  of  nature,  and  the  whole  scene  of  our  thrown  on  the  green  grass,  beeomes  a  greener 

sublunary  creation,  would  assume  a   new  yellow.  But  when  a  direct  tpedram  is  thrown 

aspect,  and  appear  very  diflerent  from  what  on  colours  brighter  than  itself  it  becomes  in- 

we  now  behold  around  us  in  every  landscape,  stantly  chauf^  Into  the  reverse  spectrum. 

We  find  tliat  the  stars  display  great  diversity  which   mixes  with   those   brighter  colours, 

of  colour,  which  is  doubtless  owing  to  thie  Thus  the  yellow  spectrum  of  the  setting  sun, 

diflerent  kinds  of  light  which  are  emitted  from  thrown  on  the  luminous  sky,  becomes  Uoe, 

those  bodies ;  and  hence  we  may  conclude  and  changes  with  the  colour  or  brightness  of 

that  the  colouring  thrown  upon  the  various  the  clouds  on  which  it  appears.  The  red  part 

objects  of  the  universe  is  different  in  every  of  light  being  capable  oif  struggling  through 

di&erent  system,  and  that  thus,  along  witib  thick  and  resisting  mediums  which  intercept 

other  arrangements,  an  infinite  variety  of  co-  all  other  colours,  is  likewise  the  cause  why 

louring  and  of  scenery  is  distributed  through-  the  sun  appears  ced  when  seen  through  a  fog ; 

out  the  immensity  of  creation.  why  distant  light,  though  transmitted  through 

The  atmosphtre,  in  consequence  of  its  dif-  blue  or  green  glass,  appears  red ;  why  lamps 

ferent  refractive  and  reflective  powers^  is  the  at  a  distance,  seen  through  the  smoke  of  a 

source  of  a  variety  of  colours  which  frequently  long  street,  are  red,  while  those  that  are  near 

embellish  and  diversify  the  aspect  of  our  sky.  are  white.    To  the  same  cause  it  is  owing 

The  air  rtJUds  the  blue  rays  most  plentifully,  that  a  diver  at  the  bottom  of  the  sea  is  sur- 

•nd  must  therefore  transmit  the  red,  orange,  rounded  with  the  red  tight  which  has  pierced 

and  yellow  more  copiously  than  the  other  through  the  superincumbent  fluid,  arid  that 

nys.     When  the  sun  and  other  heavenly  the  Uue  rays  are  reflected  from  the  ntrftue 

IxNlies  are  at  a  high  elevation,  their  light  is  of  the  ocean.    Hence  Dr.  Halley  informs  us 

transmitted  without  any  perceptible  change ;  that,  when  he  was  in  a  diving  bell  at  the  bot- 

but  when  they  are  near  the  horizon,  their  tom  of  the  sea,  his  hand  always  appeared  red 

light  must  pass  through  a  long  and  dense  in  the  water. 

track  of  air,  %nd  must  therefore  be  consider-  The  blue  rays,  as  already  noticed,  being 

ably  modified  before  it  reach  the  eye  of  the  unable  to  resist  the  obstructions  they  meet 

observer.    The  momentum  of  the  red  rays  with  in  their  oofirse  through  the  atmosphere, 

being  greater  than  that  of  the  violet,  will  force  are  either  reflected  or  absorbed  in  their  pas- 

their  way  through  the  resisting  medium,  while  sage.    It  is  to  this  cause  that  roost  phikMO- 

the  violet  rays  will  be  eitjlier  reflected  or  ab-  phen  ascribe  the  blue  colour  of  the  sky,  the 

sorbed.  If  tlie  light  of  the  setting  sun,  by  thus  fatntness  and  obscurity  of  distant  objects,  and 

passing  through  a  long  track  of  air,  be  divested  the  bright  azure  which  tinges  the  mountains 

of  the  green,  blue,  Indigo,  and  violet  rays,  the  of  a  distant  landscape. 
remaining  rays  which  are  transmitted  through 

the  atmosphere  will  illuminate  the  western  ■ 
clouds,  first,  with  an  orange  colour,  and  then, 

as  the  sun  gradually  sinks  into  the  horizon,  Bzctiot  fIL 
the  track  through  which  the  rays  must  pass 

becoming  longer,  the  yellow  and  orange  are  Phenomena  of  the  Rainhew, 
reflected,  and  the  cloiids  grow  more  deeply 

red,  till  at  length  the  disappearanoe  Of  the  sun  Since  the  rays  of  light  are  found  to  na  de- 
leaves them  of  a  leaden  hue,  by  the  reflection  composed  by  refracting  sur&oea,  and  reflected 
of  the  blue  light  through  the  air.  Similar  in  an  infinite  variety  of  modes  and  shades  of 
changes  of  colour  are  sometimes  seen  on  the  colour,  we  need  not  bo  sanarised  at  the  changes 
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prodmsed  in  uiy  TCeiie  or  obfect  by  the  inter- 
▼entim  of  another,  and  by  the  numerous 
modificatkHifl  of  which  the  primary  colours 
of  nature  are  susceptible.  The  vivid  colours 
which  gild  the  ri»ing  and  the  setting  sun  must 
necessarily  difler  from  those  which  adorn  its 
noonday  splendour.  Variety  of  atmospheric 
scenery  will  thus  necessarily  be  produced, 
greater  than  tlie  most  lively  &ncy  can -well 
imagine.  The  clouds  will  sometimes  assume 
the  most  fantastic  forms,  and  at  other  times 
will  be  irradiated  with  beams  of  light,  or, 
covered  with  the  darkest  hues,  will  assume  a 
lowering  aspect,  prognostive  of  the  thunder's 
roar  and  the  lightning's  flash,  all  in  accordance 
with  the  diflerent  rays  that  are  reflected  to  our 
eyes,  or  the  quantity  absorbed  by  the  vapours 
which  float  in  the  atmosphere. 

Light,  which  embellishes  with  so  much 
magnificence  a  pure  and  serene  sky,  by  means 
of  innumerable  bright  starry  orbs  which  are 
spread  over  it,  sometimes,  in  a  dark  and 
cloudy  sky,  exhibits  an  ornament  which,  by 
Ha  pomp,  splendour,  and  variety  of  colours, 
attracts  the  attention  of  every  eye  that  has  an 
opportunity  of  beholding  it  At  certain  times, 
when  there  is  a  shower  either  around  us,  or  at 
a  distance  iiom  us  in  an  opposite  quarter  to 
that  of  the  sun,  a  q>ecies  of  arch  or  bow  is 
seen  in  the  sky,  adorned  with  all  the  seven 
primary  colours  of  light.  Thu  phenomenon, 
which  is  on6  of  the  most  beautiful  meteors  in 
nature,  has  obtained  the  name  of  the  Raiv- 
Bow.  The  rainbow  was,  for  ages,  considered 
as  an  inexplicable  mystery,  and  by  some  na- 
tions it  was  adored  as  a  deity.  Even  after 
the  dawn  of  true  philosophy,  it  was  a  con- 
siderable time  before  any  discovery  of  import- 
ance was  made  as  to  the  true  causes  which 
operate  in  the  production  of  this  phenomenon. 
About  the  yeat  1571,  M.  Fletcher,  of  Bresiau, 
made  a  certain  approximation  to  the  discovery 
of  the  true  cause,  by  endeavouring  to  account 
for  the  colours  of  the  rainbow  by  means  of  a 
double  refraction  and  one  reflection.  A  nearer 
approximation  was  made  by  Antonio  de  Domi- 
nis,  bishop  of  Spalatro,  about  1601.  He  main- 
tained that  the  double  refiraction  of  Fletcher, 
wUh  an  iniertening  reflection,  was  sufficient 
to  produce  the  colours  of  the  bow,  and  also  to 
bring  the  rays  that  formed  them  to  the  eye  of 
the  spectator,  without  any  subsequent  reflec- 
tion. To  verily  thu  hypothesis,  he  procured 
a  small  globe  of  solid  glass,  and  viewing  it 
when  it  was  exposed  to  the  rays  of  the  sun, 
with  his  back  to  that  luminary,  in  the  same 
manner  as  he  bad  supposed  the  drops  of  rain 
were  situated  with  respect  to  them,  he  ob- 
•erved  the  same  colours  which  he  had  seen  in 
the  rainbow,  and  in  the  same  order.  But  he 
covld  give  no  good  reason  whtf  the  bow  should 
be  coloured,  and,  much  less,  any  satisfactory 
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accoant  of  the  order  in  which  the  eoloufs 
appear.  It  was  not  till  Sir  I.  Newton  dis- 
covered the  different  refirangibility  of  the  rays 
of  light  that  a  complete  and  satisfactory  ex- 
planation could  be  given  of  all  the  circum- 
stances connected  with  this  phenomenon. 

As  the  full  elucidation  of  this  subject  in- 
volves a  variety  of  optical  and  mathematical 
investigations,  I  shall  do  little  more  than  ex- 
plain the  general  principle  on  which  the  pro- 
minent phenomena  of  the  rainbow  may  be 
aceount«l  for,  and  some  of  the  facts  and 
results  which  theoiy  and  observation  have 
deduced. 

We  have  just  now  alluded  to  an  experiment 
with  a  glass  globe :  I^  then,  we  take  either  a 
solid  glass  globe,  or  a  hollow  globe  filled  with 
water,  and  suspend  it  so  high  in  the  solar 
rays  above  the  eye  that  the  spectator,  vrith 
his  back  to  the  sun,  can  see  the  globe  red  ;  if 
it  be  lowered  slowly,  he  will  see  it  orange, 
then  yellow,  th^n  green,  then  blue,  then  indigo, 
and  then  violet ;  so  that  the  drop,  at  difierent 
heights,  riull  present  to  the  eye  the  seven 
primitive  colours  in  succession.  In  this  case, 
the  globe,  from  its  form,  will  act  in  some 
measure  like  a  prism,  and  the  ray  will  be 
separated  into  its  component  parts.  The 
following  figure  will  more  particularly  illus- 
trate this  point    Suppose  A   (fig.  35)   to 
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represent  a  drop  of  rein— -which  may  be  con- 
sidered as  a  globe  of  glass  in  miniature,  and 
will  produce  the  same  efllect  on  the  rays  of  light 
—and  let  8  d  represent  a  ray  from  the  sun  &11f> 
ing  upon  the  upper  part  of  the  drop  at  d.  At 
the  point  of  entering  the  drop  it  will  suffer  a 
refraction,  and,  instead  of  going  forwaid  to  o, 
it  will  be  bent  to  ir.  From  ir  a  part  of  the 
Ught  will  be  reflected  to  a— some  part  of  it 
will,  of  course,  pass  through  the  drop.  By 
the  obUquity  with  which  it  fidls  on  the  aide 
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«r  dH  (bop  at  0.  thtt  put  baoonM  a  kind  of        Far  dw  Aolliar  llhui 
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rrfraagibia  put  of  it,  nunely,  the  rad  nj, 
will  mike  (n  uigla  with  ths  rnddnit  iidar 
ny  »f  41°  S*.  ■■  5  T  »;  u>d  ths  liotat,  or 
gnalsM  refrangiUe  nj,  will  nvka,  with  tfaa 
nUr  nj.  u  ugiB  of  40°  IT*,  u  Sc  ft;  and 
IbiN  aU  the  pMtietM  of  watar  withiD  the  dif- 
fennea  of  thoaa  two  an^ea,  naioelr,  1°  W 
mppooiig  tba  ray  to  proooed  nwrelf  from 
te  centre  of  the  mo,)  will  eihibil  aneialtr 
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mieriar  bow  of  Uie  cloud.  Tbim  heUm  goad 
at  wbatsTec  height  the  urn  sit?  ebaoea  to  be 
in  a  ihawer  of  nin.  If  h>  be  at  a  high  alii- 
lode,  the  inibow  will  beknr;  ifhebeata 
low  elevation,  the  ninbow  miut  be  hijth ;  aad 
if  a  ihower  happm  in  a  Tale,  irtwD  the  epeiy 


Um  bow  in  the  form  (rf  a  emi^Jrt*  ftrcfc  be- 
low hini.  We  have  at  preeent  deacribed  the 
pheaomenm  oaij  of  a  niigie  drop ;  bat  it  ia  to 
be  eoniideieil  thai  in  a  ahowir  of  nin  there 

are  drop*  at  all  bsighta  and  at  all  iii*aw>^  fiuhm  in  attempting  to  lupn—iit  all  flie  fit 
and  thenfcHB  the  e]re  atualod  at  ■  will  aea  lamit  otdonre,  let  oi  nippaae  onlythnedro^ 
all  the  diBnenl  coloiin.  All  IhoM  dropi  that  of  rain,  and  three  fiflerent  cotonn,  ai  riunni 
are  in  a  certain  poaitioa  with  reapect  to  the  in  the  Gj^um.  The  spectator,  O,  bein;  in  the 
ipeetabu  will  re&ect  the  red  rayi,  all  thoae  in  centra  of  the  two  bowa.hert  represmted — lbs 
the  neit  alation  the  orange,  ehoae  in  the  next  planee  of  which  nniat  be  coniidlred  ai  per- 
Ihe  green,  and  wo  an  with  regard  to  all  the  pendteulac  to  hie  Tiew— Ibe  drops  A,  B,  imd 
other  ooloun.  C  prodqce  part  of  the  interior  bow  \ij  two 

It  appears,  then,  that  the  first  or  primarj  refl-acttona  and  one  reflection,  as  ataled 
bow  ia  fanned  i^  two  refiaction*  and  one  ro-  before,  and  the  drape  D,  B,  F  will  prodnee 
flection ;  bat  there  is  freqaeotl;  a  lecond  bow  the  exterior  bow  by  two  refraction*  and  two 
en  the  ontiide  of  the  other,  which  is  con-  reflectiDne,  the  Min's  raya  being  represented 
BderaUy  binler.  Thra  is  praducsd  by  drt^  bj  S,  3.  It  is  eridenl  that  the  angle  COP 
of  rain  shore  the  drop  we  hara  eappoaed  at  is  less  than  the  angle  BOP,  and  thai  th- 
A.  U  B  (flg.  35)  represent  one  of  these  angle  A  0  P  is  the  greater  of  the  thren 
dtope,  ths  ray  to  be  sent  to  the  eye  enten  the  The  largmt  angle,  then,  is  Ibnned  by  the  rad 
drop  near  the  bottom,  and  suflera  two  rtfiac-  raja,  the  raiddle  one  ccnuts  of  the  greeny 
lions  and  fico  t-f/Ieelions,  by  which  means  and  the  ■niUest  the  ptnple  or  niriet.  AH 
die  colouiB  beoome  levened,  that  ia,  the  ii(4et  the  drops  of  rain,  thensfere,  that  happen  to  be 
ia  lowest  IB  ths  exlerior  bow,  and  the  red  ia  in  a  oerlain  poaition  witii  respect  to  the  qieo> 
lowest  in  the  mteriar  one,  and  ^  other  tator'*  eye,  will  reflect  Am  red  reya,  and  Ibnn 
oolours  are  rereraed  accordingly.  The  ray  a  band  or  semicin^  of  red,  and  so  of  dw 
Tis  refracted  at  ■:  a  part  of  it  is  reflected  other  coionn  Ihim  drops  in  other  poaitiook 
from  B  to  T,  and  at  t  it  suOsn  another  refleo-  If  the  spectator  altera  his  station,  be  will  sM 
tion  from  r  to  V.  At  the  points  s  and  T  a  bow,  but  not  the  same  as  befare ;  and  if 
part  of  the  ny  passe*  tiivugh  the  drop,  on  diere  be  many  qMctalors,  they  will  each  «* 
acooont  of  its  Irainparan^,  towards  w  and  a  difierent  bow,  thoD^  it  appeara  to  be  Um 
X.  and  therefbm  we  say  that  pari  only  of  the    same. 

ray  ia  reOected.  By  tl»se  loasea  and  rafleo-  The  rainbow  ■Baniea  a  temieinular  ap 
tion*  the  exterior  bow  becomes  bint  and  ill-  pearartoe,  becaose  it  U  only  al  certain  anglei 
defined  in  oooiparison  of  the  interior  or  pri-  that  the  refnetad  rays  an  visible  to  onr  eye^ 
maiy  bow.  In  thi*  case  the  upper  part  of  as  is  erident  frotn  the  expenmentof  the  gtaM 
the  aeeandary  bow  will  not  be  aeen  when  the  globe  fonnerly  ellnded  to,  whidi  will  refrad 
Bun  ia  above  M°  IW  ahoTe  the  horizon,  and  the  mya  «iiy  in  a  certain  position.  We  baia 
the  lower  part  of  the  bow  will  not  be  seen  already  slated  that  the  red  laya  make  M 
when  the  son  ia  U°  IW  abore  the  bodion.  angle  of  4S°  V,  and  the  nolat  an  ao^  of  40* 
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W*    Now,  if  a  line  be  drawn  horuontally  casionaUy  teen  on  the  gnae  in  the  morning 

from  the  ^lectator's  eye,  it  ia  evident  that  dew,  and  Ukewioe  when  the  huariroet  it  de- 

anglea  ISmned  with  this  line,  of  a  certain  di*  acending.    Dr.  Langwith  once  saw  a  bow 

menaion,  in  evexy  direction,  will  produce  a  lying  on  the  ground,  the  coloun  of  which 

circle,  aa  wiU  appear  by  attaching  a  cord  of  a  were  almoet  aa  lively  aa  thoae  of  a  ooounon 

given  length  to  a  certain  poini,  round  which  rainbow.    It  was  not  round,  but  oblong,  and 

it  may  turn  aa  round  ita  axia ;  and,  in  eveiy  waa  extended  aeveral  hundred  yards.    The 

point,  will  deacribe  an  angle  with' the  horizon-  colours  took  up  leaa  qpaoe,  and  wera  much 

tal  line  of  a  certain  and  determinate  extent  more  lively  in  those  parta  of  the  bow  which 

Bometimea  it  happena  that  three  or  more  were  near  him  than  in  those  which  were  at  a 

bows  are  viaible,  though  with  difierent  degreea  diatance.    When  M.  Labillardiere  waa  on 

of  diatinctneaa.    I  have  more  than  once  ob-  Mount  Tenerifie,  he  aaw  the  contour  of  hia 

aerved  this  phenomenon,  particularly  in  Edin-  body  traced  on  the  clouds  beneath  him  in  all 

burgh,  in  the  month  of  August,  1825,  when  the  colours  of  the  solar  bow.    He  had  pr»- 

three  rainbows  were  diatinctfy  seen  in  the  viously  witnessed  this  i^nomenon  on  the 

Mme  quarter  of  the  sky,  and,  if  I  recollect  Kesrouan,  in  Asia  Minor.    The  rainbows  of 

right,  a  fragment  of  a  fourth  made  its  appear^  Greenland  ue  said  to  be  frequently  of  a  pale 

ance.    This  happenj  when  the  rays  suffer  a  white,  fringed  with  a  brownish  yellow,  arising 

third  or  fourth  reflection ;  but  on  account  of  from  the  raya  of  the  aun  being  reflected  from 

the  Ught  loet  by  ao  many  xeflectiona,  auch  bowa  a  frozen  cloud, 

are,  kt  the  moat  part,  altogether  imperceptible.  The  following  ia  a  aunmiaiy  view  of  the 

If  there  were  no  ground  to  intercept  the  principal  facts  whidi  have  been  aaoertained 

rain  and  the  view  of  the  obaerver,  the  rainbow  reapecting  the  rainbow :  1.  The  rainbow  can 

would  fi>rm  a  eompkte  eirek,  the  centre  of  only  be  aeen  when  it  raina,  and  in  that  point 

which  ia  diametrically  opposite  to  the  sun.  of  the  heavens  which  is  opposite  to  the  sun. 

8uch  circles  are  aometimea  aeen  in  the  apray  3.  Both  the  primary  and  aecondary  bowa  are 

of  the  aea  or  of  a  caacade,  or  from  the  tops  variegated  with  all  the  priamatic  coloura-x-the 

of  lofty  mountains,  when  the  showera  happen  red  being  the  highest  colour  in  the  primary,  or 

in  the  vales  below.    Rainbows  of  various  de-  brighteat  bow,  a^  the  violet  the  higheat  in  the 

•criptioua  are  frequently  obaerved  rising  amid  exterior.    3.  The  piimaiy  rainbow  can  never 

the  apray  and  exhalations  of  waterfiiUa,  and  be  a  greater  arc  than  a  aemicircle ;  and,  when 

among  the  wavea  of  the  aea,  whoae  topa  are  the  aun  is  set,  no  bow,  in  ordinary  drcum* 

blown  by  the  wind  into  small  drops.    There  stances,  can  be  seen.    4.  The  breadth  of  the 

is  one  regularly  aeen  when  the  aun  ia  ahining,  inner  or  primaiy  bow-— aupposing  the  aun  bat 

and  the  apectator  in  a  proper  position,*  at  the  a  poiot-^  1°  46^,  and  the  breadth  of  the  ex* 

fall  of  Staubback,  in  the  boaom  of  the  Alpa;  terior  bow  3®  12',  which  is  nearly  twice  as 

one  near  Schaffhauaen ;  one  at  the  caacade  of  great  aa  that  of  the  other;  and  the  diatance 

Lanffen,  and  one  at  the  catAiact  of  Niagara  between  the  bows  ia  8®  56'.    But  ance  the 

in  North  America.  A  atill  more  beautiful  one  body  of  the  sun  8ul)tends  an  angle  of  about 

u  said  to  be  seen  at  Temi,  where  the  whole  half  a  degree,  by  so  much  will  each  bow  be 

current  of  the  River  VeUno,  rushing  from  a  increased,  and  their  distance  diminished ;  and 

steep  precipice  of  nearly  200  feet  Ugh,  pre*  therefore  the  breadth  of  the  interior  bow  will 

sents  to  the  spectator  below  a  variegated  dp-  be  2^  Id',  and  that  of  the  exterior  3^  42',  and 

de,  overarching  the  fall,  and  two  other  bows  their  diatance  8^  25'.    The  greatest  sem^ 

suddenly  refle^ed  on  the  right  and  left  Don  diameter  of  the  interior  bow,  on  the  same 

Ulloa,  in  the  account  of  his  journeys  in  South  grounds,  will  be  42^  17',  and  the  least  of  the 

America,  relates  that  drcular  rainbows  are  exterior  bow  60^  43'.   6.  When  the  sun  is  in 

frequently  se«*3  on  the  mountains  above  Quito  the  horizon,  either  in  the  momiog  or  evening, 

in  Peru.    It  is  said  that  a  rainbow  was  once  the  bows  will  appear  complete  semidrdes.  On 

seen  near  London,  caused  by  the  exhalations  the  other  hand,  when  the  sun's  altitude  is 

of  that  dty,  alter  the  sun  had  been  bolow  the  equal  to  42^  2',  or  to  64®  10',  the  summits  of 

horixon  more  than  twenty  minutes.*  A  naval  the  bows  will  be  depressed  below  the  horizon, 

friend  aaya  Mr.  Bucke,  informed  me  that,  as  Hence,  during  the  daya  of  aummer,  within  a 

he  waa  one  day  vratching  the  aun'a  eflect  upon  certain  interval  each  day,  no  viaible  rainbows 

the  exhalations  near  Juan  Fernandez,  he  aaw  can  be  formed,  on  account  of  the  aun'a  high 

upward  of  five-and-twenty  ire$  marinm  an^  altitude  above  the  horizon.    6.  The  altitude 

mate  the  aea  at  the  aame  time.    In  theae  ma-  of  the  bows  above  the  horizon  or  waoAot  of 

line  bows  the  concave  ddes  were  turned  the  earth. varies  aocotding  to  the  elevation  of 

npwani,  the  drops  of  water  rising  from  below,  the  sun.    The  altitude,  at  any  time,  may  be 

and  not  falUog  from  above,  as  in  the  inatancea  taken  by  a  common  quadrant,  or  any  other 

of  the  aerial  archea.    Rainbowa  are  also  oc-  angular  inatrument ;  but  if  the  aun'a  altitude 

•  PhlloBOphteaJ  TraasseiloDs,  vol.1,  p.  S04.  at  any  particular  time  be  known,  the  height 
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«f  the  flommtt  of  any  of  the  bows  may  be  which  I  gave  adetailed  deKripdoninaome  oC 

found  by  fublracting  the  sunV  altitude  from  the  public  jouroab.  The  moon,  in  both  caaoi^ 

42°  2^  for  the  inner  bow,  and  from  54°  W  was  within  a  day  or  two  of  the  fiiU;  the 

for  the  outer.    Thua,  if  the  sun's  altitude  be  arches  were  seen  in  the  northern  quarter  of 

26°,  the  height  of  the  primary  bow  would  be  the  heavens,  and  extended  nearly  from  east  to 

1 6°  2',  and  of  the  secondary,  28°  1(K.   It  ful-  west,  the  moon  being  not  far  from  the  southern 

lows  that  the  height  and  the  size  of  the  bows  meridian.    The  bows  appeared  distinct  ilnd 

diminish  as  the  altitude  of  the  sun  increases,  well  defined,  but  no  distinct  traces  of  the  pris* 

7.  If  the  sun*s  altitude  is  more  than  42°,  and  roatic  colours  could  be  perceived  on  any  of 

less  than  64°,  the  exterior  bow  may  be  seen,  them.    That  which  appeared  in  182r)  wasthe 

though  the  interior  bow  is  invisible.  8.  Some-  most  distinctly  formed,  and  continued  \i8ible 

times  only  a  portion  of  an  areh  will  be  visible,  for  more  than  an  hour.    The  other  was  much 

while  all  the  other  parts  of  the  bow  are  invi-  fiiinter,  and  lasted  little  more  than  half  an 

eible.    This  happens  when  the  rain  does  not  hour,  dark  clouds  having  obscured  the  £eu»  of 

occupy  a  space  of  sufficient  extent  to  com-  the  moon.    These  bows  bore  a  certain  resem- 

pleta  the  bow;  and  the  appearance  of  this  blance  to  some  of  the  luminous  arches  which 

position,  and  even  of  the  bow  itself  will  be  sometimes  accompany  the  Aurora  Borealis, 

various,  aooonltng  to  the  nature  of  Uie  situa-  and  this  latter  phenomenon  has  not  unfi«- 

tion,  and  the  space  occupied  by  the  raiiu  quently  been  mistaken  for  a  lunar  rainbow ; 

The  appearance  of  the  rainbow  may  be  pro-  but  they  may  be  always  distinguished  by  at- 
daced  by  artificial  means  at  any  time  when  tending  to  the  phases  and  position  of  the 
the  siin  is  shining  and  not  too  highly  elevated  moon.  If  the  moon  be  not  visible  above  the 
above  the  horizon.  This  is  eflbcted  by  means  horizon,  if  she  be  in  her  first  or  last  quarter, 
of  artificial  fountains,  or^e^  cTeauSt  which  are  or  if  any  observed  phenomenon  be  not  in  a 
intended  to  throw  up  streams  of  water  to  a  direction  opposite  to  the  moon,  we  may  con- 
great  height  These  streams,  when  they  spread  elude  with  certainty  that,  whatever  appear- 
very  wide,  and  blend  together  in  their  upper  tnce  ii  presented,  there  is  no  lunar  rainbow, 
parts,  form,  when  falling,  a  shower  of  artificial  The  rainbow  is  an  object  which  has  en* 
lain.  If,  then,  when  the  fountain  is  playing,  g*ged  universal  attention,  and  its  beautiful 
we  move  between  it  and  the  sun,  at  a  proper  ootours  and  form  have  excited  universal  admi- 
distanoe  from  the  fountain,  till  our  shadow  ration.  The  poets  have  embellished  their  writ- 
point  directly  towards  it,  and  look  at  the  ings  with  many  beautiful  allusions  to  this 
shower,  we  shall  observe  the  colours  of  the  splendid  meteor;  and  the  playful  schoolboy, 
rainbow  strong  and  vivid ;  and,  what  is  par-  while  viewing  the  **  bright  enchantment/'  has 
ticularly  worthy  of  notice,  the  bow  appears,  frequently  run  **  to  catoh  the  falling  glory.'' 
notwithstanding  the  nearness  of  the  shower,  When  its  arch  rests  on  the  opposite  sides  of 
to  be  as  large  and  as  far  off  as  the  rainbow  a  narrow  valley,  or  on  the  summits  of  two 
which  we  see  in  a  natural  shower  of  rain,  adjacent  mountains,  its  appearance  is  both 
'The  same  experimentmay  be  made  by  candle-  beautiful  and  grand.  In  all  probability,  its 
light,  and  with  any  instrument  that  will  form  figure  first  sug^sted  the  idea  of  arehe»y  which 
an  artificial  shower.  are  now  found  of  so  much  utility  in  forming 

Lunar  Rainbows, — A  lunar  bow  is -some-  aqueducts  and  bridges,  and  for  adorning  the 

times  formed  at  night,  by  the  rays  of  the  moon  architecture  of  palaces  and  temples.     It  is 

striking  on  a  rain-cloud,  especially  when  she  scarcely  possible  seriously  to  contemplate  this 

is  about  the  full    But  such  a  phenomenon  is  splendid  phenomenon  without  feeling  admi- 

veryrare.  Aristotle  is  said  to  have  considered  ration  and  gratitude  towards  that  wise  and 

himself  the  first  who  had  seen  a  lunar  rain-  beneficent  Being  whose  hands  have  bent  it 

bow.    For  more  than  a  hundred  yeare  prior  into  so  graceful  and  majestic,  a  form,  and 

to  the  middle  of  the  last  century,  we  find  only  decked  it  with  all  the  pride  of  colours.   "Look 

two  or  three  instances  recorded  in  which  sud^  upon  the  rainbow,"  says  the  son  of  Sirach,* 

phenomena  are  described  with  accuracy.    In  ''and  praiw  Him  that  made  it:  very  brauti- 

the  Philosophical  Transactions  for  1783,  how-  fill  it  is  in  the  brightness  thereof.    It  oom- 

ever,  we  have  an  account  of  three  having  passeth  the  heaven  about  with  a  gloriou.^  circle, 

been  seen  in  one  year,  and  all  in  the  same  and  the  hands  of  the  Most  High  have  bended 

place,  but  they  are  1^  no  means  common  it."    To  this  grand  ethereal  bow  the  inspired 

phenomena.  I  have  had  an  opportunity  within  writera  firequently  allude  as  one  of  the  em- 

the  last  twenty  yean  of  witnessing  two  phe-  blems  of  the  majesty  and  splendour  of  the  Al- 

nomena  of  this  description,  one  of  which  was  mighty.    In  the  prophecies  of  Ezekiel,  the 

seen  at  Perth,  on  a  Sabbath  evening,  in  the  throne  of  Deity  is  represented  as  adorned  with 

autumn  of  1825,  and  the  other  at  Edinburgh,  a  brightness  **like  the  appearance  of  the  bow 

on  Wednesday,  the  9th  of  September,  1840,  that  is  in  the  cloud  in  the  day  of  ram— the 
^t^  o'clock  in  ««  e^nNr.  of  boU.  .  u^,,^  ^m. ». «. 
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iqppearanoe  of  the  likenev  of  the  glory  of  Je- 
hovah." And,  in  the  ▼isions  recorded  m  the 
Book  of  the  Revelations,  where  the  Most 
High  is  represented  as  sitting  upon  a  throne, 
**  there  was  a  rainbow  round  about  the  throne, 
in  sight  like  unto  an  emerald/*  as  an  emblem 
of  his  propitious  character,  and  of  his  faithful-, 
ness  and  mercy.  After  the  deluge,  this  bow 
was  appointed  as  a  sign  and  memorial  of  the 
covenant  which  Qod  made  with  Noah  and  his 
sons,  that  a  flood  of  waters  should  never 
again  be  permitted  to  deluge  the  earth  and  its 
inhabitants,  and  as  a  pledge  of  inviolable  fide- 
lity and  Divine  benignity.  When,  therefore, 
we  at  any  time  behold  "the  bow  in  the 
cloud,'*  we  have  not  only  a  beautiful  and  sub- 
lime phenomenon  presented  to  the  eye  of 
sense,  but  also  a  memorial  exhibited  to  the 
mental  eye,  assuring  us  that,  **  While  the  earth 
remaineth,  seed-time  and  harvest,  and  cold 
and  heat,  and  summer  and  winter,  and  day 
and  night,  ahaU  not  eeate**^ 

**  On  the  broad  iky  Is  leen 
A  dewy  cload,  and  in  the  cload  a  bow 
Contplcnous,  with  seven  lleted  colours  fray, 
Betokening  peace  with  God  and  covenant  new. 
He  fives  a  promise  never  to  destroy 
The  earth  afcaiu  by  flood,  nor  let  the  sea 
Surpass  his  bounds,  nor  rain  to  diown  the  world." 

Milton,  Pw.  L9§t,  Book  XL 


SiCTioir  rV. 

Re/ketiom  on  the  beauty  and  utiHty  of 
Cohun, 

Colour  is  one  of  the  properties  of  light 
which  constitutes  chiefly  the  beauty  and 
sublimity  of  the  universe.  It  js  colour,  in  all 
its  diversified  shades,  which  presents  to  our 
^ew  that  almost  infinite  variety  of  aspect 
which  appears  on  the  scene  of  nature,  which 
gives  delight  to  the  eye  and  the  imagination, 
and  which  adds  a  fresh  pleasure  to  every  new 
landscape  we  behold.  Every  flower  which 
decks  oar  fields  and  gardens  is  compounded  of 
diflcrent  hues:  every  plain  is  covered  with 
shrubs  and  trees  of  diflerent  degrees  of  ver- 

*  It  Is  a  question  which  has  been  frequently 
•tnrted.  Whether  there  was  any  rainbow  before 
the  flood  1  8nnie  have  conceived  that  the  rain- 
bow  wan  something  of  a  miraeuloua  production, 
and  that  it  was  never  seen  before  the  flttod.  The 
equivocal  sense  of  the  word  **set."  In  our  trans- 
lation, has  occasioned  a  mistaken  impreMion  nf 
this  kittil.  The  Hebrew  word,  thus  translated, 
algnifles  more  properly  **!  do  give/*  or  **I  sp- 
foint**  The  whole  passage  In  reference  to  this 
cIrcuRistanre,  literati jr  translated,  runs  thus:  **I 
appoint  my  bow  which  Is  in  the  cloud,  that  it  may 
be  for  a  sitn  or  token  of  a  covenant  between  me 
and  the  earth ;  and  It  shall  come  to  pass,  when  I 
bring  a  rioud  over  the  earth,  and  the  bow  shall  be 
seen  in  the  cloud,  that  I  will  remember  my  ceve- 
aaol  that  Is  bstwesn  oie  and  you,"  Its.   As  ths 


dure ;  and  almost  every  mountain  is  clothed 
with  herbs  and  grass  of  different  shade  from 
those  which  appear  on  the  hills  and  landscape 
with  which  it  is  surroMnded.  In  the  country, 
during  summer,  nature  is  every  day,  and 
almost  every  hour,  varying  her  appearance  by 
the  multitude  and  variety  of  her  hues  and 
decorations,  so  that  the  eye  wanders  with 
pleasure  over  objects  continually  diversified, 
and  extending  as  far  as  the  sight  can  reach. 
In  the  flowers  with  which  every  landscape  is 
adorned,  what  a  lovely  assemblage  of  colours, 
and  what  a  wonderful  art  in  the  disposition  of 
their  shades !  Here  a  light  pencil  seems  to 
have  laid  on  the  delicate  tints ;  there  they  are 
blended  according  to  the  nicest  rules  of  art 
Although  green  is  the  general  colour  which 
prevails  over  the  scene  of  sublunary  nature, 
yet  it  is  diversified  by  a  thousand  different 
shades,  so  that  every  species  of  tree,  shrub, 
and  herb  is  clothed  with  its  own  peculiar  ver- 
dure. The  dark  green  of  the  forests  is  thus 
easily  distinguished  from  the  lighter  shades  of 
cornfields  and  the  verdure  of  the  lawns.  The 
system  of  animated  nature  likewise  displays  a 
diversified  assemblage  of  beautiful  colours. 
The  plumage  of  birds,  the  brilliant  feathers  of 
the  peacock,  the  ruby  and  emerald  hues  which 
adorn  the  little  hnmming-bird,  and  the  various 
embellishments  of  many  species  of  the  insect 
tribe,  present  to  the  eye,  in  every  region  of 
the  globe,  a  scene  of  diversified  beauty  and 
embellishment  Nor  is  the  mineral  .kingdom 
destitute  of  such  embellishments ;  for  some  of 
the  darkest  and  most  unshapely*  stones  and 
pebbles,  when  polished  by  the  hand  of  art 
display  a  mixture  of  the  most  delicate  and  va- 
riegated colours.  All  which  beauties  and  va- 
rieties in  the  scene  around  us  are  entirely 
owing  to  that  property,  in  every  ray  of  light 
by  which  it  is  capable  of  being  separated  into 
the  primitive  colours. 

To  the  same  cause,  likewise,  are  to  be 
ascribed  those  beautiful  and  diversifieil  ap- 
pearances which  firequently  adorn  the  face  of 
the  sky — ^the  yellow,  orange,  and  ruby  hues 
which  embelluh  the  firmament  at  the  rising  of 
the  sun,  and  when  he  is  about  to  descend 

rainbow  It  produced  by  the  Immutable  taws  of  re- 
ft'action  and  reflection,  as  applied  to  the  rays  of  tits 
■un  striking  on  drops  of  (kliing  rain,  the  pheno- 
menon must  have  been  occasionally  exhibited  from 
the  beginning  of  the  world ;  unless  we  suppose 
that  there  was  no  rain  before  the  flood,  and  that 
the  cunstitutinn  of  things  In  the  physical  system 
was  very  difllerent  fVom  what  It  is  now.  The 
passage  afllrms  no  more  than  that  the  rainbow 
was  then  mppvhtttd  to  be  a  nmbol  of  the  covenant 
between  God  and  man ;  and  although  it  may  have 
been  frequently  seen  before,  it  would  serve  the 
purpose  of  a  slm  eqnalty  welt  as  If  It  had  been 
mirACulonsiy  formed  for  this  porpow,  and  even 
better,  as  its  frequent  appearance,  according  to 
natural  laws.  Is  a  perpetual  nienioiial  to  man  of 
the  Divine  fhlthfulnesa  and  mercy. 
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below  the  weeteni  borizon ;  and  tboee  aerial  tingmshable.    A  tree,  a  boose,  or  a  cbmcli 
landecapes,  so  freqaently  beheld  in  tropical*^  near  at  band  might  poaribly  be  distinguiebed, 
dimee,  where  rivers,  caatlea,  and  mountaina  on  account  of  ita  elevation  above  the  general 
are  depicted  rolling  over  each  other  along  the   aurfiuie  of  the  ground,  and  the  bed  of  a  river 
eiitle  of  the  borison.    The  cloada,  especially   by  reason  of  its  being  depressed  below  it  But 
in  some  countries,  reflect  almost  eveiy  colour   we  should  be  obliged  rather  to  guess,  and  to 
ui  nature.    Sometimes  they  wear  the  modest  form  a  conjecture  as  to  the  particular  object 
Uush  of  the  rose ;  sometimes  they  appear  like  we  wi^ed  to  distinguish,  than  to  arrive  at 
stripes  of  deep  vermilion,  and  sometimea  as   any  certain  oonclusioo  respecting  it;  and  if  it 
large,  brilliant  masses   tinged  with  various   lay  at  a  considerable  distance,  it  would  be  ink- 
hues  ;  now  they  are  white  as  ivory,  and  now   possible,  with  any  degree  of  probability,  to 
as  yellow  as  native  gokL    In  some  tropical   discriminate   any  one   object  from  another, 
countries,  according  to  8t  Pierre,  the  clouds   Notwithstanding  the  universal  brightness  of 
roll  themselves  up  into  enormous  masses  as   the  scene,  the  uniformity  of  colour  thrown  on 
white  as  snow,  and  are  piled  upon  each  other   every  object  would  most  certainly  prevent  u» 
like  the  Cordeliers  of  Peru,  and  are  moulded   from  distinguishing  a  church  from  a  palace,  • 
into  the  shape  of  mountaina,  of  caverns,  and   cottage  from  a  knoll  or  heap  of  rubbish,  n 
of  rocks.    When  the  sun  sets  behind  this   splendid  mansion  from  rugged  rocks,  the  trees 
magnificent  aerial  network,  a  multitude  of  lu*  from  the  hills  on  which  they  grow,  or  a  barren 
minous  rays  are  transmitted  through    each   desart  from  rich  and  fertile  pluns.    In  such  a 
particular  interstice,  which  produce  such  an   case  human  beings  would  be  confounded,  and 
effect  that  the  two  sides  of  the  lozenge  illumi-   even  friends  and  neighbours  be  at  a  loss  to 
Dated  by  them  have  the  appearance  of  being  recognize  one  another, 
begirt  with  a  fillet  of  gold;  and  the  other  two,       The  vault  of  heaven,  too,  would  wear  a 
which  are  in  the  shade,  seem  tinged  with  a   uniform  aspect    Neither  planets  nor  comets 
superb  ruddy  orange.    Four  or  five  divergent   would  be  visible  to  any  eye,  nor  those  mil* 
streams  of  light,  emanating  from  the  setting   lions  of  stars  which  now  diine  forth  with  so 
sun  up  to  the  zenith,  cloUie  with  fringes  of  much  brilliancy,  and  diversify  the  nocturnal 
gold  the  undeterminate  summits  of  this  oeles-   sky;  fi>r  it  is  by  the  contrast  produced  by  the 
lial  barrier,  and  proceed  to  strike  with  the  re-   deep  azure  of  the  heavens  and  the  white 
flexes  of  their  fires  the  pyramids  of  the  col-   radiance  of  the  stars  that  those  bodies  are 
lateral  aerial  mountains,  which  then  appear   rendered  visible.    Were  they  depicted  on  a 
to  consist  of  silver  and  vermilion.    In  short,   pure  white  ground,  they  would  not  be  distin- 
eolour    diversifies    every    sublunary   scene,   guishcd  from  that  ground,  and  would,  con- 
whether  on  the  earth  or  in  the  atmosphere ;   sequently,  be  invisible,  unless  any  of  them 
it  imparts  a  beauty  to  the  phenomena  of  (all-   occasionally  assumed  a  diflerent  colour.     Of 
ing  stars,  of  luminous  arches,  and  the  corusca-   course,  all  that  beautiful  variety  of  aspect 
tions  of  the  Aurora  Borealis,  and  gives  a   which  now  appears  on  the  face  of  sublunary 
splendour  and  sublimity  to  the  qpacious  vault   nature — ^the  rich  verdure  'of  the  fields,  the 
m  heaven.  stately  port  of  the  forest,  the  rivers  meander- 

Let  us  now  consider  for  a  moment  what  ing  through  the  valleys,  the  splendid  hues 
would  be  the  aspect  of  nature  if,  instead  of  that  diversify  and  adorn  our  gardens  and 
the  beautifril  variety  of  embellishments  which  meadows,  the  gay  colouring  of  the  morning 
now  appear  on  every  landscape,  and  on  the  and  evening  clouds,  and  all  that  variety  which 
concave  of  the  sky,  one  uniform  colour  had  distinguishes  the  difierent  seasons,  would  en- 
been  thrown  over  the  scenery  of  the  universe,  tirely  disappear.  As  every  landscape  would 
Let  us  conceive  the  whole  of  terrestrial  na^  exhibit  nearly  the  same  aspect,  there  would 
ture  to  be  covered  with  snow,  so  that  not  an  be  no  inducement  to  the  poet  and  the  philo- 
object  on  earth  should  appear  with  any  other  sopher  to  visit  distant  countries  to  investigate' 
hue,  and  that  the  vast  expanse  of  the  firma-  the  scenes  of  nature,  and  joumeyings  from 
ment  presented  precisely  the  same  uniform  one  region  to  another  would  scarcely  be  pro- 
aspect  Wliat  would  be  the  consequence?  doctive  of  enjoy  ment  Were  any  other  single 
The  light  of  the  sun  would  be  strongly  re-  colour  to  prevail,  nearly  the  same  results  would 
Oeded  from  all  the  objects  within  the  bounds  ensue.  Were  a  deep  ruddy  hue  to  be  uni- 
•f  our  horizon,  and  would  produce  a  lustre  formly  spread  over  the  scene  of  creation,  it 
which  would  dazzle  every  eye.  The  day  would  not  only  be  offensive  to  the  eye,  but 
would  acquire  a  greater  hrightnets  than  it  would  likewise  prevent  all  distinction  of  ob> 
now  exhibitH,  and  our  eyes  might,  after  some  jects.  Were  a  dark  blue  or  a  deep  violet  to 
time,  be  enabled  freely  to  expatiate  over  the  prevail,  it  would  produce  a  similar  efiect,  and, 
■urroundingr  landscape ;  but  every  thing,  at  the  same  dme,  present  the  scene  of  naturs 
though  enlightened,  would  appear  confused^  as  covered  with  a  dismal  gloom.  Even  if 
and  partiailar  objects  would  scarcely  be  dia-  creation  were  arrayed  in  a  robe  of  greatt 
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which  is  fl  more  pleasant  colovr  to  the  eye,  science  and  the  improvenMiitf  U  «it  wooU 

were   it   not  diversified  with   the  .difierent  have  remained  unrecorded.    UniTeraal  ign^ 

shades  it  now  exhibits,  every  object  would  be  ranee  would  have  prevailed  throughout  the 

equally  undistinguishable.  world,  and  the  human  mind  have  remained  is 

Such  would  have  been  the  aspect  of  crear  a  state  of  demoralization  and  debasement.  All 

tion,  and  the  inconveniences  to  which  we  these,  and  many  other  inconveniences  and 

should  have  been  subjected,  had  the  Creator  evila  would  have  inevitably  followed,  had  not 

afforded  us  light  without  that  intermixture  of  God  painted  the  rays  of  light  with  a  divenity 

colours  which  now  appears  over  all  nature,  of  colours.    And  hence  we  may  learn  that 

and  which  serves  to  discriminate  one  object  the  most  important  scenes  and  events  in  the 

fiom   another.    Even   our  very  apartments  universe  may  depend  upon  the  existence  of  a 

would  have  been  tame  and  insipid,  incapable  single  principle  in  nature,  and  even  upon  the 

of  thfi  least  degree  of  ornament,  and  the  arti-  most  minute  drcnmstanoeiy  which  we  may  be 

cles  with  whidi  they  are  furniihed  almost  apt  to  overlook,  in  the  anangements  of  the 

nndistinguishable,  so  that,  in  discriminating  material  world. 

one  object  from  another,  we  should  have  been  In  the  existing  state  of  things  in  the  visible 
as  much  indebted  to  the  sense  of  touch  as  to  creation,  we  cannot  but  admire  the  wisdom 
the  sense  of  vision.  Our  friends  and  fellow-  and  beneficence  of  the  Deit^  in  thus  enabling 
men  would  have  presented  no  objects  of  in*  us  to  distinguish  objects  by  so  easy  and  expe* 
terest  in  our  daily  associations.  The  spark-  ditious  a  mode  as  that  of  colour^  which  in  a 
ling  eye,  the  benignant  smile,  the  modest  moment  discriminates  eveiy  object  and  its 
blush,  the  blended  hues  of  white  and  vermi-  several  relations.  We  rise  in  the  morning  to 
lion  in  the  human  fisux,  and  the  beauty  of  the  our  respective  employments,  and  ouf  food, 
fismale  coontenanoe,  would  all  have  vanished,  our  drijndL,  our  tools,  our  books,  and  whatever 
and  we  should  have  appeared  to  one  another  Is  requisite  for  our  comfort,  are  at  once  dis- 
as  so  many  moving  marble  statues^  cast  criminated.  Without  the  least  hesitation  or 
nearly  in  the  same  mould.  But  what  would  uncertainty,  and  without  any  perplexing  pro* 
have  been,  worst  of  all,  the  numerous  delays,  cess  of  reasoning,  we  can  lay  our  hands  on 
tmceitainties,  and  perplexities  to  which  we  whatever  articles  we  require.  Colour  clothes 
should  have  been  subjected,  had  we  been  every  object  with  its  peculiar  livery,  and  in- 
ander  the  necessity  every  moment  of  distin-  fidlibly  directs  the  hands  in  its  movements^ 
guishing  objects  by  trains  of  reasoning,  and  and  the  eye  in  its  surveys  and  contemplations* 
by  circumstances  of  time,  place,  and  relative  But  this  is  not  the  only  end  which  the  Divine 
position  1  An  artist,  when  commencing  his  Being  had  in  new  in  impressing  on  the  rays 
work  in  the  morning,  with  a  hundred  (ools  of  li^t  a  diversitv  of  colours.  It  is  evident 
of  nearly  the  same  size  and  diape  around  him,  that  he  likewise  mtended  to  minister  to  out 
would  have  spent  a  considerable  portion  of  his  pkagurea  as  well  as  to  our  wants.  To  every 
time  before  he  could  have  selected  those  pro-  man  of  taste,  and  almost  to  every  human 
per  for  hu  purpose,  or  the  objects  to  which  being,  the  combination  of  odours  in  flowersi 
they  were  to  be  applied ;  and  in  every  depart-  the  delicate  tints  with  which  they  are  painted, 
ment  of  society,  and  in  all  our  excursions  firom  the  diversified  shades  of  green  with  which  the 
one  place  to  another,  similar  difficulties  and  hills  and  dales,  the  mountains  and  the  vales 
perplexities  would  have  occurred.  The  one  are  arrayed,  and  that  beautiful  variety  which 
half  of  our  time  must  thus  have  been  employed  appears  in  a  bright  sunmier  day  on  all  the 
In  uncertain  guesses  and  perplexing  reason-  objects  of  this  lower  creation,  are  sourcee  of 
ings  respecting  the  real  nature  and  individu*  the  purest  enjoyment  and  delight  It  is  colour, 
ality  of  objects,  rather  than  in  a  regular  train  too,  as  well  as  magnitude,  that  adds  to  the 
of  Uiinking  and  of  employment ;  axid,  after  all  gublimUy  of  oljects.  Were  the  canopy  of 
our  perplexities  and  conjectures,  we  must  have  heaven  of  one  uniform  hue,  it  would  fall  ip 
remained  in  the  utmost  uncertainty  as  to  the  producing  thoee  lofty  conceptions,  and  those 
thousands  of  scenes  and  objects  which  are  delightful  and  transporting  emotions,  which  a 
now  obvious  to  us,  through  the  instrument-  contemplation  of  its  august  scenery  is  calcu- 
ality  of  colours,  «s  soon  as  we  open  our  eyes,  lated  to  inspire.  Colours  are  likewise  of  con- 
In  short,  without  colour  we  could  have  had  siderable  utility  in  the  intercourse  of  general 
no  books  nor  writings:  we  could  neither  have  society.  They  serve  both  for  ornaments,  and 
corresponded  with  our  friends  by  letters,  nor  for  dlitinguishing  the  difierent  ranks  and  con* 
have  known  any  thing  with  certainty  of  the  ditions  of  the  community;  they  add  to  the 
events  which  happened  in  former  ages.  No  beauty  and  gracefulness  of  our  furniture  and 
written  revelation  of  the  will  of  God,  and  of  clothing.  At  a  glance,  they  enable  ns  at 
his  character,  such  as  we  now  enjoy,  could  once  to  distinguish  the  noble  from  the  ignoble^ 
have  been  handed  down  to  ns  from  remote  the  prince  from  his  subjects,  the  master  from 
periods  and  generations.    The  discoveries  of  his  servant,  and  the  widow,  clothed  with  sabit 
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weedi,  from  the'bfide  adorned  with  her  nop-  from  thoee  propertief  and  lawi  he  ho  hi^ 

ckl  omamenta.  pressed  on  the  material  system.    He  mighl 

Since  colours,  then,  are  of  so  much  valoe  have  aflbrded  ua  light,  and  even  splendid  ilhi* 
and  importance,  thej  may  he  reckoned  as  mination,  without  the  pleasuns  and  advantages 
nolding  a  rank  among  the  noblest  natural  which  diveisificd  colours  now  produce,  imd 
gifts  of  the  Creator.  As  they  are  of  such  man  and  other  animated  beings  might  have 
essential  service  to  the  inhabitants  of  our  existed  in  such  a  state.  Bat  what  a  veiy  diA 
globe,  there  can  be  no  doubt  that  they  serve  fercjit  scene  would  the  world  have  presented 
similar  or  analogous  purposes  throughout  all  from  what  it  now  exhibits !  Of  how  many 
the  worlds  in  the  universe.  The  colours  dis-  thousands  of  pleasures  should  we  have  been 
played  in  the  solar  beama  are  common  to  all  deprived !  and  to  what  numerous  inconvB- 
the  globes  which  oompoae  the  planetary  ays-  nienoes  and  perplexities  should  we  have  been 
tem,  and  must  necessarily  be  reflected,  in  all  subjected  !  The  sublimity  and  glories  of  the 
their  diversified  hues,  from  objects  on  their  firmament,  and  the  endless  beauties  and  varie- 
surfaces.  The  light  which  radiates  from  the  ties  which  now  embellish  our  terrestrial  aya- 
fixed  stars  displays  a  aimilar  diversity  of  tem,  would  have  been  for  ever  unknown,  and 
coloars.  Some  of  the  double  stars  are  found  man  could  have  had  little  or  no  incitement  to 
to  emit  light  of  di&rent  huea;  the  larger  alar  study  and  investigate  the  works  of  his  Crea* 
exhibiting  light  of  a  ruddy  or  orange  hue,  and  tor.  In  this,  aa  well  as  in  many  other  aiw 
the  smaller  one  a  radiance  which  approachea  rangements  in  nature,  we  have  a  sensible 
to  blue  or  green.  There  is,  therefore,  reason  proof  of  the  presence  and  agency  of  that  Al- 
to conclude  that  the  objects  connected  with  mighty  Intelligence  **  in  whom  we  live,  and 
She  planets  which  revolve  round  such  stars^  move,  and  have  our  being.'*  None  but  an 
being  occasionally  enlightened  by  suna  of  infinitely  Wise  and  Benefident  B^g,  tnti- 
difierent  hues — ^wUl  display  a  more  vaiic^gated  mately  present  in  all  placea,  could  thus  so  r»- 
and  splendid  soeneiy  of  coloaring  than  is  ever  gularly  create  in  us,  1^  means  of  colour,  thoee 
beheld  in  the  world  on  which  we  dwell ;  and  exquisite  sensations  which  aflbid  ao  much  de- 
that  one  of  the  distinguishing  characteristics  light,  and  which  unite  us,  as  it  were,  with 
of  different  worlds,  in  regard  to  theb  embel-  every  thing  around  us.  In  the  divenity  e/f 
lishments,  may  consist  in  the  splendour  and  hues  spread  over  the  face  of  creation,  we  have 
variety  of  colours  with  which  the  objects  on  as  real  a  display  of  the  Divine  presence  as 
their  surfaces  are  adorned.  In  the  metapho-  Moses  enjoy^  at  the  burning  bush.  The 
ricai  description  of  the  glories  of  the  New  only  difTeience  i%  that  the  one  was  out  of  the 
Jerusalem,  recorded  in  the  Book  of  Revela-  common  order  of  Divine  procedure,  and  the 
tion,  one  of  the  chief  characteristics  of  that  other  in  accordance  with  those  permanent 
city  is  said  to  consist  in  the  splendour  and  laws  which  regulate  the  eoonom}  of  the  uni* 
diversity  of  hues  with  which  it  is  adorned,  verse.  In  every  colour,  then,  which  we  con- 
It  is  represented  as  **  coming  down  from  template,  we  have  a  sensible  memorial  of  the 
heaven,  prepared  as  a  bride  adorned  for  her  presence  of  that  Being  **  wboae  Spirit  gar* 
husband"  and  as  reflecting  all  the  beautiful  nished  tiie  heavens  and  laid  the  foundations 
and  variegated  colours  which  the  finest  gems  of  the  eartii,"  and  whose  **  merciful  visitation*' 
on  earth  can  exhibit;  evidently  indicating  that  sustains  us  every  moment  in  existence.  But 
splendour  and  variety  of  colouring  are  aome  the  revelation  of  God  to  our  aenses,  through 
of  the  grandest  features  of  celestial  scenery,  the  various  objects  of  the  material  worU,  has 

On  the  whole,  the  subject  of  colours,  when  become  so  fitmiliar,  that  we  are  apt  to  forget 

aeriously  considered,  is  calculated  to  excite  us  the  Author  of  all  our  enjoyments,  even  at  the 

to  the  adoration  of  the  goodness  and  intelti-  moment  when  we  axe  investigatuiig  his  works 

genco  of  that  Almighty  Being  whose  wisdom  and  participating  of  his  benefits.    **  O  thst 

planned  all  the  arrangements  of  the  universe,  men  would  praise  Jehovah  for  his  goodness, 

and  to  inspire  us  with  gratitude  for  the  nume-  and  for  his  wonderful  works  loiranb  tht 

roQs  oonvenienoes  and  pleasures  we  .derive  children  of  men." 
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PART    11. 
ON  TELESCOPES. 


CHAPTER  L 
ffiiiory  of  tke  InverUion  of  Tek$cqpe». 

Ths  teleaoope  it  an  optical  instrament  for  on  this  point  The  cabinets  of  the  curiouB 
wwing  objecti  at  a  distance*  Its  name  is  contain  some  very  ancient  gems  of  admirable 
compounded  of  two  Greek  words,  tj^u,  which  workmanship,  the  figures  on  which  are  so 
signifies  at  a  duUtnee  or  far  off,  and  o^^ytcir,  small  that  tt^ey  appear  beautifiil  through  a 
to  view  or  to  contemplate.  By  means  of  Inagnifying  glass,  but  altogether  confiiscd  and 
telescopes,  remote  objects  are  represented  as  indistinct  to  the  naked  eye ;  and  therefore  it 
if  they  were  near,  snutll  apparent  magnitudes  may  be  asked,  If  they  cannot  be  viewed,  how 
are  enlarged,  confiised  objects  are  rendered  could  they  be  wrought,  without  the  assistance 
distinct,  and  the  invisible  and  obscure  parts  of  glasses  1  And  as  some  of  the  ancients 
of  very  distant  scenes  are  rendered  perceptible  have  declared  that  the  moon  has  a  form  like 
and  clear  to  the  organ  of  vision.  The  tele-  that  of  the  earth,  and  has  plains,  hills,  and 
scope  is  justly  considered  as  a  grand  and  no-  valleys  in  it,  how  could  they  know  this,  un- 
ble  instrument.  It  is  not  a  little  surprising  less  by  mere  conjecture,  without  Uie  use  of  m 
that  it  should  be  in  the  power  of  man  to  in-  telescope  1  And  how  could  they  have  known 
vent  and  construct  an  instrument  by  which  that  the  Milky  Way  is  formed  by  the  corn- 
objects,  too  remote  for  the  unassisted  eye  to  bined  rays  of  an  infinite  number  of  stars  1 
distinguish,  should  be  brought  within  the  For  Ovid  states,  in  reference  to  this  zone, 
range  of  distinct  vision,  as  if  they  were  only  a  '^  its  groundwork  is  of  stars.*'  But,  whatever 
few  yards  from  our  eye,  and  that  thousands  knowledge  the  ancients  may  have  possessed 
of  august  objects  in  the  heavens,  which  had  of  the  telescope  or  other  optical  glasses,  it  is 
been  concealed  fix>m  mortals  for  numerous  quite  evident  that  they  never  had  telescopes 
ages,  should  be  brought  within  the  limits  of  of  such  size  and  power  as  those  which  we 
our  contemplation,  and  be  as  distinctly  per-  now  possess,  and  that  no  discoveries  in  tlie 
ceived  as  if  we  had  been  transported  many  heavens,  such  as  are  now  brought  to  light, 
millions  of  miles  from  the  space  we  occupy  were  made  by  any  of  the  ancient  astronomers, 
through  the  celestial  regions.  The  celebrated  otherwise  some  allusions  to  them  must  have 
Huygons  remarks,  in  reference  to  this  instru-  been  found  in  their  writings. 
nient,  that,  in  his  opinion,  "the  wit  and  in-  Among  the  modems,  the  illustrious  Friar 
dustry  of  man  has  not  produced  any  thing  so  Bacon  appears  to  have  acquired  some  rude 
noble  and  so  worthy  of  his  faculties  as  this  ideas  respecting  the  construction  of  telescopes. 
sort  of  knowledge  (namely,  of  the  telescope ;)  **  Lenses  and  specula,"  says  he,  **  may  be  so 
insomuch  that  if  any  particular  person  had  figured-  that  one  object  may  be  multiplied  into 
been  so  diligent  and  sagacious  as  to  invent  many,  that  those  which  are  situated  at  a  great 
this  instrament  from  the  principles  of  nature  distance  may  be  made  to  appear  very  near, 
and  geometry,  for  my  part,  I  should  have  that  those  which  are  small  may  be  made  to 
thought  his  abilities  were  more  than  human ;  appear  very  large,  and  those  wliich  are  ol>* 
but  the  case  is  so  far  from  this,  that  the  most  scure  very  plain ;  and  we  can  make  stars  to 
learned  men  have  not  yet  been  able  suffi-  appear  wherever  we  will/'  From  these  ex- 
ciently  to  explain  the  reason  of  the  eflects  of  pressions,  it  appears  highly  probable  that  this 
this  casual  invention.'*  philosopher  was  acquainted  with  the  general 

The  persons  who  constructed  the  first  tele-  principle  both  of  telescopes  and  microscopes, 

■copes,  and  the  exact  period  when  they  were  and  that  he  may  have  constructed  telescopes 

first  invented,  are  involved  in  some  degree  of  of  small  magnifying  power  for  his  own  obser- 

obscurity.    It  does  not  certainly  appear  that  vation  nnd  amusement,  although  they  never 

such  instruments  were  known  to  the  ancients,  came  into  general  use.    He  was  a  man  of 

althavgh  wa  ought  not  to  be  perfectly  dedsive  extensive  learning,  and  made  so  rapid  a  pro- 
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greit  in  thfl  scieiicefl,  when  attending  the  Having  found  the  airangement  of 

Umv«nit^  of  Paxis,  that  he  was  esteemed  which  produced   the  efiect   desired,  he    in* 

the  glory  of  that  seat  of  learning.    He  prose-  dosed  them  in  a  tube,  and  ran  with  his  in- 

cuted  his  favourite  study  of  experimental  phi-  strument  to  Prince  Maurice^  who,  immedi- 

losophy  vrith  unremitting  ardour,  and  in  this  ately  conceiving  that  it  might  be  of  use  to 

pursuit,  in  the  course  of  twenty  years,  he  ex-  him  in  his  wars,  desired  the  author  to  keep 

pended  no  less  than  iC2000  in  experiments,  it  a  secret    Sudi  are  the  rude  oonceptiooa 

instruments,  and  in  procuring  scarce  books,  and  selfish  views  of  princely  tvarrion,  who 

In  consequence  of  such  extraordinary  talents  would  apply  every  invention  in  their  power 

and  such  astonishing  progiess  in  the  sciences  for  the  destruction  of  mankind.    But   the 

in  that  ignorant  age,  he  was  represented,  by  telescope  was  soon  destined   to  more  noble 

the  envy  of  his  illiterate  fraternity,  as  having  and  honourable  achievements.    Jansen,  it  is 

dealings  with  the  devil ;  and,  under  this  pre-  ssid,  directed  his  instrument  towards  celestial 

tence,  he  was  restrained  from  reading  lectures,  objects,  and  distinctly  saw  the  spots  on  the 

and  at  length,  in  1278,  when  sixty-four  years  surftce  of  the  moon,  and  discovered  many 

of  age,  he  was  imprisoned  in  his  cell,  where  new  stars,  particularly  several   pretty  ocm- 

be  remained  in  confinement  for  ten  years,  siderable  ones  in  the  Great  Bear.    His  aon 

He  shone  like  a  single  bright  star  in  a  dark  Joannes  is  said   to  have  noticed  the   Incid 

hemisphere— the  gloiy  of  our  country — and  circle  near  the  lower  limb  of  the  moon,  now 

died  at  Oxford,  in  Uie  year  1294,  in   the  named   Tycho,  from  whence  several  bright 

eightieth  year  of  his  age.    "  Friar  Bacon,"  rays  seemed  to  dart  in  different  directiona 

says  the  Rev.  Mr.  Jones,  **  may  be  considered  In  viewing  Jupiter,  he  perceived  two,  some- 

as  the  first  of  English  philosophers;  his  pro-  times  three,  and, at  the  most, four  small  staia. 

found  skill  in  mechanics,  optics,  astronomy,  a  little  above  or  below  him,  and  thought  that 

and  chemistzy  would  make  an   honourable  they  performed  revolutions  around  him.  This 

figure  in  the  present  age.    But  he  is  entitled  was   probably  the  first  observation  of  the 

to  further  praise,  as  he  made  all  his  studies  satellites  of  Jupiter,  though  the  person  who 

subservient  to  theology,  and  directed  all  his  made  it  was  not  aware  of  the  Importance  of 

writings,  as  much  as  could  be,  to  the  glory  his  discovery.* 

of  God.  He  had  the  highest  regard  for  the  It  is  not  improbable  that  difierent  persons 
sacred  Scriptures,  and  was  persuaded  they  about  Middleburg  hit  upon  the  invention*  in 
contain  the  principles  of  all  true  science."  difierent  modes,  about  the  same  time.  Lip- 
The  next  person  who  is  supposed  to  have  persheim  seems  to  have  made  his  first  rude 
acquired  a  knowledge  of  telescopes  was  telescope  by  adjusting  two  glasses  on  a  board, 
Joannes  Baptista  Porta,  of  Naples,  who  and  supporting  them  on  brass  circ]ea.i 
floorished  in  the  sixteenth  century.  He  dis-  Other,  workmen,  particularly  Metius  ana 
covered  the  Camera  O^seuro,  the  knowledge  Jansen,  in  emulation  of  each,  otheiyseem  to 
of  which  might  naturally  have  led  to  the  in-  have  made  use  of  that  discovery,  and  by  the 
vention  of  the  telescope ;  but  it  does  not  ap-  new  form  they  gave  it,  made  all  the  honour 
pear  that  he  ever  constructed  such  an  instru-  of  it  their  own.  One  of  them,  considering 
ment.  Des  Cartes  considers  James  Metius,  the  effects  of  light  as  injurious  to  distinctness, 
a  Dutchman,  as  the  first  constructor  of  a  tele-  placed  the  gl^ses  in  a  tube  blackened  vrith- 
•cope,  and  says  that,  « as  he  was  amusing  in.  The  other,  still  more  cautious,  placed 
himself  with  making  mirrors  and  burning-  the  same  glasses  within  tubes  capable  of  slid* 
glases,  he  casually  thought  of  looking  throu^  ing  one  in  another,  both  to  vary  the  prospect^ 
two  of  his  lenses  at  a  time,  and  found  that  by  lengthening  the  instrument,  according  to 
distant  objects  appeared  very  large  and  dis-  the  pleasure  of  the  observer,  and  to  render  it 
tinct"  Others  say  that  this  great  discovery  portalile  and  commodious.  Thus  it  is  pro- 
was  first  made  by  John  Lippersheim,  a  maker  bable  that  different  persons  had  a  share  in  the 
of  spectacles  at  Middleburg,  or,  rather,  by  his  invention,  and  jointly  contributed  to  its  im- 
children,  who  were  diverting  themselves  with  provement  At  any  rate,  it  is  undoubtedly 
looking  through  two  glasses  at  a  time,  and  to  the  Dutch  that  we  owe  the  original  inven- 
placing  them  at  different  distances  firom  each  tion.  The  first  telescope  made  by  Jansen  did 
other.  But  Borellus,  who  wrote  a  book  "on  not  exceed  fifteen  or  sixteen  inches  in  length, 
the  invention  of  the  telescope,"  gives  this 

honour  to  Zacharias  Jansen,  another  spectacle  •  Though  Borellas  menUons  this  circusMtaace, 

maker  in  the  same  town,  who,  he  says,  made  yet  there  is  some  reason  to  doubt  the  accuracy 

Uje  firrt  tete«»pe  in  1690.    J.n»n  w«  .  SiiJ'JalrrA'S.iTofiirtlLST.*;^ 

dihgent  mquffer  mto  nature,  and,  oemg  en-  old ;  so  that  it  is  more  probable  ibai  GalUeo  was 

ga^d  in  such  pursuits,  he  was  toying  what  the  first  discoverer  of  Jupiter*s  satellites. 

r^  mnlrl  hp  mnAti  of  lensM  for  thoM  Dummefl.  ♦  "^^  reader  may  see  an  encTavinf  of  this  In 

•»e  could  be  made  or  icnses  lor  inose  purposes,  ^„,^„j  i„  jj,^  author's  work  eatiited  "  TU  Btk 

when  he  fortuiuitely  hit  upon  the  construction,  prevnwsc  a/*  fieciscy." 
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•nd  th«i«lbre  ito  magnifyii^  power  oould  not  objects,  the  cancave  diminishes  them ;  it  i» 

have  been  very  great  tnie  that  the  conveK  magnifies,  but  it  render* 

The  famous  Galileo  has  frequently  been  them  confused  and  indistinct,  consequently, 
supposed  to  have  been  the  inventor  of  the  one  glass  is  insufficient  to  produce  the  desired 
telescope,  but  he  acknowledges  that  he  had  efiect  Proceeding  to  consider  two  glasses, 
not  the  honour  of  being  the  original  iuTentor,  and  bearing  in  mind  that  the  plane  glass 
having  first  learned  firom  a  German  that  such  causes  no  change,  I  determined  that  the  in- 
an  instrument  had  already  been  made ;  al«  strument  could  not  consist  of  the  combination 
hough,  from  his  own  account,  it  appears  that  of  a  plane  glass  with  either  of  the  other  twa 
..e  had  actually  reinvented  this  instrument  I  therefore  applied  myself  to  make  experi* 
The  following  is  the  account,  in  his  own  mentsoncombinationsof  the  two  other  kinds, 
words,  of  the  circumstances  which  led  him  to  and  thus  obtained  that  of  which  I  was  in 
wOnstruct  a  telescope :  "  Nearly  ten  months  search.'*  If  the  trae  inventor  is  the  person 
ago  (namely,  in  April  or  May,  1609,)  it  was  who  makes  the  discovery  by  reasoning  and 
reported  that  a  certain  Dutchman  had  made  reflectbn,  by  tracing  facts  and  principles  to 
a  perspective  through  which  many  distant  ol^  thehr  consequences,  and  by  applying  his  in- 
jects appeared  distinct  as  if  they  were  near,  vention  to  important  purposes,  then  Galileo 
Several  eflects  of  this  wonderfiil  instrument  may  be  considered  as  the  real  inventor  of  the 
were  reported,  which  some  believed  and  telescope.  No  sooner  had  he  constructed 
others  denied ;  but,  having  it  confirmed  to  me  this  instrument — before  he  had  seen  any  simi- 
a  few  days  after  by  a  letter  firom  the  noble  lar  one — ^than  he  directed  his  tube  to  the 
John  Badoverie,  at  Paris,  I  applied  myself  to  celestial  regions,  and  his  unwearied  diligence 
consider  the  reason  of  it,  and  by  what  means  and  ardour  were  soon  rewarded  by  a  seriet 
I  might  contrive  a  similar  instrument,  which  of  new  and  splendid  discoveries.  Ho  descried 
J  afterward  attained  to  by  the  doctrine  of  re-  the  four  satellites  of  Jupiter,  and  marked  the 
fractions.  And,  £nt,  I  prepared  a  leaden  periods  of  their  revolutions;  he  discovered 
tube,  to  whose  extremities  I  fitted  two  spec-  the  phases  of  Venus,  and  thus  was  enabled 
tade-glasses,  both  of  them  plane  on  one  side,  to  adduce  a  new  proof  of  the  Corpemican 
and  on  the  other  side  one  of  them  was  spheri-  system,  and  to  remove  an  objection  that  had 
eally  convex,  and  the  other  concave.  Then  been  brought  against  it  He  traced  on  the 
applying  my  eye  to  the  concave,  I  saw  ob-  lunar  oib  a  resemblance  to  the  structure  of 
jects  appear  pretty  large  and  pretty  near  me.  the  earth,  and  plainly  perceived  the  outlines 
They  appeared  throe  times  nearer  and  nine  of  mountains  and  valea,  casting  their  shadows 
times  larger  in  surface  than  to  the  naked  eye ;  over  diflerent  parts  of  its  surface.  He  ob- 
and  soon  after  I  made  another,  which  lepre-  served  that,  when  Man  was  in  quadrature, 
sented  objects  about  sixty  times  larger,  and  his  figure  varied  slightly  from  a  perfect  circle* 
eight  times  nearer;  and  at  last, having  spared  and  that  Saturn  consisted  of  a  triple  body, 
no  labour  or  expense,  I  made  an  instrument  having  a  small  globe  on  each  side,  which  de- 
so  excellent  as  to  show  things  almost  a  thou-  ception  was  owing  to  the  imperfect  power  of 
sand  times  larger,  and  above  thirty  times  his  telescope,  which  was  insufficient  to  show 
nearer,  than  to  the  naked  eye."  In  another  him  that  the  phenomenon  was  in  reality  a 
part  of  his  writings,  Galileo  informs  us  that  ring.  In  viewing  the  sun,  he  discovered 
•<  he  was  at  Venice  when  he  heard  of  Prince  large  dark  spots  on  the  surface  of  that  lumi* 
Maurice's  instrument,  but  nothing  of  its  con-  naxy,  by  which  he  ascertained  that  that 
struction ;  that  the  first  night  after  he  returned  mighty  orb  performed  a  revolution  round  its 
to  Padua  he  solved  the  problem,  and  made  axis.  He  brought  to  view  multitudes  of  stars 
his  instrument  the  next  day,  and  soon  after  imperceptible  to  the  naked  eye,  and  asoer- 
prescnted  it  to  the  doge  at  Venice,  who,  to  do  tained  that  those  nebulous  appearances  in  the 
him  honour  for  his  grand  invention,  gave  him  heavens  which  constitute  the  Milky  Way 
the  ducal  letters  which  settled  him  for  life  in  consist  of  a  vast  collection  of  minute  stara 
his  lectureship  at  Padua ;  and  the  Republic,  too  closely  compacted  together  to  produce  an 
on  the  25th  of  August,  in  the  same  year  impression  on  our  unassisted  vision. 
(1610,)  moro  than  tripled  his  salary  as  pro-  The  results  of  Galileo's  observations  were 
iesoor."  given  to  the  world  in  a  small  work,  entitled 

The  following  is  the  account  which  this  ^^  Nundus  Sidereus"  or,  **News  from  the 

philosopher  gives  of  the  process  of  reasoning  Starry  Regions,"  which  produced  an  extraor- 

'  which  led  him  to  the  construction  of  a  tele-  dinaiy  sensation  among  the  learned.    These 

•eope:  ** I  argued  in  the  following  manner:  discoveries  soon  spread  throughout  Europe, 

The  contrivance  consists  either  of  one  glass  and  were  incessandy  talked  of,  and  were  the 

ec  more :  one  is  not  sufficient,  since  it  must  cause  of  much  speculation  and  debate  among 

be  either  convex,  concave,  or  plane ;  the  last  the  circles  of  philosophers.    Many  doubted ; 

docs  not  produce  any  sensible  alteration  in  many  positively  refused  to  bellbvo  so  novel 
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■iidaiilooke<I-ior«nnounoementi,becaa«et]M3r  to  Galileo^  when  anuding  to  Hwky, 
ran  counter  to  the  philosophy  of  Aristotle,  and  "  He  begged  bo  hard  to  be  foigtven,  thati  liav» 
tU  the  preconceived  notions  which  then  pr»>  taken  hUn  again  into  fiiTour  upon  this  pie- 
railed  in  the  learned  world.  It  is  curious,  and  liminaiy  condition,  that  I  am  to  show  him 
may  be  instructive,  to  consider  to  what  a  Jupiter's  satellites,fAVD  hi  is  to  sbb  thbh, 
length  of  absurdity  ignorance  and  prejudice  and  own  that  they  are  there." 
carried  many  of  those  who  made  pretensions  The  following  is  a  specimen  of  the  reason- 
to  learning  and  science.  Some  tried  to  nt^  ing  of  certain  pretended  philosophers  of  that 
son  against  the  facts  alleged  to  be  discovered ;  age  against  the  discoveries  of  Galileo :  8izii, 
others  contented  themselves,  and  endeavoured  a  Florentine  astronomer,  reasons  in  this  strain : 
to  satisfy  others  with  the  simple  cmertion  that  **  There  are  seven  windows  given  to  animab 
such  things  were  not,  and  could  not  possibly  in  the  domicil  of  the  head,  through  which  the 
be;  and  the  manner  in  which  they  supported  air  is  admitted  to  the  rest  of  the  tabernacle  of 
themselves  in  their  incredulity  was  truly  tbebody,  to  enlighten,  to  warm,  and  to  nourish 
ridiculous.  "  0  my  dear  Kepler,"  says  Ga-  it ;  two  nostrils,  two  eyes,  two  ears,  and  a 
lileo,  in  a  letter  to  that  astronomer,  **  how  I  mouth ;  so  in  the  heavens,  or  the  great  world, 
wish  we  could  have  one  hearty  laugh  to-  there  are  two  iavonrable  stars,  two  unpropi- 
gether.  Heie  at  Padua  is  the  principal  pro-  tious,  two  luminaries,  and  Mercury  alone  un- 
iessor  of  philosophy,  whom  I  have  repeatedly  decided  and  indifferent.  From  which,  aad 
and  urgently  required  to  look  at  the  moon  many  other  similar  phenomena  in  nature, 
and  planets  through  my  glass,  which  he  perti'  such  as  the  seven  metals,  dec,  we  gather  that 
nadouBly  rtfutea  to  do,  Imt  his  opinions  the  number  of  planete  b  neeuaarify  seoen, 
should  be  overturned.  Why  are  you  not  here  t  Moreover,  the  satellites  are  invinfaje  to  the 
what  shouts  of  laughter  we  should  have  at  this  naked  eye,  and  therefore  can  exert  no  inflo 
glorious  folly !  and  to  hear  the  professor  of  ence  on  the  earth,  and  therefore  would  be  uae- 
philosophy  at  Pisa  labouring  with  the  Grand-  less,  and  therefore  do  not  exUt.  Besides,  as 
duke  with  logical  arguments,  as  if  with  magi-  well  the  Jews  as  other  ancient  nations  have 
cal  incantations  to  charm  the  new  planete  out  adopted  the  division  of  the  week  into  seven 
of  the  sky.**  Another  opponent  of  Galileo,  days,  and  have  named  them  from  the  seven 
one  Chiistmann,  says,  in  a  book  he  published,  planets.  Now,  if  we  increase  the  number  ol 
''We  are  not  to  think  thai  Jupiter  has  four  the  planets,  this  whole  system  falls  to  the 
satellites  given  him  by  nature,  in  order,  by  re-  ground."  The  opinions  which  then  prevailed 
volviog  round  him,  to  immortaluse  the  Medici  in  regard  to  Galileo's  observations  on  the 
who  first  had  notice  of  the  observation.  These  moon  were  such  as  the  following :  Some 
are  the  i/ream«o/*u2/!e  men,  who  love  ludicrous  thought  that  the  dark  shades  on  the  moon's 
ideas  better  than  our  laborious  and  industrious  surface  arose  from  the  interposition  of  opaque 
correction  of  the  heavens.  Nature  abhors  so  bodies  floating  between  her  and  the  sun,  which 
horrible  a  chaos,  and  to  the  truly  wise  such  prevent  his  light  from  reaching  those  parts; 
vanity  is  detesteble."  One  Martin  Horky,  a  others  imagined  that,  on  account  of  her  vi- 
would-be  pliilosopber,  declared  to  Kepler,  *<I  cinity  to  the  earth,  she  was  partly  tainted  with 
will  never  concede  his  four  new  planete  to  the  imperfections  of  our  terrestrial  and  elc- 
that  Italian  from  Padua,  thrtitgh  I  should  die  ihentary  natare,  and  was  not  of  that  entirely 
W  i7;"  and  he  followed  up  this  declaration  pure  and  refined  snbstenoe  of  which  the  more 
ly  publishing  a  hook  against  Galileo,  in  which  remote  heavens  consist ;  and  a  third  partjr 
he  examines  four  principal  questions  respect-  looked  on  her  as  a  vast  mirror,  and  maintained 
ing  the  alleged  planete :  1.  Whether  they  that  the  dark  parte  of  her  surface  were  the  re- 
exist  ?  2.  What  they  are  1  3.  What  they  fleeted  images  of  our  earthly  foreste  and  monn- 
are  likel    4.  Why  they  are!     The  first  tains. 

question  is  soon  disposed  of  by  declaring  posi-  Such  learned  nonsense  is  a  disgrace  to  our 
lively  that  he  has  examined  the  heavens  with  species,  and  to  the  rational  fiiculties  with  which 
Galileo*s  own  glass,  and  that  no  such  thing  as  man  is  endowed,  and  exhibits,  in  a  most  lu- 
a  satellite  about  Jupiter  exists.  To  the  second,  dicrous  manner,  the  imbecility  and  prejudice 
he  declares  solemnly  that  he  does  not  more  of  those  who  made  bold  pretensions  to  eindi- 
surely  know  that  he  has  a  soul  in  his  body  tion  and  philosophy.  The  statement  of  such 
than  that  reflected  rays  are  the  sole  cause  facte,  however,  may  be  instructive,  if  they  tend 
of  Galileo's  erroneous  observations.  In  re-  to  guard  us  against  those  prejudices  and  pre- 
gard  to  the  third  question,  he  says  that  these  conceived  opinions  which  prevent  the  mind 
planete  are  like  the  smallest  fly  compared  to  from  the  cordial  reception  of  truth,  and  from 
an  elephant;  and  finally  concludes,  on  the  the  admission  of  improvemente  in  society 
fourth,  that  the  only  use  of  them  is  to  gratify  which  run  counter  to  long-estehlished  cos- 
Galileo's  *'  thirst  of  g^ld,"  and  to  afford  him-  toma.  For  the  same  principles  and  prejwlicefl^ 
self  a  subject  of  discussion.  Kepler,  in  a  letter  though  in  a  diflerent  form,  still  operate  in 


{' 


THE  INVBNTION  OF  TELESCOPE&  09 

•odetj   and  retard  the  improrement  of  the  tinctly  seen,  and  that  it  was  of  a  date  fcNig 

social  State,  the  inarch  of  science,  and  the  pro-  jnior  to  the  telescope  lately  invented,  and  had 

gresB  of  Christianity.    How  ridiculous  is  it  heen  kept  by  him  as  a  secret    Mr.  Leonard 

for  a  man  calling  himself  a  philosopher  to  be  Digges,  a  gentleman  who  lived  near  Bristol  in 

afraid  to  look  through  a  glass  to  an  exirting  the  seventeenth  centary,  and  was  possessed  of 

object  in  the  heavens,  lest  it  should  endanger  great  and  various  knowledge,  positively  aaserto 

his  previous  opinions !    And  how  foolish  is  it  in  his  **  StraioHcoa,^  and  in  another  work, 

to  resist  any  improvement  or  reformation  in  that  ius  father,  a  militaiy  gentleman,  had  an 

society  because  it  does  not  exactly  accord  with  instrument  which  he  used  in  the  field,  bj 

exbting  opinions  and  with  "  the  wisdom  of  which  he  could  bring  distant  objects  near,  and 

our  ancestors !"  could  know  a  man  at  the  distance  of  three 

It  is  not  a  little  surprising  that  Galileo  miles.  Mr.  Thomas  Digges,  in  the  preface  to 
flhould  have  first  hit  on  that  construction  of  a  his  "Pantometria,"  published  in  1591,  de- 
telescope  which  goes  by  his  name,  and  which  dares,  "  My  father,  by  his  continual  painful 
was  formed  with  a  concave  glass  next  the  eye.  practices,  assisted  by  demoostrations  mathe- 
This  construction  of  a  telescope  is  more  diffi-  matical,  was  able,  and  sundry  times  hath,  by 
cult  to  be  understood  in  theory  than  one  proportional  glasses,  duly  situate  in  conve- 
which  is  composed  aolely  of  couTex  glasses;  nient  angles,  not  only  discovered  things  hi 
and  its  field  of  view  is  comparatiTeTy  very  off)  read  letters,  numbered  pieces  of  money, 
small,  so  that  it  is  almost  useless  when  at-  with  the  very  coin  and  superscription  thereof 
tempted  to  be  made  of  a  great  length.  In  the  cast  by  some  of  his  fiiends  of  purpose,  upon 
present  day,  we  cannot  help  wondering  that  downs  in  open  fields,  but  also,  seven  miles  at^ 
Galileo  and  other  astronomers  should  have  declared  what  hath  been  done  that  instant  in 
made  such  discoveries  as  they  did  with  such  private  places.  He  hath  also,  sundry  times, 
an  instrument,  the  use  of  which  must  have  by  the  sunbeams,  fired  powder  and  discharged 
required  a  great  degree  of  patience  and  ad-  ordnance  half  a  mile  and  more  distant,  and 
dress.  Galileo's  best  telescope,  which  he  con-  many  other  matters  far  more  strange  and  rare,  of 
■tructed  ''with  great  trouble  and  expense,"  whidi  there  are  yet  living  divers  vritnessea.** 
magnified  the  diameters  of  objects  only  thirty-  It  is  by  no  means  unlikely  that  persons 
three  times;  but  its  length  is  not  stated,  which  accustomed  to  reflection,  and  imbued  with  a 
would  depend  upon  the  focal  distance  of  the  certain  degree  of  curiosity,  when  handling 
concave  eyeglass.  If  the  eyeglass  was  two  spectacle  glasses,  and  amusing  themselves 
faiches  focus,  the  length  of  the  instrument  with  their  magnifying  powers  and  other  pro- 
would  be  five  feet  four  inches ;  if  it  was  only  perties,  might  sometimes  hit  upon  the  con* 
one  inch,  the  length  vwuld  be  two  feet  eight  struction  of  a  telescope,  as  it  only  requires 
inches,  which  is  the  least  we  can  allow  to  it  two  lenses  of  different  focal  distances  to  be 
—the  object-glass  being  thirty-three  inches  held  at  a  certain  distance  from  each  other,  m 
focus,  and  the  eyeglass  placed  an  inch  within  order  to  show  distant  objects  magnified.  Nay, 
this  fbcus.  With  this  telescope  Galileo  dis-  even  one  lens,  of  a  long  focal  distance,  is  sent 
covered  the  satellites  of  Jupiter,  the  crescent  ficient  to  constitute  a  tdescope  of  a  moderalt 
cf  Venus,  and  the  other  celestial  objects  to  magnifying  power,  as  I  shall  show  in  the  s^ 
which  we  have  alluded.  The  telescopes  queL  But  such  instruments,  when  they  ha|^ 
made  in  Holland  are  supposed  to  have  been  pen  to  be  constructed  accidentally,  appear  to 
constracted  solely  of  convex  glasses,  on  the  have  been  kept  as  secrets,  and  confined  to  the 
principle  of  the  astronomical  telescope ;  and  if  cabinets  of  the  curious,  so  that  they  never 
•0,  Galileo's  telescope  was  in  reality  a  new  in-  came  into  general  use ;  and  as  their  ma^iifying 
Tention.  power  would  probably  be  comparatively  small, 

Certain  other  claimants  of  the  inyention  of  the  appearance  of  the  heavenly  bodies  would 
the  telescope  have  appeared,  besides  those  not  be  much  enlarged  by  audi  instruments, 
already  mentioned.  Francis  Fontana,  in  his  nor  is  it  likely  that  they  would  be  often  di- 
"  Celestial  Observations,"  says  that  he  was  as-  rected  to  the  heavens.  On  the  whole,  there- 
fured  by  a  Mr.  Hardy,  advocate  of  the  Parlia-  fore,  we  may  conclude  that  the  period  whan 
ment  of  Paris,  a  person  of  great  learning  and  instruments  of  this  description  came  into  g»> 
undoubted  integrity,  that,  on  the  death  of  his  neral  use,  and  were  applied  to  useful  pur- 
father,  there  was  found  among  his  things  an  poses,  was  when  Galileo  constructed  his  fbM 
old  tube  by  which  distant  objects  were  di^  telescopes. 
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CHAPTER  n. 

(^  the  Canura  Obteura. 

Biroai  proceeJiDgto  t  particiilu' dewrip-  their  qwrU  leap  lod  ran,  tbe  h«M   aad 

tion  of  tbe  diflerent  kindi  of  teleacopei,  I  (ball  cart  nxne  along,  the  ihipa  nil,  tbs  clooiU  aoBr 

fln(  pre  a  brief  deacription  of  the  camera  ob-  and  iliift  their  aapacta,  and  alt  a*  nataral  m 

inini,  ai  the   phenomena  eihitateU  bj  thii  in  the  real  object* ;  the  motiona  being  aome- 

indrniDent  lend  to  iUuatiale  tbe  principle  of  a  trbat  quickei,  aa  thej  are  peribnned  in  a  more 

lefhictiD^  telescope.  contracted  aceoe. 

The  term  camera  obteura  literally  ligniGea       Theie  an  the  iaimUahk  perfectiooi  of  a 

•  darkened  vault  or  root,  and  hence  it  came  picture  drawn  In  the  laf  ■  of  li^t  ai  tbe  onlj 

to   denote  a  dumber,  or   boi,  or   an;  other  pendl  in  naton'i  hand,  and  which  are  Gniabed 

place  nude  dark  for  the  purpose  of  optical  in  a  moment  i  for  no  aenaible  interval  elapiaa 

eiperinnnta,    The  camera  obacura,  though  a  before  the  painting  ii  completed,  when  the 

ample,  is  yet  a  my  carious  and  noble  coct-  grouml  on  which  it  ii  painlnj  in  pr^iamd  aad 

triTance.  a*  it  naturally  and  clearly  oiplaini  adjusted.     Id  comparinon  of  nich  a  {actoie, 

tbe  manner  in  which  viaioD  is  performed,  and  the  finest  productiiiiks  of  the  moat  celebrated 

the  principle  of  the  telescope,  and  entertains  artist^  the  propwtions  of  Raphael,  the  natural 

the  spectator  with  a  most  eiquisite  picture  of  tints  and  colouring  of  Titian,  and   the  Am- 

■orrounding  obiecta,  painted  in  the  most  ao  dotting  of  the  Venetiana,  are  but  coarse  ami 

CDrale  proportKoia  and  colonra  by  (be  hand  aony  daubing,  when  set  in  competition  with 

of  nature.     The    manner   of  eihiluting  the  what  nature  can  exhibit  by  the  rays  of  light 

Kurea  of  objects  in  a  dark  room  ia  as  fol'  passing  through  a  single  lena.     Tbe  camen 

■  :  In  one  of  the  window-^uttera  of  a  obscura  is  at  the  saiue  timo  the  painter's  a» 

room  which  commands  a  good  prospect  of  ob-  sistanl  anb  the  painter's  reproach.     From  the 

jects  not  Tery  distant,  a  circular  hole  should  picture  it  fonoa  be  recelTes  his  heat  inatruc- 

be  cat  of  lour  or  five  inches  diameter.     In  tiona,  and  be  is  shown  what  he  shoold  so- 

this  holeaninstrumcntshould  heplacedcalled  deavour  to  attain i  and  hence,  too,  be  learn* 

a  teioptric  ball,  wlucb  baa  three  part*,  a  frame,  the  imperftctions  of  his  art,  and  what  it  i*  im- 

a  ball,  and  a  lena.    The  hall  tuts  a  drcular  possible  for  him  to  imitate.    As  a  proof  of 

hole  cut  through  the   middle,  in  which   the  this,  the  picture  foimed  in  the  dark  chamber 

lena  ia  fixed,  and  it*  use  ia  to  turn  every  way,  will  bear  to  be  magnifiol  to  a  great  extent, 

ao  as  to  take  in  a  view  of  objects  on  every  without  defacing   its  beauty  or  iujuring  the 

■da.     The  chamber  sboald  bo  made  perfectly  fineness  of  its  parts  {  but  the  finest  r«i"t-t 

dark,  and  a  white  screen,  or  a  large  sheet  of  landscape,  if  nowed  through  a  high  magnifier, 

elepbant  paper,  should  be  placed  opposite  to  will  appear  only  ■•  a  coatae  daubing. 
tbe  tens,  and  in  its  focus,  to  receiic  the  image.       Tbo  JbUowing  acbeme  will  illaslnta  wlwt 
If,  then,  the  tAtjtrU  without  be  strongly  en- 

ligfatened  by  the  stin,  there  will  be  a  bcautiiul  Fig.  37. 

living  picture  of  the  scene  delineated  on  the 
white  screen,  where  every  object  is  behebl  in 
its  proportions,  and  with  ita  eoloun  even  more 
vivid  than  life.  Green  objecta  appear  in  the 
pictare  more  intensely  green ;  and  yellow, 
bluo,  red,  or  white  Aowen  appear  much  mora 
beautiful  in  the  picture  than  in  nature.  If 
tbe  lens  be  a  good  one,  and  the  room  perfectly 
dark,  tbe  perapective  ia  seen  in  perfection. 
The  light*  end  ibadows  are  not  only  perfectly 
just,  but  also  greatly  heightened ;  and.  what 
IS  peculiar  lo  this  delineation,  and  which  no 
other  picture  or  painting  can  cihibit,  the  mo- 
Hiru  of  all  the  objects  are  exactly  eipreased 
in  the  fnclnre ;  the  boughs  of  the  trees  wave, 

tbs   leavea  quiver,  the  smoke  ascend*  in  a  ha*  been  now  staled  tvapaethig  Ibe  d«k 

waving  form,  Ibe  peoide  walk,  the  children  at  dtamber:  E  Ft 

asa, 
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in  the  side  of  which,  I  K,ia  made  the  drealar  stated,  the  object  and  its  image  ara  both  seen 
hole  F,  in  which,  on  the  inside,  is  fixed  the  under  the  same  angles  by  the  eye  placed  at 
•cioptiic  ball.  At  some  considerable  distance  the  centra  of  the  lens.  Without  sucb  an 
lirom  tl^  hole  is  exhibited  a  landscape  of  image  as  is  formed  in  the  camera  obscui»-» 
houses,  trees,  and  other  objects.  A  B  C  D,  depicted  either  in  the  tube  of  a  telescope  or 
which  are  opposite  to  the  window.  The  rays  in  the  eye  itself—no  telescope  could  possibly 
which  flow  from  the  different  objects  which  be  formed.  If  we  now  suppose  that,  behind 
compose  this  landscape  to  the  lens  at  K  and  the  image  formed  in  the  dark  chamber,  we 
which  pass  through  it,  are  converged  to  their  apply  a  convex  lens  of  a  short  focal  distance 
respective  foci  on  the  opposite  vrall  of  the  to  view  that  image,  then  the  image  will  be 
chamber,  H  <?,  or  on  a  white  movable  screen  seen  distinctly,  in  the  same  manner  as  vre  view 
placed  in  the  focus  of  the  lens,  where  they  common  objects,  such  as  a  leaf  or  a  flower, 
mil  combine  to  paint  a  lively  and  beautiful  pio-  with  a  magnifying  glass;  consequently,  the 
ture  of  the  range  of  objects  directly  opposite,  object  itself  inll  be  seen  distinct  and  mag- 
and  on  each  side,  so  fiur  as  the  lens  can  take  in.   nified;  and  as  the  same  image  is  nearer  to 

Though  I  have  said  that  a  scioptric  ball  one  lens  than  the  other,  it  will  subtend  a 
and  socket  are  expedient  to  be  used  in  the  larger  angle  at  the  nearest  lens,  and,  of  coum, 
ftbove  experiment,  yet,  where  such  an  instni-.  will  appear  larger  than  through  the  other,  and 
ment  is  not  at  hand,  the  lens  may  be  placed  consequently  the  object  will  be  seen  magnified 
in  a  short  tube,  made  of  pasteboard  or  any  in  proportion.  For  example,  let  us  suppose 
oCher  material,  and  fixed  in  the  hole  made  in  the  lens  in  the  camera  obscura,  or  the  object- 
the  window-shutter.  The  only  imperfection  lens  of  a  telescope,  to  be  five  feet,  or  sixty 
attending  this  method  is,  that  the  lens  can  inches  focal  distance:  at  this  distance  from 
exhibit  those  objects  only  which  lie  directly  the  glass  an  image  of  the  distant  objects  op- 
opposite  the  window.  posite  to  it  will  be  formed.     If,  now,  we  place 

Some  may  be  disposed  to  consider  it  as  an  a  small  lens  two  inches  focal  distance  beyond 
imperfection  in  this  picture,  that  all  these  ob-  this  point,  or  five  feet  two  inches  fit>m  the  ob- 
jects appear  in  an  inverted  position ;  as  they  ject-glass,  the  objects,  when  viewed  through 
must  necessarily  do,  according  to  what  we  the  small  lens,  will  appear  considerably  mag^ 
formerly  stated  respecting  the  properties  of  nified,  and  apparently  much  nearer  than  to 
convex  lenses  (p.  33.)  There  are,  however,  the  naked  eye.  The  degree  of  magnifying 
difikrent  modes  of  viewing  the  picture  as  if  power  is  in  proportion  to  the  focal  distances 
it  were  erect ;  for  if  we  stand  before  the  pto-  of  the  two  glasses ;  that  is,  in  the  present 
tore,  and  hold  a  common  mirror  against  our  case,  in  the  proportion  of  two  inches,  the 
breast  at  an  acute  angle  with  the  picture,  and  focus  of  the  small  lens,  to  sixty  inches,  the 
look  down  upon  it,  we  shall  see  all  the  images  focus  of  the  object  lens.  Divide  sixty  by 
of  the  objects  as  if  restored  to  their  erect  po-  two,  the  quotient  is  thirty,  which  gives  the 
flition ;  and  by  the  reflection  of  the  mirror,  magnifying  power  of  such  a  telescope ;  that 
the  picture  will  receive  such  a  lustre  as  will  is,  it  represents  objects  thirty  times  nearer,  or 
make  it  still  more  delightful.  Or,  if  a  large  under  an  angle  thirty  times  larger  than  to  the 
concave  mirror  were  placed  before  the  picture  naked  eye.  If  the  eyeglass,  instead  of  being 
•t  such  a  distance  that  its  image  may  appear  two  indies,  were  only  one  and  a  half  inch 
before  the  mirror,  it  will  then  appear  erect  focus,  the  magnifying  power  would  be  in  the 
and  pendulous  in  the  air  in  the  fh>nt  of  the  proportion  of  one  and  a  half  to  sixty,  or  forty 
mirror.  Or,  if  the  image  be  received  on  a  times.  If  the  eyeglass  were  three  inches 
frame  of  paper,  we  may  stand  behind  the  focus,  the  magnifying  power  would  be  twenty* 
frame,  with  our  foce  towards  the  window,  and  times ;  and  so  on  with  regard  to  other  pro* 
look  down  upon  the  objects,  when  they  will  portions.  In  all  cases,  where  a  telescope  is 
appear  as  if  erect  composed  of  only  two  convex  lenses,  the  mag^ 

The  experiment  of  the  camera  obscura  may  nifying  power  is  determined  by  dividing  the 
serve  to  explain  and  illustrate  the  nature  of  a  focal  distance  of  the  obfeet-glass  by  the  focal 
common  refracting  telescope.  Let  us  sup-  ^tonceof  Me  eye^/!t»9,  and  the  quotient  ex- 
pose that  the  lens  in  the  window-shutter  re-  presses  the  number  of  times  the  object  is 
presents  the  object-glass  of  a  refracting  tele-  magnified  in  length  and  breadth.  This  and 
scope.  This  glass  forms  an  image  in  its  focus,  various  other  particulars  vrill  be'  more  folly 
which  is  in  every  respect  an  exact  picture  or  illustrated  in  the  sequeL 
representation  of  the  objects  before  it;  and  In  p^^rforming  experiments  with  the  camera 
consequently  the  same  idea  is  formed  in  the  obscura  in  a  darkened  chamber,  it  is  requisite 
mind  of  the  nature,  form,  magnitude,  and  that  the  following  particulars  be  attended  to ; 
eolour  of  the  object,  whether  the  eye  at  the  I.  That  the  lens  be  vrell  figured,  and  free 
fentre  of  the  glass  views  the  object  itself,  or  from  any  veins  or  blemishes  that  might  di** 
the  image  formed  in  its  focus ;  for,  as  formerly   tort  the  picture.  2.  That  it  be  placed  directly 
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t^ganui  iStub  object  whose  UMffB  we  wish  to  tenial  objects  were  Kptewnted.    To  icmgf 

Mediitmctly  delineated.    3.  The  lens  ihonld  the  ephericel  protoberanoee  of  the  tin  foil,  be 

be  of  a  proper  siae,  both  as  to  its  breadth  and  ground  the  surface  veiy  careftilly  with  ft  bed 

fiwal  distance.    It  should  not  be  less  than  of  hones  which  he  had  used  for  working^  the 

three  or  four  feet  focal  distance,  otherwise  the  plane  specula  of  Newtonian  telescopes.     By 

pictun  will  be  too  small,  and  the  parts  of  ob-  this  operation,  which  maybe  peribnned  witln 

jects  too  minute  to  be  distinctly  perceived;  out  injuring  Ihe  other  side  of  the  mirror,  he 

nor  should  it  exceed  fifteen  or  eighteen  feet,  obtained  a  surface  finely  adapted  far  the  recep- 

m  in  this  case  the  picture  will  be  feint,  and  tion  of  images.    The  minute  parts  of  the 

of  course  not  so  pleasing.    The  best  medium  landscape  were  formed  with  so  much  preci- 

as  to  focal  distanoe  is  tnm  five  to  eight  or  ten  sum,  and  the  brilliancy  of  colouring  waa  ao 

feet    The  aperture,  too,  or  breadth  of  the  uncommonly  fine,  as  to  equal,  if  not  exceed, 

glass,  should  not  be  too  small,  otherwise  the  the  images  thatare  formed  in  the  air  by  means 

image  will  be  obscure,  and  the  minute  pacts  of  concave  specula. 

invisible  for  want  of  a  sufikient  quantity  of       The  following  additional  dicumstinoes  may 

light    A  lens  of  six  feet  focal  distance,  for  be  stated  respecting  the  phenomena  exhibited 

example,  will  require  an  aperture  of  at  least  in  the  dark  chamber :  A  more  critical  idea 

two  inchea.    Lenses  of  a  shorter  focal  die-  may  be  formed  of  any  mfwemeni  in  the  pio* 

tanoe  require  less  apertures,  and  those  of  a  ture  here  presented  Uian  fiom  observing  the 

longer  focal  distance  larger.     But  if  the  aper-  motion  of  th^  object  itself.     For  instance,  a 

ture  be  too  large,  the  image  will  be  confused  man  walking  in  a  picture  appears  to  have  an 

and  indistinct,  by  the  admission  of  too  much  undulating  motion,  or  to  riaie  up  and  down 

light    4.  We  should  never  attempt  to  exhi-  every  step  he  takes,  and  the  hands  aeem  to 

bit  the  images  of  objects,  unless  when  the  sun  move  almost  exactly  like  a  pendulum ;  whereas 

is  shining  and  strongly  illuminating  the  ol^  scarcely  any  thing  of  tliis  kind  is  observed  in 

jects,  except  in  the  case  of  veiy  near  objects  the  man  bunseU;  as  viewed  by  the  naked  eye. 

placed  in  a  good  light    Asooeof  the  greatest  Again,  if  an  object  be  placed  just  twice  the 

beauties  in  the  phenomena  of  the  dark  cham-  focal  distanoe  from  the  lens  without  the  room, 

her  consists  in  the  exquisite  appeanmce  and  the  image  will  be  formed  at  the  same  distance 

contrast  of  light  and  shadows,  nothing  of  this  from  the  lens  within  the  room,  and,  conse- 

kind  can  be  perceived  but  irom  objects  directly  quently,  wilJL  be  equal  in  magnitude  to  the  ob-' 

illuminated  by  the  sun.    5.  A  south  window  ject  itrelf.    The  recognition  of  this  principle 

should  never  be  used  in  the  forenoon,  as  the  may  be  of  use  to  those  concerned  in  dnwing, 

■on  cannot  then  enli^ten  the  north  side  of  and  who  may  vrish  at  any  time  to  form  ft  pio> 

wTobject ;  and,  besides^  his  reys  would  be  apt  ture  of  the  exact  size  of  the  object    If  the 

to  shine  upon  the  leos,  which  would  make  object  be  placed  fiirther  from  the  lens  than 

the  picture  appear  with  a  confused  lustre,  twice  its  focal  length,  the  image  will  be  lest 

An  east  window  is  best  in  the  afternoon,  and  than  the  object    If  it  be  placed  nearer*  the 

a  western  in  the  morning;  buta  north  win-  image  will  be  greater  than  the  life.  In  r^gaid 

dow  is  in  most  cases  to  be  preferred,  espe-  to  immovable  objects,  such  as  houses,  gar* 

eially  in  the  forenoon,  when  the  sun  is  shining  dens,  trees,  dtc,  we  may  form  the  imagee  of 

with  his  greatest  strength  and  splendour.    In  so  many  difierent  axes  by  means  of  difierent 

general,  that  window  ought  to  be  used  which  lenses,  the  stMMter  focus  making  the  lesser 

looks  to  the  quarter  opposite  t6  that  in  which  picture,  and  the  longer  focal  distance  the 

the  sun  is  shining.  largest 

The  picture  should  be  received  upon  a  very       The  experiments  with  the  camera  obscure 

white  sur&oe,  as  the  finest  and  whitest  paper,  may  likewise  serve  to  illustrate  the  nature  of 

or  a  painted  doth,  bordered  with  hladi;  as  vision  and  the  functions  of  the  human  ey& 

white  bodies  reflect  most  copiously  the  incum-  The  fhime  or  sodiet  of  the  scioptric  ball  may 

bent  Hju,  while  Mack  surfeces  absorb  them,  represent  the  orlnt  of  the  natural  eye.    The 

If  the  screen  could  be  bent  into  the  concave  ball,  which  tarns  every  way,  resembles  ths 

segment  of  a  sphere,  of  which  the  focal  dia-  globe  of  the  eye,  movable  in  its  orbit    The 

tanoe  of  the  doable  convex  lens  which  is  used  hole  in  the  ball  may  represent  the  pupil  of 

is  the  radius,  the  partsof  the  picture  adjacent  the  eye ;  the  convex  lens  corresponds  to  ths 

to  the  extremities  would  appear  most  distinct  crygtalUnt  humour^  which  is  shaped  like  a 

Sir  D.  Brewster  informs  us  that,  having  tried  lens,  and  contributes  to  form  the  images  of 

ft  numbfr  of  white  substances  of  di&rcnt  de-  objects  on  the  inner  part  of  the  ^e.    Ths 

giees  of  smoothness,  and  several  metallic  sur-  dark  chamber  itself  is  somewhat  similar  to 

iwes  on  which  to  receive  the  image,  he  hiq>>  the  internal  part  of  the  eyt,  which  is  lined 

peaed  to  receive  the  picture  on  Uie  silvered  all  around,  and  under  the  retina,  with  a  xqenh 

back  of  a  looking-glass,  and  was  surprised  at  brsne,  over  which  is  spread  a  mucus  of  a  v«y 

the  briUianqr  and  distinctness  with  which  ex-  black  odour.    The  white  wall  or  firame  of 
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wbale  paper  to  reeeiye  Cie  pietare  of  obJeetB 
»  a  hit  repxeaentation  of  the  retina  of 
the  eye,  on  which  alJ  the  images  of  external 
objects  are  depleted.  Such  are  some  of 
the  general  points  of  resemblance  between 
the  apparatus  connected  with  the  dark  cham- 
ber and  the  organ  of  Tisiop ;  but  the  human 
eye  is  an  organ  of  such  exquisite  construction, 
and  composed  of  such  a  number  and  Tariety 
of  delicate  parts,  that  it  cannot  be  adequately 
lepresented  by  any  artificial  contrivance. 

The  darkened  chamber  is  frequently  ex- 
hibited in  a  manner  somewhat  difierent  from 
what  we  have  above  described,  as  in  the 
following  scheme  (fig.  38,)  which  is  tenned 

Fig.  88. 


made  in  one  of  the  sides,  as  at  E,  Where  the 
eye  could  be  applied  to  view  the  picture. 
The  focal  distances  of  the  lenses  used  in 
large  instruments  of  this  kind  are  generally 
from  eight  to  twelve  feet,  in  which  case  they 
produce  a  telescopic  e£kct  upon  distant  ob* 
jects,  so  as  to  make  them  appear  nearer  thaii 
when  viewed  with  the  naked  eye. 

The  camera  obscura  is  frequently  con- 
structed in  a  portable  form,  so  as  to  be  car- 
ried about  for  the  purpose  of  delineating 
landscapes.  The  following  is  a  brief  de- 
scription of  the  instrument  in  this  form ;  A  C 

Fig.  89. 


the  revokring  camera  oAsctfra.  In  this  oon- 
■traclion,  KH  represents  a  plane  mirror  or 
metallic  reflector,  placed  at  half  a  right  angle 
to  the  convex  lens  H  I,by  which  rays  pro- 
ceeding from  objects  situated  in  the  direction 
O  are  reflected  to  the  lens,  which  forms  an 
image  of  the  objects  on  a  round  white  table 
at  7*,  around  which  several  spectaton  may 
stand  and  view  the  picture  as  delineated  on  a 
horizontal  plane.  The  reflector,  along  with 
ifei  case,  is  capable  of  being  tamed  round  by 
means  of  a  simple  apparatus  connected  with 
It,  so  as  to  take  in,  in  succession,  all  the  ob> 
jects  which  compose  the  surrounding  scene. 
But  as  the  image  here  is  received  on  a  flat 
wriaoe,  the  rays,  f  m,en,  will  have  to  di- 
verge forther  than  the  central  rays,  dcf  and 
hence  the  representation  of  the  oliject  near 
the  sides  vrill  be  somewhat  distorted;  to 
remedy  which,  the  image  should  be  received 
on  a  concave  snrfooe,  as  a  6  or  P  &  This  is 
the  general  plan  of  those  camen  obscuras, 
fitted  up  in  large  wooden  tents,  which  are 
frequpntjy  exhibited  in  our  large  cities,  and 
removed  occasionally  from  oa6  town  to  ai>- 
•Cher.  Were  an  instrument  of  this  kind 
fitted  up  on  a  tmall  9eaU,  a  hole  might  be 


is  a  convex  lens,  placed  near  the  end  of  a 
tube  or  drawer,  which  is  movable  in  the  side 
of  a  square  box,  within  which  is  a  plane 
mirror,  D  E,  reclining  backward  in  an  angle 
of  forty-five  degrees  from  the  perpendicular, 
p  ra.    The  pencils  of  reys  flowing  from  the 
object  O  Bt  and  passing  through  the  convex  ^ 
lens,  instead  of  proceeding  forward  and  form- 
ing the  image  H  I,9xe  reflected  upward  fay 
the  mirror,  and  meet  in  points,  as  F  &,  at  the 
same  distance  at  which  they  would  have  met 
at  H  and  /,  if  they  had  not  been  intercepted 
by  the  minor.   At  F  6,  the  image  of  the  ob- 
ject O  Bfia  received  either  on  a  piece  of 
oiled  paper,  or  more  frequently  on  a  plane 
unpoUahed  glass,  placed   in  tiie  horizontal 
situation  F  G,  which  receives  the  images  of 
all  objects  opposite  to  the  lens,  and  on  which, 
or  on  an  oiled  paper  placed  upon  it,  their 
outlines  may  be  traced  by  a  penciL    The 
movable    tube  on  which  the   lens  is  fixed 
serves  to  adjust  the  focus  for  near  and  distant 
objects,  till   their   images   appear  distinctly 
painted  on  the  horizontal  glass  at  F  G,  The 
following  is  the  most  common  form  of  the 
box  of  this  kind  of  camera  obscura.    A  is  the 
position  of  the  lens,  ^  C  the  position  of  the 
mirror,  D  the  plane  unpolished  glass  on  which 
the  images  are  depicted,  G  H%  movable  top 
or  screen  to  prevent  the  light  from  injuring 
the  picture,  and  £  F  the  movable  tube. 

The  Daguerreoiyper^An  important  and 
somewhat  surpriuing  disooveiy  has  lately  been 
made  in  relation  to  the  picture  formed  by  the 
camera  obscura.  It  is  found  that  the  images 
formed  by  this  instrument  are  capable  of  be- 
ing indelibly  fixed  on  certain  surfaces  pre> 
viously  prepared  for  the  purpose,  so  that  th» 
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IHcturo'  i*  rendaml   pgnmneot.     Whca  «  ptodsced  bj li^L    M. Dagwns  ga*«ittt* 

cameniiipnwDted  to  uiy  object  or  luidMape   aMaiaolBdu!gr^hg,ottBTiliit^bu4iemmr 
kil  wbicti  if^lUUTM  in  denred  bom  Iha 
Tig.  40.  Greek,  uid  4ra  cipniaii*a,  in  ■Dme  dcgne,  of 

Ihs  uuin  of  the  pooK  Wc  ilull,  bow- 
trer,  maka  a»  of  tba  term  Digncneotjpe, 
denied  from  the  name  of  tha  inTeolor. 

Ae  it  doee  dM  &U  withia  out  plan  to  gi** 
tnj  minnte  deaciiplioiM  of  Uie  Diguemntypa 
praceB,  we  ih*]]  juM  give  ■  few  jeDenJ  huiM 
in  n&nnce  to  it,  iBTening  lha«i  who  wiali  far 
puticalardetaiU  to  the  npante  tinatan  which 
naTo  been  pohltriMd  ni^ecting  iL  The  Gnt 
thing  notriwiy  to  be  aMended  to  in  thii  ut 
ii  the  pnpaiatiaii  of  the  pkle  on  which  the 
dranring  ii  to  be  made.  The  plale  a»iaiata 
■tronglj  tUaminated  bj  the  aim,  and  the  pre-  of  a  thin  leaf  of  et^per,  pUled  with  alrer, 
pared  ground  tor  reeaiTing  the  image  it  ad-  both  metala  together  not  tmng  thicker  than  a 
jualed,  and  a  certain  time  allowed  to  el^ae  card.  Tha  object  oC  the  copper  is  aunply  to 
till  the  raya  of  light  produce  their  daa  efiect,  aapport  the  silTcr,  which  murt  be  ihe  ptucat 
in  a  few  minutea,  or  efen  lecaDde,  a  pictnte  that  can  be  procnred.  But,  though  the  copper 
of  the  otijecla  oppoaile  to  the  laoa  ia  indeliblj  ahould  be  no  thicker  then  to  eerre  the  purpoee 
impnaeed  upon  tha  prepared  plate,  lu  all  the  of  aupport,  it  ii  neceaaary  that  it  ahould  be 
accurate  proportion*  and  penpectiTe  which  aa  thick  aa  to  preient  (be  plale  from  beiag 
diatinguiah  the  image*  formed  in  a  dark  waiped,  which  would  piojoce  t,  distortion  of 
chamber,  which  repreaentalioa*  may  be  hung  the  image*  traced  open  it.  This  ]dale  miut 
up  in  apartmaDti,  along  with  other  paintinga  be  poliahed ;  and  for  thia  pnrpoae  the  follow- 
and  engraving*,  and  will  likely  retain  their  ing  anlcle*  are  reqtiired ;  a  vial  of  oli*e  ail ; 
beauty  and  luilre  for  many  year*.  Theae  oooie  very  fine  cotton ;  pumice-powder  ground, 
are  picture*  of  natme'i  own  woikmanih^  till  it  ii  almoat  impalpaUe,  and  tied  up  ia  a 
finiahed  in  an  eitnioely  abort  *pace  of  tima,  piece  of  Sue  mariin,  thin  enough  to  let  the 
and  with  the  moat  aiquieitB  deUcacy  and  ao-  powder  pea*  through  vrithout  touching  the 
curacy.  The  effect  ii  evidently  owing  to  cer-  pUte  when  the  bag  ia  ahaken ;  a  little  nitric 
tain  chemical  propertie*  in  the  niy*  of  Ughl,  add,  diluted  with  Niteen  tiniei,  by  meaaura, 
and  Opene  a  new  field  for  eiperinaeat  and  it^  it*  own  quantity  of  water ;  a  frame  of  wire  o<i 
TUligation  to  the  philowpber.  The  only  which  to  flmce  the  plate  when  being  heated ; 
defect  in  Ihe  picture  it,  that  it  ia  not  ddoured ;  a  apirit  lamp  to  make  Ihe  plale  hot:  a  email 
but,  in  the  progreaa  o(  eiperimenla,  on  thia  box,  with  incUned  aidea  within,  and  having  a 
Bubject,  it  ia  not  unlikely  that  even  thia  oh-  lid  to  abut  it  up  doae ;'  and  a  aquare  boaid 
ject  may  be  accompliahed,  in  which  caae  we  large  enough  to  bold  the  drawing,  and  havini; 
ahouid  he  able  to  obtain  tlie  moet  accurate  calcbea  at  the  sde  lo  keep  it  ateady. 
landacapea  ami  repreaeiilation*  of  all  objecia  To  Ihe  above  preieqoiaitce,  a  good  comers 
which  can  poaaUily  be  formed.  This  art  or  obteura  t*,  of  cour*e,  eeaentially  neceaaai;. 
diaoDvery  goc*  by  the  name  of  the  i^agiiCrrM-  fbia  inalniment  ahould  be  large  enough  to 
tgpe,  boat  M.  Dagueire,  a  Frenchman,  who  admit  Ihe  plate  of  the  largeat  drawing  in- 
ii  aui^Kwed  to  have  been  the  firat  discoverer,  tended  lo  be  taken.  The  lena  which  forma 
and  who  received  a  large  premium  from  the  the  image  of  Ihe  obfect  ahould,  if  poaeible.  be 
French  goTemmenl  tor  diacloung  the  proceaa,  aehromatie,  and  of  a  conwlerable  diameter. 
and  making  the  diicovery  public  Several  In  an  exceUeut  inatrument  of  thii  dearnption 
improvementa  and  modifiaoions,  in  reference  now  before  me,  Ihe  len*  ii  an  adiromatic 
lo  Ihe  preparation  of  the  plutea,  have  hem  about  three  indie*  diameter,  but  capable  of 
made  nnce  the  diacovery  waa  Grat  announced,  being  contracted  to  a  amaller  aperture,  lla 
about  the  beginning  of  1638;  and  the  pictures  focal  diilanca  ia  about  IT  inclws;  and  tlia 
ftKmed  on  thia  principle  are  frequently  di»-  boi,  exduave  of  the  tube  which  conlaina  tha 
tuiguiibed  by  Ihe  name  of  FAoli^enic  draw-  lena,  ia  15  inche*  long,  13^  inchea  broad,  and 
inga,  and  are  now  eibibtted  at  moat  of  our  11  inchea  deep.  It  form*  a  beanliful  and  well- 
public  •cieotiGc  uiatilutiona.  daCned  picture  of  every  well  enlightened  ob- 

Thi*  new  adence  or  art  haa  been  di*lii>-   ject  to  which  it  ia  directed. 
gniihed  by  different  itame*.  It  we*  first  called       Befoie  the  plate  ■  plaoed  in  the  earner^ 
Pholagn^ky.  &om  two  Greek  word*,  aiguily-    there  are  ontain  operaliona  to  be  per&mmd 
ing  writing  bu  light ,  it  wa*  afterward  called    I,  The  aurlaee  of  Um  plale  abould  be  made 
tb*  art  of  I'nologaiic  Druuiing,  at  drawing  perfectly  ametKh,  or  hi^y  r^-ijihili     Fat 
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dib  pnrpoie  ii  mofi  be  laid  flat,  with  Che  moie  fpeedilj  Ihan  the  duller  Inminoaity  of  • 
ttlvcr  wie  apwaitl,  upon  eeveral  folda  of  paper  northern  ciime.  Some  hours  o(  the  day  an 
for  a  bedding;  and  having  been  well  po&bed  Jikewiae  more  favourable  than  others.  Dar 
in  the  usual  way,  the  surface  must  be  pow«  guerre  states  that  **  the  most  favourable  ii 
dered  equally  and  carefully  with  fine  pumice  from  7  i.x.  to  S  o*dock  tm^  and  that  a 
inclosed  in  the  muslin  bag.  Then  taking  a  drawing  could  be  effected  in  Paris  in  three  or 
little  cotton  wool,  dipped  in  olive  oil,  it  must  four  minutes  in  June  and  July,  which  would 
be  rubbed  over  the  plate  with  rounding  strokes,  require  five  or  six  in  May  and  August,  and 
and  then  crossing  them  by  others  which  com-  seven  or  eight  in  April  and  September."  In 
mence  at  right  angles  with  the  first.  This  the  progress  of  this  art,  at  the  present  time, 
process  must  be  repeated  frequently,  changing  portraits  and  other  objects  are  frequently  de- 
the  cotton,  and  renewing  the  pitmice-powder  lioeated  in  the  course  of  a  few  seconds, 
every  time.  A  small  portion  of  cotton  must  4»  Immediately  after  removing  the  plate 
now  be  moistened  with  the  diluted  nitric  add,  from  the  camera,  it  is  next  placed  over  the 
and  applied  equally  to  the  whole  sur&oe.  vapour  of  mercury,  which  is  placed  in  a  cup 
The  next  thing  to  be  done  is  to  make  the  at  the  bottom  of  a  box,  and  a  spirit  lamp 
plate  thoroughly  and  equally  hot,  by  h6lding  ^  applied  to  its  bottom  till  the  temperature  rise 
the  plate  with  a  pair  of  pincere  by  Uie  corner "  to  140^  of  Fahrenheit  This  process  is  in- 
over  a  charcoal  fire,  and  when  the  plate  is  tended  to  bring  out  the  image,  which  is  not 
sufficiently  hot,  a  white  coating  will  be  ob-  visible  when  withdrawn  from  the  camera; 
served  on  the  silver,  which  indicates  that  that  but  in  the  course  of  a  few  minutes  a  faint 
part  of  the  operation  is  finished.  An  even  traoeiy  will  begin  to  appear,  and  in  a  very 
cold  surface  i»  next  wanted,  such  as  a  metallic  short  time  the  figure  will  be  clearly  developed, 
plate  cooled  almost  to  the  firecxing  point  by  6.  The  next  operation  is  tojix  the  impre»» 
muriate  of  soda,  and  to  this  the  heated  plate  sum*  In  order  to  this,  the  coaling  on  which 
must  be  suddenly  transferred.  the  design  was  impressed  must  be  removed, 

2.  The  next  operation  is  to  give  the  plate  a  to  |N«8erve  it  from  being  decomposed  by  the 
coating  of  iodine.  This  is  aocomplishej  by  rays  of  light  For  this  purpose,  the  plate  is 
fixing  the  plate  upon  a  board,  and  then  put-  placed  in  a  trough  containing  common  water, 
ting  it  into  a  box  containing  a  little  dish  with  plunging  and  withdravring  it  immediately,  and 
iodine  divided  into  small  pieces,  with  its  face  then  plunging  it  into  a  solution  of  salt  and 
downward,  and  supported  with  small  brackets  water  till  die  yellow  coating  has  disappeared. 
at  the  comers.  In  this  position  the  plate  must  Such  is  a  very  brief  sketch  of  the  pkotoge- 
remain  till  it  assume  a  full  gold  colour,  nie  processes  of  Daguerre.  Other  substances, 
through  the  condensation  of  the  iodine  on  its  however,  more  easily  prepared,  have  been  re- 
aurfa^  which  process  should  be  conducted  commended  by  Mr.  Talbot,  F.R.8.,  wbo  ap- 
in  a  darkened  apartment  The  requisite  time  pears,  about  the  same  time,  to  have  invented 
for  the  condensation  of  the  iodine  varies  from  a  process  somewhat  similar  to  that  of  Daguerre. 
tiv9  minutes  to  half  au  hour.  When  this  pro-  The  following  are  his  directions  for  the  prepa- 
ceas  is  satisfactorily  accomplished,  the  plate  taction  of  photogenic  paper : 

should  be  immediately  fixed  in  a  frame  with       The  paper  is  to  be  clipped  into  a  solution 

catches  and  bands,  and  placed  in  the  camera ;  of  salt  in  water,  in  the  proportion  of  half  an 

and  the  tranaference  fit>m  one  receptacle  to  ounce  of  salt  to  half  a  pint  of  water.    Let  the 

another  should  be  made  as  quickly  as  pos«-  superfluous  moisture  drain  off,  and  then  lay- 

ble,  and  with  only  so  much  lig^t  as  will  enable  ing  the  paper  upon  a  clean  cloth,  dab  it  gently 

the  operator  to  see  what  he  is  doing.  with  a  napkin,  so  as  to  prevent  the  salt  collect- 

3.  The  next  operation  is  to  obtain  the  ing  in  one  spot  more  than  in  another.  The 
drawing.  Having  placed  the  camera  in  front  paper  is  then  to  be  pinned  down,  by  two  of  its 
of  the  scene  to  be  represented,  and  the  Ions  comen  on  a  drawing-board  by  means  of  com- 
being  adjusted  to  the  proper  focus,  the  ground  mon  pins,  and  one  side  washed  or  wetted  with 
glass  of  the  camera  is  withdrawn,  and  the  pre-  the  photogenic'fluid,  using  the  brush  prepared 
pared  plate  is  substituted  for  it,  and  the  whole  for  that  purpose,  and  taking  care  to  distribute 
IS  left  till  the  natural  images  are  drawn  by  it  equally.  Next,  dry  the  paper  as  rapidly  as 
the  natural  light  from  the  object  The  time  you  can  at  the  fire,  and  it  will  be  fit  for  use  for 
necessary  to  leave  the  plate  for  a  complete  moet  purposes.  If,  when  the  paper  is  exposed 
delineation  of  the  objecta  depends  upon  the  to  the  sun*s  rays,  it  should  assume  an  irregular 
intensity  of  the  light  Objects  in  the  shade  tint,  a  very  tl^  extra  wash  of  the  fluid  will 
will  require  more  time  for  their  delineation  render  the  colour  uniform,  and,  at  the  same 
than  those  in  the  broad  light  The  full,  dear  time,  somewhat  darker.  Should  it  be  re- 
light of  the  south  of  Europe,  Spain,  Italy,  and  quired  to  make  a  more  sensitive  description 
particulaily  the  more  glowing  brilliancy  of  of  paper,  after  the  firat  application  of  the  fluid 
Inpicai  coontriesy  will  eflect  the  object  much  the  solution  of  salt  should  be  applied,  and  the 
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{Mtpw  dried  at  fhe  fin.    Apply  a  Meond  wtih  that  it  delineates  the  moat  prominent  feahmt 

9i  the  fluid»  and  diy  it  at  the  fire  again :  em-   of  a  landscape.    The  time-atauied  excrea* 

ploy  the  salt  a  third  time,  diy  it,  and  one   oenoes  on  a  tree,  the  blades  of  8Ts»»  ^  1^ 

application  more  of  the  fluid  wUl,  when  dried,   of  a  rose,  the  neglected  weed,  the  moai  on 

have  made  the  paper  extremelr  senative.  the  snnunit  of  a  lofty  tower,  and  similar  ol^ 

When  slips  of  sach  papers,  diflerendy  pre-   jects,  are  traced  with  the  same  accaiacy  as 

pared,  are  exposed  to  ths  action  of  daylight,   the  larger  objects  in  the  surroanding  scene. 

those  which  are  soonest  aflbcted  by  the  light,       It  is  not  improbable,  likewise,  that  this  art 

fay  becoming  dark,  are  the  best  prepared.  (still  in  its  infancy,)  when  it  approximates  to 

When  photogenic  drawings  are  finished  in  perfection,  may  enable  ns  to  take  representa- 

a  perfect  way,  the  designs  then  taken  on  the  tions  of  the  sublime  objects  in  the  heavens. 

plate  or  paper  are  exceedingly  beantiful  and   The  sun  aflbrds  sufficient  light  lor  this  par- 

OQirect,  and  will  bear  to  be  inflected  with  a  pose ;  and  there  appears  no  insurmountable 

considerable  magnifying  power,  so  that  the  obstacle  in  taking,  in  this  way,  a  higfaly-mag- 

most  minute  portions  of  the  objects  delineated  nified  picture  of  that  luminaiy,  which  shall  be 

may  be  disdnctly  perceived.     We  have  seen   capable  of  being  again  magnified  by  a  powei^ 

portraits  fimshed  in  this  way  by  a  London  fid  microscope.    It  is  by  no  means  improba- 

artist  with  an  aocaracy  which  the  best  minia-  ble,  ftfun  experiments  that  have  hitherto  been 

tore  painter  could  never  attempt,  evei^  fea^  made,  that  we  may  obtam  an  aocurste  deline- 

ture  being  so  distinct  as  to  bear  being  viewed   ation  of  the  lunar  world  from  the  moon  her- 

with  a  deep  magnifier.    And  in  landscapes  self.    The  plated  disks  prepared  by  Dsguene 

and  buildinga,  such  is  the  delicacy  and  accu*  noeive  impressions  from  the  action  of  tiie  lo* 

racy  of  su^  representations,  that  the  marks  nar  rays  to  such  an  extent  as  permits  the 

of  the  chisel  and  the  crevices  in  the  stones   hope  that  photographic  charts  oi  the  moon 

may  frequently  be  seen  by  applying  a  magni*   may  soon  be  obtained ;  ana,  if  so,  they  will 

fying  lens  to  the  picture;  so  that  we  may   excel  in  accuracy  all  the  delineations  of  this 

Justly  exclaim,  in   the  worda  of  the  poet,  orb  that  have  hitherto  been  obtained ;  and  if 

<«  Who  can  paint  like  Nature !"  That  lxoht   the]|^should  bear  a  microecopic  power,  objects 

^-which  is  the  first-bom  of  Deity,  which  pei^  may  be  perceived  on  the  lunar  surface  which 

vades  all  space,  and  illuminates  all  worlds —  have  hitherto  been  invisible.    Nor  is  it  im- 

in  the  twinkling  of  an  eye,  and  with  an  afr*  possible  that  the  planets  Venus,  Man|,  Jupi- 

caracy  which  no  ait  can  imitate,  depicts  every  ter,  and  Saturn  may  be  delineated  in  this  way, 

object  in  its  exact  form  and  proportiona,  su-  and  objects  discovered  which  cannot  be  de- 

perior  to  every  thing  that  human  genius  can  scried  by  means  of  the  tcleacope.    It  sight, 

produce.  perhaps,  bo  considered  as  beyond  the  bounds 

The  photogenic  ait,  in  its  progress,  will  of  probability  to  expect  that  even  distant  n^ 

doubtless  be  productive  of  many  highly  inte^   hwm  might  thua  be  fixed,  and  a  delineatioa 

eating  and  beneficial  efilects.    It  afibrds  us  the   of  their  objects  produced  which  shall  be  cs- 

power  of  representing,  by  an  accurate  and   pable  of  being  magnified  by  microscopes;  but 

rapid  process,  all  the  grand  and  beautiful  ob-   we  ought  to  consider  that  the  art  is  yet  only 

jects  connected  with  our  globe,  the  landacapes   in  its  infancy,  that  plates  of  a  more  delicate 

peculiar  to  every  country,  the  lof^  rangea  of   nature  than  those  hitherto  used  may  yet  be 

mountains  which  distinguish  Alpine  regions,   prepared,  and  that  other  properties  <^  ligbt 

the  noble  edifices  which  art  hais  reared,  the    may  yet  be  diaeovered  which  shaO  facilitate 

monumental  remains  of  antiquity,  and  every   sudi  deaigna.    For  we  ought  now  to  set  no 

other  object  which  it  would  be  interesting  for   boundaries  to  the  discoveries  of  science,  and 

human  beings  to  contemplate ;  so  that,  in  the   to  the  practical  applications  of  scientific  dis* 

course  of  time,  the  general  scenery  of  our  ooveiy  whiq|i  genius  and  art  may  aocom* 

world,  in  its  prominent  parts,  might  be  ex-  plish. 

hibited  to  almost  eveiy  eye.  The  commission  In' abort,  this  invention  leads  to  the  concra- 
of  the  French  Chambers,  when  referring  to  sion  that  we  have  not  yet  discovered  all  the 
this  art,  has  the  following  remark :  "  To  copy  wonderful  propertiea  of  that  luminous  agent 
the  millions  upon  millions  of  hieroglyphics  which  pervades  the  universe,  and  which  ui^ 
which  cover  even  the  exterior  of  tto  great  veils  to  ns  its  beautiea  and  sublimities;  >nd 
monuments  of  Thebes  and  Memphis,  of  Car-  that  thousanda  of  admirable  objects  snd 
nac,  dec,  would  require  scores  of  yeara  and  agencies  may  yet  be  disclosed  to  ,^^V![|!^ 
k^g^s  of  designers.  By  the  assistance  of  through  the  medium  of  light,  as  philosopbicu 
the  Daguerreotype,  a  single  man  could  finish  investigaton  advance  in  their  researches  and 
that  immense  work.**  This  instrument  laya  diacoveries.  In  the  present  instance,  as  weu 
down  objects  which  the  visual  organs  of  man  as  in  many  others,  it  evidently  *PP?"  I!? 
would  overlook,  or  might  be  unable  to  per-  the  Creator  intenda,  in  the  course  of  his  pre*!' 
ceive,  with  the  same  minuteness  and  nicety  dence,  by  means  of  acientifie  ressarcbeo,  V^ 
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dually  to  open  to  die  view  of  the  inhabitants  goodneat,  and  to  laiae  our  eoab  to  &e  coa- 

of  our  world  the  w<mderi,  the  beauties,  and  tempUttioa  and  the  love  of  Him  who  is  the 

the  snblimittes  of  his  vast  crea!ti<m ;  to  mani-  original  source  of  all  that  is  glorious  and  b^ 

feat  his  infinite  wisdom  and  his  superabundant  nefioent  in  the  scene  of  nature. 


<    •♦! 


CHAPTER  in. 
On  <Ae  OpHcal  Mgle^  and  He  JpparetU  Magnitude  of  Objteit, 

In  order  to  understand  the  principle  on  angle.  If  we  suppose  A  (fig  41)  to  re|ire- 
which  telescopes  represent  distant  objects  as  sent  the  apparent  size  of  the  half  crown  at 
magnified,  it  may  be  expedient  to  ezpkm 


what  is  meant  by  the  angle  of  vision,  and  the 
apparent  magnitudes  under  which  difierent 
objects  appear,  and  the  same  object,  when 
placed  at  difierent  distances. 

The  optical  angle  is  the  ang^e  contained 
under  two  right  lines  drawn  from  the  extreme 
points  of  an  object  to  the  eye.  Thus  A  E  B 
w  C  E  D  (fig.  40*)  is  the  optical  or  visual 

Pig.  40* 


Fig.  41. 


angle,  or  the  angle  under  which  the  object  A 
Box  C D  appears  to  the  eye  at  E,  These 
two  objects,  being  at  difierent  distances,  are 
•een  under  the  same  angle,  although  C  Dim 
evidently  larger  than  AB.  On  the  retina  of 
the  eye,  their  images  are  exactly  of  the  same 
size,  and  so  is  the  still  larger  object  F  G, 

The  apparent  magnitude  of  objects  de- 
notes their  magnitude  as  they  appear  to  us^ 
in  contradistinction  from  their  real  or  true 
magnitude,  and  it  is  measured  by  the  visual 
angle ;  for,  whatever  objects,  are  seen  under 
the  same  or  equal  angles  appear  equal,  how- 
ever difierent  their  real  magnitudes.  If  a  half 
crown  or  half  dollar  be  placed  at  about  120 
yards  from  the  eye,  it  is  just  perceptible  as  a 
visible  point,  and  its  apparent  magnitude,  or 
the  angle  under  which  it  is  seen,  is  very  smalL 
At  the  distance  of  thirty  or  forty  yards,  its 
bulk  appears  sensibly  increased,  and  we  pei^ 
eaive  it  to  be  a  round  body ;  at  the  distance 
of  six  or  eight  yards  we  can  see  the  king  or 
queen's  head  engraved  upon  it ;  and  at  the 
distance  of  eight  or  ten  inches  fit>m  the  eye 
it  will  appear  so  large  that  it  vrill  seem  to 
cover  a  large  building  placed  within  the  dis- 
tance of  a  quarter  of  a  mile ;  in  other  words, 
the  apparent  magnitude .  of  the  half  crown, 
held  at  such  a  distance,  will  more  than  equal 
that  of  such  a  building  in  the  picture  on  the 
retina,  owing  to  the  increase  of  the  optical 


nine  yards*  distance,  then  we  say  it  is  seen 
under  the  small  angle  FED,  B  will  repre- 
sent its  apparent  magnitude  at  4^  yards  dis> 
taut  under  the  angle  H  E  G,  and  the  circle 
C,  its  apparent  magnitude  at  8  yards  distant, 
under  the  laige  angle  K  E  L 

This  may  be  oSierwise  illustrated  by  the 
following  figure :  Let  A  B  (fig.  42)  be  an 


Fig.  42. 
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olject  viewe<i  directly  by  the  eye  Q  R,  From 
each  extremity  A  and  B  draw  the  lines  A  N, 
B  JIf,  intersecting  each  other  in  the  crystalline 
humour  in  I;  then  is  A  I B  the  optical  angle 
which  is  the  measure  of  the  apparent  magni* 
tode  or  length  of  the  object  A  B»  From  an 
inspection  of  this  figure,  it  will  evidently  ap- 
pear that  the  apparent  magnitudes  of  objects 
will  vQTy  according  to  their  distances.  Thus 
A  B,  C  DtEF,  the  real  mag^itades  of  which 
are  unequal,  may  be  situated  at  such  distances 
horn  the  eye  as  to  have  their  apparent  mag- 
nitudes all  equal,  and  occupying  the  samo 
space  on  the  retina,  3f  iV,  as  here  represented. 
In  like  manner,  objects  of  equal  magnitude, 
placed  at  unequal  distances,  will  appear  une- 
quaL  The  objects  A  B  and  G  H,  which  are 
equal,  being  situated  at  difierent  distances  fitm 
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the  eye^  G  H  will  appair  under  the  Uug»  one  ode  of  the  pene,  and  eaoCber  line  dim 

angle  T  i  V,  or  as  large  aa  an  object  T  K,  from  the  other  end,  and  paaung  through  tha 

aituaied  at  the  same  place  ae  the  object  A  Bf  other  ode  of  the  pane  to  the  eye«  these  line* 

while  A  B  appeara  under  the  aroaller  angle  would  Ibrm  the  optical  angle  under  which  the 

A  I B,    Therefore  the  object  G  H\b  appor  pane  of  glaas  and  the  village  appears.    If  the 

Ttnilif  greater  than  the  object  A  B,  though  it  pane  of  glaaa  be  fourteen  inches  broad,  and 

is  only  equal  to  it    Hence  it  appears  that  we  the  length  of  the  village  2640  yards,  or  half  m. 

have  no  certain  standard  of  the  ime  magnx'  mile,  this  last  lineal  extent  is  6788   times 

tude  of  objects  by  our  visual  perception  ab-  greater  than  the  other,  and  yet  they  have  the 

itractly  consideced,  but  only  of  the  proportion$  same  appareni  magnitude  in  the  case  sup- 

of  magnitude.  posed. 

In  reference  to  apparent  magnitudes,  we       Hence  we  may  learn  the  absurdity  and 

scarcely  ever  judge  any  object  to  be  so  great  futility  of  attempting  to  describe  the  extent  of 

or  so  small  as  it  appears  to  be,  or  that  there  is  spaces  in  the  heavens,  by  saying  that  a  cei^ 
so  great  a  disparity  in  the  viuble  magnitude'  tain  phenomenon  waa  two  or  three  feet  or 

of  two  equal  bodies  at  difierent  distances  from  yards  distant  from  another,  or  that  the  tail  of 

the  eye.    Thus,  for  example,  suppose  two  a  comet  appeared  several  yards  in  length, 

men,  each  six  feet  three  inches  high,  to  stand  Such  representations  can  convey  no  de6nite 

directly  before  us,  one  at  the  distance  of  a  pole,  ideas  in  relation  to  such  magnitudes,  unless  it 

or  5^  yards,  and  the  other  at  the  distance  of  be  specified  at  what  distance  from  the  eye  the 

100  poles,  or  650  yards:  we  should  observe  a  loot  or  yard  is  supposed  to  be  placed.  If  arod, 

considerable  diilerence  in  their  apparent  size,  a  yard  in  length,  be  held  at  nine  inches  from 

but  we  should  scarcely  suppose,  at  first  sight,  the  eye,  it  will  subtend  an  angle,  or  cover  a 

that  the  one  nearest  the  eye  appeared  a  hun^  space  in  the  heavens,  equal  to  more  than  one- 

dred  times  greater  than  the  other,  or  that,  fourth  of  the  circumference  of  the  sky,  or 

while  the  nearest  one  appeared  six  feet  three  about  one  hundred  degrees.     If  it  be  eighteen 

inches  high,  the  remote  one  appeared  only  inches  from  the  eye,  it  will  cover  a  space 

about  thrte^fourtht  of  an  inch.    Yet  such  is  equal  to  fiAy  degrees ;  if  at  three  feet  twenty- 

in  reality  the  case ;  and  not  only  so,  but  the  five  degrees,  and  so  on  in  proportion  to  the 

visible  bulk  or  area  of  the  one  is  to  that  of  the  distance  from  the  eye ;  so  that  we  can  form  no 

other  as  the  square  of  these  numbers,  namely,  correct  conceptions  of  apparent  apaces  or  die- 

aa  10,000  to  I ;  the  man  nearest  us  presenting  tances  in  the  heavens,  when  we  are  merely 

to  the  eye  a  magnitude  or  surface  ten  thouaand  told  that  two  stars,  for  ezainplc,  appear  to  be 

times  greater  than  that  of  the  other.    Again,  three  yards  distant  from  each  other.  The  only 

suppose  two  chairs  standing  in  a  large  room,  definite  measure  we  can  use  in  such  a  caw  is 

the  one  twenty-one  feet  distance  fifom  us,  and  that  of  degrees.  The  sun  and  moon  are  about 

the  other  three  feet ;  the  one  nearest  us  will  half  a  degree  in  apparent  diameter,  and  the 

appear  aeven  times  larger,  both  in  length  and  distance  between  the  extreme  stars  in  Orion*9 

bceadth,  than  the  more  distant  one,  and,  conse-  beU  three  degrees,  which  measures,  beint^  made 

quently,  its  visible  area  forty-nine  times  greater,  femiliar  to  the  eye,  may  be  applied  to  other 

If  I  hold  up  my  finger  at  nine  inches  distance  spaces  of  the  heavens,  and  an  approximate 

from  my  eye,  it  aeems  to  cover  a  large  town  a  idea  conveyed  of  the  relative  distances  of  ob» 

mile  and  a  half  in  extent,  situated  at  three  jects  in  the  sky. 

miles  distance ;   consequently,  the   apparent       From  what  has  been  stated  above,  it  is  evi- 

magnitude  of  my  finger,  at  nine  inchea  die-  dent  that  the  magnitude  of  objects  may  be 

tanoe  from  the  organ  of  vision,  is  greater  than  considered  in  different  points  of  view.     The 

that  of  the  large  town  at  three  miles  distance,  true  dimensions  of  an  object,  considered  in 

and  forms  a  larger  picture  on  the  retina  of  the  itself,  give  what  is  called  its  real  or  absolute 

eye.    When  I  stand  at  the  distance  of  a  foot  magnitudti  and  the  opening  of  the  visual 

from  my  window,  and  look  through  one  of  the  angle  determines  the  apparent  magnitude* 

panes  to  a  village  less  than  a  quarter  of  a  mile  The  real  magnitude,  therefore,  is  a  constant 

distant,  I  see,  through  that  pane,  nearly  the  quantity ;  but  the  apparent  magnitude  varies 

whole  extent  of  the  village,  comprehending  continually  with  the  distance,  real  or  ima- 

two  or  three  hundred  houses ;  consequently,  ginary ;  and,  therefore,  if  we  always  judged  of 

the  apparent  magnitude  of  the  pane  is  equal  the  dimensions  of  an  object  from  its  apparent 

to  nearly  the  extent  of  the  village,  and  all  the  magnitude,  every  thing  around  us  woukl,  in 

buildings  it  contains  do  not  appear  larger  than  this  respect,  be  undergoing  very  sensible  va- 

the  pane  of  glass  in  the  window,  otherwise  the  riationa,  which  might  lead  us  into  strange  and 

Louses  and  other  objects  which  compose  the  serious  mistakes.    A  fly,  near  enough  to  the 

village  could  not  be  seen  through  that  single  eye,  might  appear  under  an  angle  as  great  aa 

pane.    For,  if  we  suppose  a  line  drawn  from  an  i  lephant  at  the  distance  of  twenty  feet,  and 

•ne  end  of  the  village,  passing  through  the  the  ane  be  mistaken  ibr  the  other.    A  giaol 
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dight  feet  high,  Men  attlM  dwtance  of  twenty-  mated  distancee  of  intermediate  ob|eela»  m 

fiMir  feet,  woukl  not  appear  taUer  than  a  child  order  to  form  a  total  distance  of  the  remote 

two  feet  in  height  at  the  diatanoe  of  rix  feet;  object,  which,  in  this  case,  appears  to  be  far- 

ibr  both  would  be  aeen  nearly  nnder  the  same  ther  c^than  if  the  intervening  space  were  un- 

sngle.    But  onr  experience  generally   pre-  occupied.    It  is  generally  estimated  that  no 

▼ents  us  from  being  deceived  by  sudi  illu-  terrestrial  object  can  be  distinctly  perceived  if 

aions.    By  the  help  of  touch,  and  by  making  the  visual  angle  it  subtends  be  less  than  one 

allowfiice  for  the  diffisrent  distances  at  which  minute  of  a  degreey  and  that  most  objects  be- 

we  see  particular  objects,  we  lesm  to  correct  come  indistinct  when  the  angle  they  subtend  at 

the  ideas  we  might  otherwise  form  from  at-  tiie  pupil  <^  the  eye  is  less  than  six  minutes, 
tending  to  the  optical  angle  alone,  especially       We  have  deemed  it  expedient  to  introduce 

jn  the  case  of  objiects  that  are  near  us.  By  the  the  above  remarks  on  the  apparent  magnitude 

sense  of  touch  we  acquire  an  impressbn  of  of  objects,  because  the  prindpal  use  <^  a  tele- 

the  distance  of  an  object ;  this  impression  com-  scope  is  to  increase  the  angle  of  vision,  or  to 

bines  itself  with  that  of  the  apparent  magni-  represent  objects  under  a  larger  angle  than 

tude,  so  that  the  impression  which  represents  that  under  which  they  appear  to  the  naked 

to  us  the  real  magnitude  is  the  product  of  eye,  so  as  to  render  the  view  of  distant  objects 

these  two  elements.    When  the  objects,  how-  more  distinct,  and  to  exhibit  to  the  organ  of 

ever,  are  at  a  great  distance,  it  is  more  dilB-  viiion  those  objects  which  would  otherwise  be 

cult  to  form  a  correct  estimate  of  tiieir  true  invisible.    A  telescope  may  be  said  to  enlarge 

magnitudes.    The  visual  angles  are  so  small  an  object  just  as  many  times  as  the  angle 

that  they  prevent  comparison ;  and  the  esti-  under  which  the  instrument  represents  it  u 

mated  bulks  of  the  objects  depend,  in  a  great  greater  than  that  under  which  it  appeara  to 

measure,  upon  the  apmxrent  magnitudes ;  and  the  unassisted  eye.    Thus  the  moon  appears 

thus  an  object  situated  at  a  great  distance  ap-  to  the  naked  eye  under  an  angle  of  about  half 

peara  to  us  much  smaller  than  it  is  in  reality,  a  degree ;  consequently,  a  telescope  magnifies 

We  also  estimate  objects  to  be  nearer  or  fur-  60  times  if  it  represents  that  orb  under  an 

ther  distant  according  as  they  are  more  or  less  angle  of  80  degrees ;  and  if  it  magnified  180 

dear,  and  our  perception  of  them  more  or  times,  it  would  exhibit  the  moon  under  an 

less  distinct  and  well  defined ;  and  likewise  angle  of  90  degrees,  which  would  make  her 

when  several  objects  intervene  between  us  appear  to  fill  half  of  the  visible  heavens,  or 

and  the  object  we  are  particularly  observing,  the  space  which  intervenes  from  the  horixon 

We  make  a  sort  of  addition  of  all  the  esti-  to  the  zenith. 


CHAPTER  IV. 

On  the  Different  kinde  of  JUfrading  Tekseopee, 

Thiuk  are  two  kinds  of  telescopes,  corre-  invented  it  in  the  year  1609.  It  consists  of 
sponding  to  two  modes  of  vision,  namely,  only  two  glasses^  a  convex  glass  next  the  ob- 
tfaoee  which  perform  their  office  by  refraetian  ject,  and  a  eoneaee  next  the  eye.  The  con- 
through  lenses,  and  those  which  magnify  duh  vex  is  called  the  obfeet-glasa,  and  the  concave, 
tant  objects  by  reflection  from  mirrors.  The  to  which  the  eye  is  applied,  is  called  the  eye- 
telescope  which  is  constructed  with  lenses  glaae.  Let  C  {fig,  48)  represent  the  convex 
produces  its  effects  solely  by  refracted  light, 

and  is  called  a  Dioptric,  or  refracting  teU'  Fig.  43. 
mop^.  The  other  kind  of  telescope  produces 
its  effi^rfei  partly  liy  reflection,  and  partly  by 
refraction,  and  is  composed  both  of  mirrora 
and  lenses ;  but  the  mirrors  form  the  prindpal 
part  of  the  telescope,  and  therefore  such  in- 
struments  are  denominated  reflecting  tek- 

9eopes,    In  this  chapter  I  shall  describe  the  object-glass,  presented  to  any  d>ject  in  the 

various  kinds  of  refracting  telescopes.  direction  DE  lao  that  the  rays  fall  parallel 

.  upon  it;  if  these  nys,  after  passing  through 

Sectioit.  I.  **♦  ^^'^  "°*  intercepted  by  the  concave  lens  K, 

'   \ they  would  pass  on,  and  cross  each  other  in 

The  Gatuean  Telueope.  ^^  focus  F,  where  an  mverted  image  of  tbe 

This  telescope  is  named  after  the  celebrated  object  would  be  formed.    But  the  concave 

Galileo^  who  first  constructed,  and  probably  lens  K^  the  virtual  focus  of  which  is  at  F^ 

3  X  S  (797) 
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baiiif  interpoted,  the  nyi  tre  not  rafibnd  to  it  might  he  nude  of  ■och  « longdi  as  to 
converge  to  that  point,  but  are  made  leas  con*  the  spots  on  the  Sun,  the  erasoent  of  Vcqim^ 
VMgent,*  and  enter  the  pupil  almost  parallel,   the  satellites  of  Jupiter,  and  the  ring  of  Satom  ; 
as  6  if,  and  are  couTeiged  by  the  humours  and,  requiring  only  two  glasses,  it  is  the  eheap- 
of  the  eye  to  their  proper  foci  on  the  letina.  est  of  all  lelesoopeSi    It  has  been  found  thai 
The  object,  through  this  telescope,  is  seen  an  object-lens  five  foot  focal  distance  will  bear 
upright,  or  in  its  natural  position,  because  the  a  concave  eyegkss  of  only  one  inch  focal  dio> 
rays  are  not  sufieied  to  cone  to  a  locus,  so  as  tance»  and  mil  consequently  magnify  the 
to  form  an  inverted  pietuie.    The  eoncave  diameteis  of  the  planets  sixly  times,  and  thor 
eyegkss  is  placed  as  for  within  the  focus  of  snrfooes  3600  times,  which  is  suffident  to 
the  object-gbss  as  is  equal  to  its  own  virtual  show  the  phenomena  now  stated-    And,  al» 
focus;  and  the  magnifying  power  is  as  the  though  only  a  small  portion  of  the  sun  and 
focal  length  of  the  object-glass  to  that  of  the  moon  can  be  seen  at  once,  yet  Jupiter  and  all 
eyeglass,  thai  u,  m  C  F  to  B  F,     Thu%  his  satellites  may  sometimes  be  seen  at  one 
suppose  the  focus  of  the  object«gbss  to  be  ten   view ;  hot  there  is  some  difficulty  in  finding 
inches,  and  the  fyean  of  the  eyeglass  to  be   objects  with  such  telescopesi  6.  Opera-giasses, 
one  inch,  the  magnifying  power  will  be  ten  which  are  always  of  this  coostructian,  have 
times,  which  is  always  firand  by  dividing  the  the   object4ett8  generally  about  six  inches 
fi)cal  length  of  the  objeet-glasB  by  that  of  the  focus  and  one  inch  diaineter,  vrith  a  ooncavo 
eyegbss.     The   intnval   between  the  two  eyegiaw  of  about  two  inches  focus.    These 
giawBs,  in  this  case,  will  be  nine  inches^  glaases  magnify  about  three  tiroes  in  diameter, 
which  Is  the  length  of  the  telescope,  and  the  have  a  pretty  laige  field,  and  produce  very 
objects  seen  through  it  will  appear  under  an  distinct  vision.    When  adjusted  to  the  eye^ 
angle  ten  times  greater  than  they  do  to  the  they  are  about  four  inches  u  length.    To  the 
naked  eye.     TlMse  propositions  might  be  object-end  of  an  opera^glasB  there  is  sometimes 
proved  mathematically ;  but  the  prooeos  is  attached  a  pkne  mirror,  placed  at  an  angle  of 
aomewhat  tedious  and  btricale,  uid  migfaC  fi>rty<4lve  degrees,  for  the  puipose  of  viewing 
not  fully  be  understood  by  general  readera.  objects  on  either  side  of  us.    By  this  means, 
I  shall  therefore  only  mention  some  of  the  in  a  theatre  or  assembly,  we  can  take  a  view 
general  properties  of  this  telescope,  which  k  of  any  person  without  his  having  the  least 
now  seldom  lued,  except  for  the  puipooe  of  suspicion  of  it,  as  the  glass  is  dimcted  in  quite 
cpem^loBBes.  •  diflerent  direction.    The  instnunent  with 

1.  The  focal  distance  of  the  object-glass  this  appendage  is  sometimes  called  a  Poiemo" 
must  be  greater  than  that  of  the  eyeglass,  ictpe* 
otherwise  it  would  not  magnify  an  object ;  if  ..^— ..i 

the  focal  distance  of  the  eyegisss  were  greater 

than  that  of  the  object-glass,  it  would  diminish  Sbgtiov  IL 

objects  instead  of  magnifying  them.    S.  The 

visible  area  of  the  object  b  greater,  the  nearer  Tke  Common  AHronomieal  Sefrading  TWe- 
the  eye  is  to  the  glass;  and  it  depends  on  the  §eape, 

diameter  of  the  pupil  of  the  eye,  and  on  the 

breadth  of  the  obgect-glass ;  cpnseqoently,  the  The  astronomical  telescope  is  the  most  am^ 
field  of  view  in  this  telescope  is  very  smalL  pb  construction  of  a  telescope,  composed  of 
3.  The  distinctness  of  vision  in  this  construe-  convex  lenses  only,  of  which  there  are  but 
tion  of  a  telescope  exceeds  that  of  almost  any  two  essentialfy  necessary,  though  a  third  la 
other.  This  arises  from  the  nys  of  li^t  pro-  sometimes  sdded  to  the  eyepiece  for  the  purw 
ceeding  firom  the  object  directly  through  the  poee  of  enUiging  the  field  of  view.  Its  con- 
lenses,  without  crotnng  or  intersecting  each  etniction  will  be  easily  undeistood  from  a 
other;  wbereaft,  in  the  combination  of  convex  description  of  the  following  figure:  Its  two 
lenses,  tliey  intersect  one  another  to  form  an  essential  parts  are  an  object-glass,  A  D,  and 
image  in  the  focus  of  the  object-glaas,  and  this  •«  eyeglass^  Y;  so  combined  in  a  tube  that 
image  u  magnified  by  the  ey^lass  with  aU  the  focus  F  of  the  objectrgiaas  is  exsctfy  co- 
its  imperfections  and  distortions.  The  thin-  incident  with  the  focus  of  the  eyeglass.  Let 
ness  of  the  centre  of  the  concave  lens  also  O  ^  (fig*  ^)  represent  a  distant  object,  from 
contributes  to  distinctness.  4.  Although  the  which  rays  nearly  parallel  proceed  to  the  ob- 
field  of  view  m  this  telescope  is  very  small,  ject-lens  il  jD.  The  nys  passbg  through  this 
yet,  where  no  other  telescope  can  be  procured,   lens  will  cross  at  F,  and  form  an  image  of  the 

object  at  IdL    Tlus  image  forms,  as  it  wers^ 

•  It  Is  one  of  the  properties  of  concave  leases    u^  object  to  the  eyeglass  E  Y,  which  is  of  a 

to  reader  convergent  nyt  lets  converfeni,  and    short  focal  distance,  and  the  eye  la  thus  en* 

when  placed  ae  "here  .uppafed.  to  render  ihem  ^^j^  |^  contemplate  the  object  as  if  it  were 
parallel ;  and  it  is  parallel  rayi  that  produce  dis-  »"■■»*  •*•  w»«wunfi««»  uiv  «vj«^  •-  »»  ••  www 
Uact  ▼felon.  brought  much  nearer  than  it  M  m  reahty ;  for 

cm) 
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Hie  iay%  frbieb,  after  eroMngv  Fig.  44* 

proeeed  in  a  divergent  state,  fall  . 

upon  the  lens  J?  IT  as  if  Ihey  P«i    "^                  ,     ,.      -T  _    T'lJIfc 

proceeded  from  a  real  object  situ-  I  .2Jam  ■■'—•••:■•.•:;.•  ,**  "'i   r*L.!i    j^Sm^ 

ated  at  F.    AU  that  is  effiBcted,  h-^^ ^  — TS"""^^                  '^dL  .  X 

therefore,  by  such  a  telescope  is 
to  form  an  image  of  a  distant  ob- 
ject by  means  of  the  object^lena,  and  then  to  ing  telescopes  invert  objects;  but  they  are 
give  the  eye  such  assistanoe  as  is  necessary  pielerred  to  any  other  telescopes,  because  thej 
far  viewing  that  image  as  near  as  possible,  so  have  lew  glasses,  and,  consequently,  mors 
thai  the  anf  le  it  shall  subtend  at  the  eye  shall  light  This  telescope,  however,  can  be  trani^ 
be  very  large  compared  with  the  angle  which  formed  into  a  common  day  telescope  for  land 
the  object  itself  would  subtend  in  the  same  objectsby  the  addition  of  two  other  eyeglasses, 
situation.  as  we  shall  ailerward  explain ;  but  in  this  case 

Here  it  may  be  expedient  to  explain,  1.  a  quantity  of  light  is  lost  by  refraction  at  each 

How  this  arrangement  of  glasses  shows  die-  lens,  for  there  is  scarcely  any  transparent  sub* 

taut  objects  distinctly ;  and  2.  The  reason  stance  that  transmits  all  the  rays  of  light  that 

why  objects    appear  magnified  when  seen  fall  upon  it. 

through  it    As  to  the  fiist  particular,  it  may  The  magnifying  power  of  this  telescope  is 

be  proved  as  follows :  The  rays  O  A  and  B  D,  found  by  dividing  the  focal  dtttance  of  the 

which  are  parallel  before  they  fidl  upon  the  objeet-giau  by  the  focal  dietanet  of  the  eye" 

olgect^glass,  are  by  this  glass  refracted  and  glass  f   the  quotient   gives  the  magnifymg 

united  at  its  focus.    In  order,  then,  to  distinct  power,  or  the  nnmber  ti  times  that  the  object 

vision,  the  eyeglass  must  re-establish  thepaml-  seen  through  the  telescope  appears  larger  or 

leltsm  of  the  rays,  which  is  efiected  by  placing  nearer  than  to  the  naked  eye.    Thus,  for  ex- 

the  eyeglass  so  that  its  focus  may  be  at  F,  and,  ample,  if  the  focal  distance  of  the  object-glass 

consequently,  the  rays  will  proceed  from  it  be  28  inches,  and  the  focal  distance  of  the 

parallel  to  each  other,  and  foil  upon  the  eye  eyeglass  1  inch,  the  magnifying  power  will  be 

in  that  direction ;  for  distinct  vision  is  pro-  28  times.    If  we  would  enlarge  the  telescope, 

duced  by  parallel  rays.    2.  The  reason  why  and  select  an  object-glass  10  feet,  or  120 

the  object  appears  magnified  will  appear,  if  we  inches  focus,  an  eyeglass  of  2  inches  focal 

consider  that  if  the  eye  viewed  the  object  from  length  might  be  applied,  and  then  the  diame- 

the  centre  of  the  otject-glass,  it  would  see  it  ter  of  objects  would  be  magnified  60  times, 

under  the  angle  0  C  B;  let  0  C  and  B  C  and  their  surfoces  3600  times.    If  we  would 

then  be  produced  to  the  focus  of  the  glass,  they  use  an  object-glass  of  100  foet,  it  would  be 

will  then  limit  the  image,  I M,  fonned  in  the  necessary  to  select  an  eyeglass  about  6  inches 

focus.    If,  then,  two  parallel  rays  ara  supposed  focus,  and  the  magnifying  power  would  be 

to  proceed  to  the  eyeglass  E  Y,  they  will  be  200  times,  equal  to  1200  inches  divided  by  6. 

converged  to  its  focus  H,  and  the  eye  will  see  Since,  then,  the  power  of  magnifying  depends 

the  image  under  the  angle  E  H  Y,    The  a[^  on  the  proportion  of  the  focal  length  of  the 

parent  magnitude  of  the  object,  therefore,  as  object  and  eyeglasses,  and  this  proportion  may 

seen  by  the  naked  eye,  u  to  the  magnitude  of  be  varied  to  any  degree,  it  may  seem  strange 

the  image  as  seen  tiirough  the  telescope,  as  to  some  that  a  short  telescope  of  this  kind  yrill 

OCAtoEfTlT,  orasthe  distance  C  F  to  not  answer  that  purpose  as  well  as  a  long  one. 

the  distance  F  G;  in  other  words,  as  the  focal  For  instance,  it  may  be  asked  why  an  object- 

kngth  of  the  obfeet-glasa  to  that  of  the  eye-  glass  of  10  feet  focus  may  not  be  made^to 

gfasB.  magnify  as  much  as  one  of  100  feet  focal 

It  is  obvious  from  the  figure,  that,  throagfa  length,  by  using  an  eyeglass  of  half  an  inch 
this  telescope,  all  objects  will  appear  tnoertof/  focus,  in  which  case  the  magnifying  power 
since  the  object  OB\s  depicted  by  the  object-  would  be  240  times  1  But  it  is  to  be  consi« 
glass  in  an  inverted  position  at  I M,  and  in  dered  that,  if  the  power  of  magnifying  be  in* 
this  position  is  viewed  by  the  eyeglass  E  Y;  creased  while  the  length  of  the  telescope  re- 
and,  therefore,  this  kind  of  telescope  is  not  well  mains  the  same,  it  is  necessary  to  diminish  the 
adapted  for  viewing  terrestrial  objects,  since  it  focal  length  of  the  eyeglass  in  the  same  pro- 
exhibits  the  tops  of  trees*  houses,  and  other  portion,  and  this  cannot  be  done,  on  account 
objects  as  undermost,  and  the  heads  of  people  of  the  great  distortion  and  colouring  which 
as  pointing  downward.  But  this  drcnm-  would  then  appear  in  the  image,  arising  both 
ttanoe  is  of  no  consequence  with  respect  to  finom  the  deep  convexity  of  the  lens  and  th# 
the  heavenly  bodiea,  since  they  are  round,  and  different  refivngibility  of  the  raya  of  light  It 
It  can  make  little  difikrenoe  to  an  observer  is  found  that  the  length  of  oommon  refracting 
which  aide  of  a  globular  body  appeara  upper-  telescopes  must  be  increased  in  proportion  to 
OMst  or  ondermoit    All  astronomical  refind*  the  square  of  the  increase  of  their  magnifying 
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power ;  «>  that,  in  order  to  mmgnify  twice  as 
much  aa  before  with  the  aame  light  and  dia* 
tioctnesB,  the  telescope  moat  be  lengthened 
fear  times;  to  magnify  3  times  aa  much,  9 
times;  and  to  magnify  4  times  aa  much,  16 
times;  that  is— suppoee  a  telescope  of  3  feet 
to  magnify  33  times — ^in  order  to  procure  a 
power  four  times  as  great,  or  132  times,  we 
must  extend  the  telescope  to  the  length  of  48 
feet,  or  16  times  the  length  of  the  other. 
Much,  likewise,  depends  upon  the  breadth  or 
aperiurc  of  the  object-glass.    If  it  be  too  small, 


there  will  not  be  saflicient  light  to  ffliKmiiMto 
the  object ;  and  if  it  be  too  large,  die  redand 
ance  of  light  will  produce  confusion  in  tlit 
image. 

The  following  table,  constructed  originaliy 
by  Huygens,  and  which  I  have  recalcuUied 
and  corrected,  ahows  the  linear  aperture,  the 
focal  distance  of  the  eyeglass,  and  the  magnify- 
ing power  of  astronomical  telescopes  of  diller- 
ent  lengths,  which  may  serve  as  a  guide  to 
those  who  wish  to  construct  telescopes  of  this 
description : 


Focal  diituir*  <>i  <b' 
(riijMi-ilm. 

Unear  aperture  of 
the  nb  ad^laaii. 

Focal  dw'aicc  of  the 
cycKlaak 

lkgMiyi«Rpe»«r. 

r«(. 

lac  1)K 

Inc.  I)c^ 

1 

0.     545 

0.     60 

90 

s 

0.    70 

0.     84 

98.5 

0.    04 

1.    04 

94.6 

1.    OS 

1.     18 

40 

1.    3( 

1.    33 

45 

1.    38 

1.    45 

50 

1.     43 

1.    56 

53 

8 

1.    53 

1.    60 

56.8 

0 

1.    ti 

1.    78 

60.6 

10 

1.    71 

1.    88 

63.8 

1» 

1    10 

S.    SO 

78 

20 

9.    43 

9.    68 

80.5 

30 

3.    00 

3.    98 

109 

40 

3.    43 

3.    76 

197 

50 

8.    64 

,  4.    90 

149 

60 

4.    90 

4.    60 

156 

70 

4.    55 

5.    00 

168 

80 

4.    63 

5.    35 

170 

00 

ft.    15 

5.    65 

100 

100 

5.    40 

5.    05 

900 

190 

5.    00 

6.    59 

990 

In  the  above  table  the  first  column  ex* 
presaes  the  focal  length  of  the  objectrglass  in 
feet,  the  second  column  the  diameter  of  the 
aperture*  of  the  object-glass,  the  third  column 
the  focal  distance  of  the  eyeglass,  and  the 
fourth  the  magnifying  power,  which  is  found 
by  reducing  the  feet  in  the  first  column  to 
inches,  and  dividing  by  the  numbers  in  the 
thitd  column.  From  this  table  it  appears  that, 
in  order  to  obtain  a  magnifying  power  of  168 
times  by  this  kind  of  telescope,  it  is  requisite 
to  have  an  object-p:1aas  of  70  feet  focal  dis- 
tance, and  an  eyeglass  five  inches  focus,  and 
thai  the  aperture  of  the  object-glass  ought  not 
to  be  more  than  about  4^  inches  diameter.  To 
obtain  a  power  of  220  times  requires  a  length 
of  120  feet. 

The  following  is  a  summary  view  of  the 
properties  of  this  telescope:  1.  The  object  is 
always  inverted.  2.  The  magnifying  power 
is  always  in  the  proportion  of  the  focal  dis- 
tance of  the  object-glass  to  the  eyeglass.  3. 
As  the  rays  emenpng  from  the  eyeglass  sho\)ld 
be  rendered  parallel  for  every  eye,  there  is  a 
small  sliding  tube  next  the  eye,  which  should 

•  Thfi  word  ajterturr^  ns  applied  to  ohject- 
KUasea,  Blpnifies  the  openin«  lo  let  in  the  lijfhl,  or 
that  part  of  the  nbJect-rlAsii  which  is  left  unr.n- 
vered.  An  ohjcct-glasa  may  he  3  inrhen  in  diftme- 
t«r,bat  if  one  Inch  of  thif«  diameter  be  covered,  ill 
apertore  i«  said  to  be  only  9  incliei. 
|800> 


be  pushed  out  or  in  till  the  object  appears  dis- 
tinct When  objects  are  pretty  near,  this  tube 
requires  to  be  pulled  out  a  little.  These  cir- 
cumstances require  to  be  attended  to  in  al! 
telescopes.  4.  The  apparent  magnitude  of  an 
object  is  the  same  wherever  the  eye  he  placed, 
but  the  visible  area,  or  field  of  view,  is  the 
greatest  when  the  eye  is  nearly  at  the  focal 
distance  of  the  eyeglass.  5.  The  visual  angle 
depends  on  the  bn^th  of  the  eyeglass,  for  it 
is  equal  to  the  angle  which  the  eyeglass  sub- 
tends at  the  object-glass ;  but  the  breadth  of 
the  eyeglass  cannot  be  increased  beyond  a 
certain  limit  without  producing  colouring  and 
distortion. 

If  the  general  principles  on  which  this  tel^ 
scope  is  constructed  be  thoroughly  understood, 
it  will  be  quite  easy  for  the  reader  to  under- 
stand the  construction  of  all  the  other  kindi 
of  telescopes,  whether  refracting  or  reflecting. 
A  small  astronomical  telescope  can  be  ton« 
structed  in  a  few  moments,  provided  one  ha^ 
at  hand  the  following  lenses:  1.  A  common 
reading-glass,  eight  or  ten  inches  focal  distance; 
2.  A  common  magnifying  lens,  such  as  watch- 
makers or  botanists  use,  of  about  1}  or  3 
inchea  focus.  Hold  the  reading-glass-"«up* 
pose  of  ten  inches  focus— in  the  left  hand  op* 
posite  any  object,  and  the  magnifying  lena  of 
two  inches  focus  in  the  right  haiiiid  near  the 
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•jrt,  at  twehe  inche*  diiUDce  fiom  tha  other 
bt  ■  direct  Kna,  anil  a  (eleacops  ia  fermed 
which  iingiiift**  five  (idm*.  I  hare  fieqaendj 
ttled  this  plan,  when  travelling,  when  no  othai 
lelcaeope  wai  at  haad. 


SccTtox  DL 

'  nt  Atriaimacape, 

TIm  aerial  ia  a  itine&tg  telsKnie  of  the 
kind  m  haia  now  deacribad,  inlandigd  to  ba 
BMd  without  a  taba  in  a  daik  mghl ;  lor  the 
nae  of  a  tabs  ii  not  onij  to  direct  the  glaiaei, 
bat  to  make  the  place  dart  where  the  imigea 
•re  formed.  It  ai^Kaia,  from  the  preceding 
table,  that  we  cannot  obtain  a  high  magnify- 
ing power  with  the  common  aationomical 
teleaeopa  without  ^making  it  of  aa  ailrema 
letigth,  in  which  etae  the  glawei  are  not 
manageable  in  tnbea — which  uv  either  too 
alight  and  apt  to  bend,  or  loo  heav;  and  no- 
wield;  if  nnde  of  wood,  iron,  or  other  Uroag 
matenala.  The  aatronnnen  of  the  asTen- 
leentfa  century,  feeling  lOiDe  inconventeDce* 
in  making  celeMial  obaerrationa  with  long 
tnbea,  caotrired  a  method  of  oiing  the  glaaaea 
withoQt  tuba.    Haitaocker,  an  eminent  opti- 


Fig.ia. 


dan,  contrived  to  fix  them  at  the  tOpoTattaa, 
a  high  wall,  or  the  roof  of  a  honae;  but  the 
celebrated  Hujgcna,  who  waa  not  onlj  an 
ajtmnomer,  but  alto  an  eicellent  mechanic, 
made  coniiderable  improrementa  in  the  me- 
thod of  unng  an'  object^laia  without  a  tube- 
He  placed  it  at  the  top  of  a  very  liHig  pole, 
having  previoualj  incioaed  it  in  a  abort  tube, 
which  waa  niaile  to  turn  in  all  directiona  bf 
meana  ofa  ball  and  aocket.  The  aita  of  thia 
lube  he  could  command  with  a  fine  nlkeo 
atring.  >o  u  to  bring  it  into  a  line  with  the 
axia  of  another  abort  tnbe  which  be  held  in 
hia  hand,  and  which  contained  &»  e<reglaaa. 
The  following  ia  a  more  particular  deacrip- 
tion  of  one  of  tlieee  teleacopea  :  On  the  t^ 
of  a  long  pole  or  mast,  a  b  (fig.  45,)  ia  fixed 
■  board  movable  up  and  down  in  the  channel 
t  d  I  eim  a  perpendicular  arm  filed  to  it,  and 
J"  f  it  a  trantverae  board  that  nqiporta  the 
objed-glaia  incloaed  in  the  tube  i,  which  ia 
niaed  or  lowered  b;  nieana  of  the  lilk  con) 
ight*. 


the  boD  and  socket,  by  ineana  rf 
which  the  object-glaa*  ia  movable  everj 
waj ;  and,  to  keep  it  ateady.  there  ia  ■  weight, 
n,  auapended  by  a  win ;  /  b  a  idiort  wire  to 
which  the  thread  r  /  ia  tied ;  o  ii  the  Inbe 
irtiich  bolda  the  eyeglaa ;  g  the 
alick  fixed  to  bia  lube,i  a  In^n 
bullet,  and  t  a  apool  to  wind  tha 
thread  on ;  u  ia  pna  tbr  the  thread 
to  poaa  Ihrough ;  x  the  reit  for  the 
obaerver  lo  lean  npon,  and  y  tha 
lantem.  Fig.  46  ia  an  apparatut 
contrived  by  M.  de  la  ^ra  Ibr. 
managing  the  abfecl-^aBa.  bal 
which  it  would  be  too  tediona 
particularly  to  deacrtbe.  To  keep 
e<r  the  dew  (hwi  the  (dtjed-gfaaa, 
it  wai  aoraetimea  included  in  a 
pasteboard  tube,  made  of  apoDgy 
paper,  to  abanb  the  hnmidily  of 
the  air.  And,  to  find  an  otgoct 
more  readily,  a  tsoad  aimului  of 
while  paateboard  waa  put  over 
the  tube  that  canied  the  ejegleia, 
npon  which  the  image  of  the  ob- 
ject being  painted,  an  aariitant 
who  perceived  it  might  direct  the 
tnbe  of  the  eyeglaaa  bto  it*  place. 
Bach  waa  the  conatrucliiHi  of 
the  telncopea  with  which  Heve- 
llua,  Huygena,  Caaaiiki,  and  other 
eminent  aatronomera  of  the  aeverk- 
leenth, century  made  their  prin- 
dpaJ  diacoveriea.  With  andt 
teleacopea  Hay  gene  diacovered  the 


fraith  aatellile  o 


Satnm,  and  de- 
planet  « 
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■nmmnded  with  a  ring;  and  Fif  47. 

with  the  Minie  kind  of  inatrument  q.    .    jp  v                         T«                                a 

CaMini  detected  the  first, Mcond,  .^saSis-A-^  ^ — mi?''         _jiL..~.— «>•>■■»— ^'•'--'•^ 
thiid,  and    fifth    aateUitea    of  ^lLXi30^^^t^!^^^-^^^^ 

Saturn,  and  made  his  other  dia-  q^'^^T^  "^     *  "i  '""^ -^■g" 

ooveries.    When  the  night  was              ^  '^ 

▼exy  dark,  they  were  obliged  to  make  the  ohjeot-  principle  as  the  astrooomical  tefescope  afavtdf 
glass  viable  hy  means  of  a  htntemsoGonstmci-  described,  with  the  addition  of  two  or  three 
ed  as  to  throw  the  rays  of  light  up  to  it  in  a  glasses.  In  fig.  47,  O  B  represents  a  distant 
parallel  direction.  In  making  such  obsenra^  object,  L  iV  the  ot:ject-glass,  whidi  forms  fhe 
tions  they  must  have  taken  incredible  pains,  image  7  jif  in  its  focus,  wfaidi  is,  of  coarBe,in 
endured  much  cold  and  &tigne,  and  subjected  an  inverted  position,  and,  if  the  eye  were  v^ 
themselves  to  very  great  labour  and  expense —  plied  to  the  lens  £  £,  the  otject  would  ap- 
which  almost  makes  us  wonder  at  the  disco-  pear  exactly  as  through  the  astronomical  tele- 
veries  they  were  instrumental  in  bringing  to  scope,  every  0|hject  being  apparently  turned 
light — and  should  make  modem  philosophers  npode  down.  To  remedy  this  inconvenience, 
sensible  of  the  obligations  they  are  under  to  there  are  added  two  other  glasses,  F  F  and 
such  men  as  Newton  and  Dollond,  through  (r  G,  by  which  a  second  image  is  formed 
whose  inventions  such  unvrieldy  instruments  from  the  firat,  in  the  same  position  as  the.  ch- 
are no  longer  necessary.  Telescopes  of  the  ject  In  older  to  eflect  this,  the  first  of  these 
description  now  stated  were  made  of  all  sixes,  two  glasses,  namely,  F  F,}a  placed  at  twice 
iirom  30  to  above  180  feet  in  length.  Divini  its  focal  distance  hxiai  the  former  glass,  E  E, 
at  Rome,  and  Campani  at  Bologna,  were  and  the  other  lens,  G  G,  next  the  eye,  is 
fiuned  as  makers  of  the  object-glasses  of  the  placed  at  the  same  distance  from  F  F\  fat 
long  focal  distance  to  which  we  have  alluded,  all  the  three  gUsses  are  supposed  to  be  of  the 
who  sold  them  for  a  great  price,  and  took  same  focal  distance.  Now  the  lens  /*  #*,  be- 
eveiy  method  to  keep  the  art  of  making  them  ing  placed  at  twice  the  focal  distance  for 
a  secret  It  was  with  telescopes  made  by  pwallel  rays  Iran  E  B,  receives  the  pencik 
Campani  that  Cassini  made  his  discoveries,  of  jlarallel  nys  after  they  have  croased  each 
They  were  made  by  the  express  order  of  Louis  other  at  X,  and  forms  an  image  at  t  «»  similar 
XIV.,  and  were  of  86,  100,  and  136  Paris  to  that  at  /  Jif,  and  equal  to  it,  but  oontrsrv 
foet  ill  focal  length.  M.  Auzout  made  one  in  position,  and  consequently  erect;  which 
object^lass  of  600  feet  focus ;  but  he  was  last  image  is  viewed  by  the  lens  G  6,  in  the 
never  able  to  manage  it  so  as  to  make  any  same  manner  as  the  first  image,  /  ilf,  would 
practical  observations  with  it  Hartsocker  is  be  viewed  by  the  lens  E  E,  In  this  case  the 
said  to  have  made  some  of  a  still  greater  focal  image  7  Jif  is  considered  as  an  object  to  the 
length.  The  famous  aerial  telescope  of  Hu^-  lens  F  F,  of  which  it  forms  a  picture  in  iti 
gens  was  123  feet  in  focal  length,  vrith  six  focus,  in  a  reverse  position  from  that  of  the 
inches  of  aperture.  At  his  death  he  be-  first  image,  and,  of  oourre,  in  the  same  posi- 
queathed  it  to  the  Royal  Society  of  London,  tion  as  the  objedL* 

in  whose  possession  it  still  remains.    It  re-  The  magnifying  power  of  this  telescope  is 

quired  a  pole  of  more  than  a  hundred  feet  determined  precisely  in  the  same  way  as  that 

high  on  which  to  place  the  object-glasB  for  of  the  astronomical  telescope.    Suppose  the 

general  observations.     It  was  vrith  this  gkss  object^ass  to  be  thirty  inches  focal  distance, 

that  Dr.  Derham  made  the  observations  to  and  each  of  the  eye-glasses  I J  inch  focal  dia- 

which  he  alludes  in  his  preface  to  his  «  Astro-  tanoe,  the  magnifying  power  is  in  the  propor- 

Theology."     When  this  glass  was  in  the  tion  of  30  to  1  J,  or  20  times,  and  the  instra- 

possession  of  Mr.  Cavendish,  it  was  compa^d  ment  is,  of  course,  considerably  longer  than 

with  one  of  Mr.  Dollond*s  forty-six  inch  treble  an  astronomical  telescope  of  the  same  power, 

object^lass  achrematice,  and  the  gentlemen  The  distance,  in  this  case,  between  the  ob- 

who  were  present  at  the  trial,  said  that  "  the  ject-glass  and  the  first  eyeglass,  E  E/wSH 

Dwarf  was  fiuriy  a  match  for  the  Giant"    It  inches;  the  distance  between  E  E  and  the 

magnified  218  times,andthe  trouble  of  manag-  second  glass,  F  7^,  is  3  inches,  and  the  diih 

ing  it  vras  said  to  be  extremely  tiresome  and  tanoe  between  F  F  and  Ae  glass  G  G,  next 

laborious.  the  eye.  9  inches;  in  all,  37}  inches,  the 

whole  length  of  the  telescope.    Although  it 


ia.fM..,A»  TV  ^  vamal  to  make  use  of  three  eyeglasses  in 

Dicnov  IV.  ^^  tetescope,  yet  two  wUl  cause  the  olject 

T%e  tomnutn  Refiaeting  T£le$eope,for  7fa^-  Jj  »?!»»'  •"«*»  *"<*  ^  «i»e  same  magnitrde, 
TUtrial  OhjeeU*  '^t  suppose  the  middle  lens,  F  F,  taken 

•way,  if  the  firrt  lens,  J?  £,  be  placed  at ![, 
This  telescope  is  constmeied  on  the  same  which  is  double  its  focal  distanoe  firoM  tbB 
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knage,  I  M,h  will,  at  th>  nme  dirtance,  X  fbnnsd ;  they  than  proceed  dli«rg)ng  lo  (ha 

a>,[»i  the  other  ndcifcrm  a  •econdai^rimaga,  ayeglas*,  where  the;  are  rendered  parallnl, 

{  m,  equal  to  the  prinuuy  image  /  Jf,  uul  aiid  eoler  the  eje  in  that  direction.     Fjg-.  f^ 

alao  in  ■  contraij  poatioo.     Butiuchacom-  repKMDta  the  rajri  u  they  CD>i*er^  end 

Nation  of  eyegtaswa  produce*  a  gisal  da-  divaTge  in  paning  through  the  fbut  gliuaee  irf 

gi«e  of  colouring  in  the  image,  and  thereGm  the  ciRDinan  daj-telcKope  deicrib^  abin«b 

ia  aeldoai  Dan].    Eten  the  cambLnation  now  After  puaing  Ihraiigh  the  obfect-glaM,  they 

deecribed,  cuniiiting  of  three  leniea  of  eqaal  converge  lowarda  B,  where  the  Bnt  imagti  b 

ibcoi  dialances,  ia  now  almoit  obw>lele,  and  fonned.     The;  then  diverge  towatda  the  fiiM 

baj  given  place  to  a  much  belter  arrangement  eyeglus,  wher«  they  its  rendered  paratle), 

consisting  of  ftmr  glawei  of  difierent  focal  and,  paaaing  throu^  the  aecond  eyeglasi, 

distance*,  which  ahall  be  atterward  described,  the;  again  converge  and  fbrm  a  aecond  iiMga 

The  foJtowing  figures,  48, 49. 50,  raprennt  at  0,  from  which  pMUt  they  again  divergs, 

the  manner  in  which  the  ra;i  of  light  m  and,  p"""!  through  the  fltat  eyeglaa^  entar 

tefracted  through  the  glamea  of  the  teleacopea  the  eye  in  a  paralld  direction.    If  the  fftmm 

we  have  now  deaciibed.     Fig.  48  repmMnta  of  Iheae  tele*»pea  were  fixed  on  long  piece* 

the  rB;a  of  light  aa  the;  paaa  froin  the  obiect  of  wood,  at  Hunt  proper  diatancea  frnn  mA 

to  the  eye  in  the  Galilean  teleacope.    After  other,  and  placed  in  a  darkened  room,  when 

paaaing  id  a  parallel  diiectioa  to  the  object-  the  sun  ia  ^ming,  the  beam  of  the  aan'sHgtit 

gtaaa,  the;  are  refracted  by  that  glaaa,  and  would  pasa  through  them  in  the  aaine  -"""*' 

nndergo  a  alight  eanvergence  in  painng  to-  as  here  repreaented. 
wards  the  concave  ey^lLs,  where  the;  enlai 

tte  eye  in  a  parallel  direction,  but  no  image  

k  Ibrmed  previoua  to  ttieir  entering  the  eye 

till  they  anivB  at  (ha  retina.    Fig.  49  (epi»>  SaoTion  T. 

Pig.  48.        ng.4S.      FIfrM.  liUtatpeformtdbgaSingkLtiu. 

Thta  ia  ■  apainas  of  teleacope  altogether 
tnmotked  by  optical  writers,  so  (ar  aa  I  know  ^ 
nw  haa  the  property  of  a  ringle  lens  in  ms^ 
nifyhig  distant  otgecta  been  general!;  adveited 
to  or  reeognttwL  It  nuy  not,  thereftre,  be 
ilMxpedient  to  state  a  tew  experiments  whidl 
I  have  made  in  lelalioD  (o  this  point.  When 
wa  hold  a  spedacle-glaia  itf  a  pretty  hog 
focal  distance — say  from  20  to  M  inches— 
does  to  the  eye,  and  direct  it  to  distant  ot^ 
jacts,  they  do  not  appear  senaibl;  magnified. 
Butifwehold  the  glass  about  13  or  16  inchea 
from  onr  eye.  we  ahall  perceive  a  aenaible  de- 
gree of  magni^ing  power,  aa  if  dislani  objects 
were  seen  at  less  than  half  the  distance  at 
which  the;  are  [Jaeed.  This  propert;  of  a 
spectade-gUa  I  happened  lo  notice  when  • 
boy,  and  on  diKrent  occaaiDnB  nnce  that 
period  tiare  made  several  experimanta  on  tbo 
subject,  Bome  of  which  I  shall  here  relate. 

With  the  objecl-glaaa  of  a  common  refract- 
ing telescope,  4^  feet  Iocb]  distance,  and  S^ 
inches  diameter,  I  looked  at  distant  objects — 
my  e;e  being  at  about  3}  feet  from  the  lena^ 
or  about  10  or  12  inches  within  its  fbcna — and 
it  produced  nearl;  the  aame  e&ct  as  a  tel» 
scope  which  magnifies  the  diametera  of  objedi 
6  or  6  (imea.     With  another  lens,  II  fest 
fi>cal  distance  and  4  inches  diamrter,  ((andina 
sMlt*  the  rays  M  they  pass  through  the  gtanes   from  it  at  the  distaitce  of  about  Imi  ib^  I 
•I  the  astroDOnueal  telesoopa.    The  rays,  afler   obtained  a  m^ni^ing  power  of  about  13  or 
Ntsring  'the   objeet-^SM,  proceed  in  a  con-   14  times,  which  enabled  dm  to  read  the  letto* 
ler^ng  direction  till  they  arrive  at  i(a  fiieoa   on  the  aigiiposta  of  a  village  half  a  mile  dl» 
•boot  A,  where  an  imag*  of  Ow  otyact  ia   tanl.    Having  soma  time  ago  procured  a  vary 
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laige  lem^  86  feet  local  distance  and  11| 
inches  diameter,  I  have  tried  with  it  Tarioua 
ez|;erimento  of  this  kind  upon  different  ob- 
jects. Standing  at  the  distance  of  about  36 
feet  from  it,  I  can  see  distant  objects  through 
it  magnified  about  26  times  in  diameter,  and 
consequently  676  times  in  surface,  and  re- 
markably clear  and  distinct,  so  that  I  can 
distinguish  the  hour  and  minute  hands  of  a 
public  clock  in  a  'village  two  miles  distant 
This  single  lens,  therefore,  answers  the  pur- 
fiose  of  an  ordinary  telescope  with  a  power  of 
S6  times.  In  making  such  experiments,  our 
eye  must  always  be  within  the  ibcus  of  the 
Iras,  at  least  8  or  10  inches.  The  object 
will,  indeed,  be  seen  at  any  diatance  from  the 
glass  within  this  limit,  but  the  magnifying 
power  is  diminished  in  proportion  as  we  ap- 
proadi  nearer  to  the  glass.  Diflerent  eyes, 
too,  will  require  to  place  themselves  at  difler- 
ent  distances,  so  as  to  obtain  the  greatest  de- 
gree of  magnifying  power  with  distinctness, 
according  as  individuals  are  long  or  short- 
sighted. 

This  kind  of  telescope  stands  in  no  need  of 
a  tube,  but  only  of  a  small  pedestal  on  which 
it  may  be  placed  on  a  table,  nearly  at  the 
height  of  the  eye,  and  that  it  be  capable  of  a 
motion  in  a  perpendicular  or  parallel  direction, 
to  bring  it  in  a  line  with  the  eye  and  the  ob- 
ject The  principle  on  which  thb  magnifying 
power  ill  this  case  is  produced,  is  materially 
the  same  as  that  on  which  the  Galilean  tele- 
scope depends.  The  eye  of  the  observer 
serves  instead  of  the  concave  lens  in  that  in- 
strument ;  and  as  the  concave  lens  ib  placed 
as  much  within  the  fopus  of  the  object-glass  as 
is  equal  to  its  own  focal  distance,  so  the  eye, 
in  these  experiments,  must  be  placed  at  least 
its  focal  distance  within  the  focus  of  the  lens 
with  which  we  are  experimenting;  and  the 
magnifying  power  wiU  be  nearly  in  the  pro- 
portion of  the  focal  distance  of  the  lens  to  the 
focal  distance  of  the  eye.  If,  for  example,  the 
focal  distance  of  the  eye,  or  the  distance  at 
which  we  see  to  read  distinctly,  be  10  inches, 
and  the  focal  distance  of  the  lens  1 1  feet,  the 

Fig.  61. 


magnifyhig  power  will  be  as  II  feet,  or  132 
inches  to  10,  that  is,  about  13  tiroes.    Let  A 
(fig.^I }  represent  the  lens  placed  on  a  pedes- 
(801) 


tal;  the  rays  of  light  passing  through  tUfi 
lens  from  distant  objects  will  converge  towards 
a  focus  at  F.  If  a  person  then  place  his  eye 
at  E,  a  certain  distance  within  the  focal  pcintp 
he  will  see  distant  objects  magnified  neariy  in 
the  propcttion  of  the  focal  distance  of  the  lens 
to  that  of  the  eye ;  and  when  the  lens  is  veiy 
broad — ^such  as  the  26  feet  lens  mentioned 
above — two  or  three  persons  inay  look  through 
it  at  once,  though  they  will  not  all  see  the 
same  object  I  have  alloded  above  to  a  lens 
made  by  M.  Azout  of  600  feet  ibcal  distance. 
Were  it  possible  to  use  such  a  lens  for  distant 
objects,  it  might  represent  them  as  magnified 
5  or  600  times,  without  the  application  of  any 
eyeglass.  In  this  way  the  aenal  telescope  oif 
Huygens  would  magnify  objects  above  100 
times,  which  is  about  half  the  magnifying 
power  it  produced  with  its  eyepiece.  Sup- 
pose Azout's  lens  had  been  fitted  up  as  a  tele- 
scope, it  would  not  have  magnified  above  480 
times,  as  it  would  have  required  an  eyeglass 
of  14  or  16  inches  Ifocal  distance,  whereas, 
without  an  eyeglass,  it  would  have  magnifiied 
objects  considerably  above  600  times.  It  is 
not  unlikely  that  the  species  of  telescope  to 
which  I  havtf  now  adverted  constituted  one  of 
those  instruments' for  magnifying  distant  ol>- 
jects  which  were  said  to  have  been  in  the 
possession  of  certain  persons  long  before  their 
invention  in  Holland,  and  by  Galileo  in  Italy, 
to  which  I  have  referred  in  p.  69.  Were 
this  kiiid  of  telescope  to  be  applied  to  the  oelee- 
tial  bodies,  it  would  require  to  be  elevated  upon 
a  pole  in  the  manner  represented  in  fig.  45, 
p.  83. 


SscTioir  VI. 

T%e  AchromaHe  Tekfoape, 

This  telescope  constitutes  the  most  import 
ant  and  useful  improvement  ever  made  apoo 
telescopic  instruments,  and  it  is  probable  it 
will,  ere  long,  supersede  the  use  of  al\  other 
teksoopes.  Its  importance  and  utility  wiU 
at  once  appear  when  we  consider  that  a  good 
achromatic  telescope  of  only  4  or  6  feet  in 
length  will  bear  a  magnifying  power  as  great 
as  that  of  a  common  astronomical  telescope 
100  feet  long,  and  even  with  a  greater  degree 
of  distinctness,  so  that  they  are  now  come  into 
general  use  both  for  terrestrial  and  celestial  ob- 
servationB.  There  are,  indeed,  oertam  obstnio 
tions  which  prevent  their  being  made  of  a  very 
large  size ;  but  from  the  improvement  in  the 
manufiu;tare  of  achromatic  glass  which  is 
now  going  forward,  it  is  to  be  hoped  that  the 
difficulties  which  have  hitherto  impeded  the 
progress  of  opticbnswill  soon  be  removed.  In 
order  to  understand  the  nature  of  this  te  e- 
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w.  oe,  it  wfll  be  necMiary  to  advert  a  little  to  another  paper  paioted  blue.  From  rach  &cta 
tlw  imperfediona  connected  with  the  common  and  experiments,  it  appears  that  the  imago  of 
refracting  telescopes.  a  white  object  consists  of  an  indefinite  num- 

The  first  imperfection  to  which  I  allade  is  ber  of  coloured  images,  the  violet  being  nearest, 
this,  that  sphencal  surfaces  do  not  refirad  the  and  the  red  furthest  from  the  lens,  and  the 
rays  of  light  aecurattty  to  a  point ;  and  hence  images  of  inteimediate  colours  at  intermediate 
the  image  formed  by  a  single  convex  lens  is  distances.  The  aggregate,  or  image  itself, 
not  perfectly  accurate  and  distinct.  The  rays  must  therefore  be  in  some  degree  confused ; 
which  pass  near  the  extremities  of  such  a  lens  and  this  confusion  being  much  increased  by 
meet  in  foci  nearer  to  the  lens  than  those  the  magnifying  power,  it  is  found  necessary  to 
which  pass  nearly  through  the  centre,  which  use  an  eyeglass  of  a  certain  limited  convexity 
may  be  illustrated  by  the  following  figure :  to  a  given  object-glass.  Thus,  an  object-glass 
Let  P  P  (fig.  52)  be  a  convex  lens,  and  E  e   of  34  inches  focal  length  will  bear  an  eyeglass 

of  only  one  inch  focus,  and  *will  magnify  the 
diameters  of  objects  34  times ;  one  of  '50  feet 
focal  distance  will  require  an  eyeglass  of  4} 
inches  focus,  and  will  magnify  only  142  times; 
whereas,  could  we  apply  to  it  an  eyeglass  of 
only  one  inch  focus,  as  in  the  former  case,  it' 
would  magnify  no  less  than  600  times.  And 
were  we  to  construct  an  object-glass  of  100  feet 
focal  length,  we  should  require  to  apply  an 
eyeglass  not  less  than  six  inches  focus,  which 
•n  object,  the  point  E  of  which  corresponds  would  produce  a  power  of  about  200  times ; 
with  the  axis,  and  sends  forth  the  rays  E  M,  so  that  there  is  no  possibility  of  producing  t 
E  NfB  Af  dec,  all  of  which  reach  the  svr^  great  power  by  single  lenses  without  extend- 
&oe  of  the  glass,  but  in  different  parts.  It  is  ing  the  telescope  to  an  immoderate  length. 
manifest  that  the  ray  E  A,  which  passes  'Sir  Isaac  Newton,  after  having  made  his 
through  the  middle  of  the  glass,  suflfera  no  re-  discoveries  respecting  the  colours  of  light,  con- 
fraction.  The  rays  E  M^E  M^  likewise,  whidi  sidered  the  circumstance  we  have  now  stated 
pass  through  near  to  £  il,  will  be  converged  as  an  insuperable  barrier  to  the  improvement 
to  a  focus  at  F,  which  we  generally  consider  of  refracting  telescopes,  and  therefore  turned 
as  the  focus  of  the  lens.  But  the  rays  E  N,  his  attention  to  the  improvement  of  telescopes 
E  Nf  which  are  nearer  to  the  edge  of  the  by  reJUdion.  In  iie  telescopes  which  he  con- 
glass,  will  be  difierently  refracted,  and  will  structed  and  part^  invented,  the  images  of 
meet  about  G^,  nearer  to  the  lens,  where  they  objects  are  formed  by  reflection  from  speculums 
will  form  another  image  G  g.  Hence  it  Lsevi-  or  mirrors ;  and  being  free  from  the  irregular 
dent  that  the  first  image,  F/,  is  formed  only  by  convergency  of  the  various  coloured  rays  of 
the  union  of  those  rays  which  pass  very  near  light,  will  admit  of  a  much  larger  apeiture  and 
the  centre  of  the  lens ;  but  as  the  rays  of  light  the  application  of  a  much  greater  degree  of 
prooeedin:^  from  every  point  of  an  object  are  nugni^ing  power.  The  reflector  which  New- 
very  numerous,  there  is  a  succession  of  images  ton  constructed  was  only  six  inches  long,  but 
formed,  according  to  the  parts  of  the  lens  it  was  capable  of  bearing  a  power  equud  to 
where  they  penetrate,  which  necessarily  pro-  that  of  a  six  feet  refractor.  It  was  a  long 
duces  indistinctness  and  confusion.  This  is  time,  however,  after  the  invention  of  these 
the  imperfection  which  is  distinguished  by  the  telescopes,  before  they  were  made  of  a  size 
r.anie  of  spherical  aberration^  or  the  error  fitted  for  making  celestial  observations.  After 
arising  from  the  spherical  form  of  lenses.  reflecting  telescopes  had  been  some  time  in 

The  second  and  most  important  imperfec-  use,  DoUond  made  his  &mous  discovery  of 
Iton  of  shis^  lenses,  when  used  for  the  object-  the  principle  which  led  him  to  the  oonstmo- 
glasseff  of  telescopes,  is,  that  the  rays  of  com-  tion  of  the  achromatic  telescope.  This  inven- 
ponnd<>J  light  being  dilTerently  refrangible,  tion  consists  of  a  compound  object-gtaas 
eome  Vj  their  respective  foci  at  different  dis-  formed  of  two  different  kinds  of  glass,  by 
tauce»  fro;n  the  glass ;  the  more  refrangible  which  both  the  spherical  aberration  and  the 
rays,  as  the  violetf  converging  sooner  than  errors  arising  from  the  different  refirangibility 
those  which  are  less  refrangible,  as  the  red.  I  of  the  rays  of  light  are  in  a  great  roeacure  ooi- 
have  had  occasion  to  illustrate  this  circum-  rected.  For  the  explanation  of  the  nature  of 
stance,  when  treating  on  the  colours  produced  this  compound  object-glass  and  the  eflecta  it 
by  the  prism,  see  p.  51,  and  figures  32  and  produces,  it  may  he  expedient  to  ofler  the  fol* 
33,)  and  it  is  confirmed  by  the  experiment  of  lowing  remarks  respecting  the  dispersion  of 
a  paper  painted  red,  throwing  its  image,  by  light  and  its  refraction  by  diflerent  substances, 
means  of  a  lens,  at  t  greater  distance  than       The  dispersion  of  light  is  estimated  by  tilt 
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mkbb  iDgls  fiNmed  by  the  nd  and  idolet  For  the  edges  of  a  oonTex  and  coneaw 

nj9  which  bound  the  lolar  spectmm,  or,  when  placed  in  contact  with  eadi  other,  m^ 

nther,  it  ii  the  exoeie  d  the  refraction  of  the  be  conadered  as  two  priema  which  refiart 

moat  reftangible  ray  above  that  of  the  Jeast  contraiy  ways;  and  if  the  excess  of  vefractioa 

nfrangibfe  rsy.    The  dispersion  is  not  pro-  in  the  one  be  snch  as  precisely  to  dertroy  tfaa 

portiooal  to  the  Teliaction,  diat  is,  the  sob-  divergency  of  oblonr  in  the  other,  a  coloariess 

•tanoea  which  have  an  equal  mean  refraction  image  will  be  fcnned.    Thus,  if  two  lenses 

do  not  duperse  light  in  the  same  ratio.    For  are  made  of  the  same  focal  length,  the  one  of 

•zam^e,  if  we  make  a  prism  vdth  plates  of  ffint  glass  snd  the  other  of  orown,  Ihe  kng^ 

glass,  and  fill  it  with  oil  of  cassia,  and  sdjnst  or  diameter  of  the  coloured  image  in  the  fint 

its  lefractmg  angle,  A  C  B  {Bg.  81,  p.  61,)  wOl  be  to  that  produced  l^  the  crown  glaas 

so  that  the  middle  of  the  spectrum  which  it  as  three  to  two  nearly.    Nowtf  we  make  the 

Ibrms  fUls  exactly  at  the  same^place  where  focal  lengths  of  the  lenses  in  this  proportion, 

the  green  rays  of  a  spectrum  formed  by  a  glass  that  is,  as  three  to  two,  the  coloured  spectrum 

prism  wouki  frdl,  then  we  shall  find  that  the  produced  by  each  will  be  equal    But  if  tha 

apectrum  formed  by  the  otVo/easna  prism  will  flint  lens  be  concave,  and  the  crown  convex, 

be  two  or  three  times  hnger  than  that  of  the  when  pboed  m  contact  they  will  mntualtf 

ghat  prism.    The  oil  of  casaia,  therefore,  is  eorrect  each  other,  and  a  pcndl  of  white  lii^t 

said  to  duperte  the  rays  of  light  more  than  refracted  by  the  compound  lens  vnii  remain 

the  glass,  that  is,  to  separate  the  extreme  red  cdourlces. 

and  violet  rays  at  O  and  P  mora  than  the  The  foUowing  figure  may  perhaps  dhi^ta 

mean  ray  at  green,  and  to  have  a  greater  dU-  vhat  has  been  now  stated.    Let  X  L  (fig- 

pertive  power.    Sir  I.  Nevrton  appean  to  63)  represent  a  convex  fens  of  croion^Aus, 

navemade  use  of  prisms  composed  of  di0erent  . 

substances,  yet,  strange  to  tell,  he  never  ob-  Fig.  63. 
•erred  that  they  formed  spectrums  whose 
lengths  were  dlflkrent  when  the  refraction  of 
tfie  green  ray  vras  ttie  same,  but  thought  that 
Hm  dispernon  was  proportional  to  the  refrac- 
tion. This  error  continued  to  be  overlooked 
by  phi]os(^ihera  for  a  oonsiderabfe  time,  and 
was  the  cause  of  retarding  the  mvention  of 
the  achromatic  telescope  for  mora  than  60 


Dollond  vras  among  the  first  who  detected  md  /  /  a  eoneave  lens  dt  fxnt  ghn.    A  raj 

tins  error.    By  his  experimenta  it  appean  of  the  sun,  iS;  foils  at  f*  on  the  convex  len% 

that  the  diflerent  krods  of  glass  difler  ex-  which  will  refract  it  exactly  asthe  prism  A  B 

tremely  with  respect  to  the  divergency  of  oo-  C,  whose  fitors  touch  the  two  sur&ces  of  the 

lonra  produced  by  equal  refractions.  He  found  fens  at  the  points  where  the  ray  enten  and 

that  two  prisms,  one  of  white  flint  glass,  quits  it    The  solar  ray,  B  F,  thus  refracted 

whose  refracting  angle  was  about  S6  degrees,  by  the  fens  L  LjOt  prism  ABC,  would 

and  another  of  crown  glass,  whose  refracting  have  formed  a  spectrum,  P  T,  on  the  wall, 

anfl^  vras  about  29  degrees,  refracted  the  had  there  been  no  other  Iens,'1fae  viofet  rsy, 

beam  of  light  nearly  alike,  but  that  the  diver-  J!*,  crossing  the  axis  of  Ae  lens  at  F,  and 

gency  of  colour  in  the  white  flint  was  consi-  going  to  the  upper  end,  P,  of  the  spectrum; 

derably  more  than  in  the  crown  glass ;  so  that  and  the  red  ray,  F  R,  going  to  the  lower  end, 

when  they  were  iqiplied  together,  to  refract  7*.    But  as  the  flint  glass  lens  i  I,  at  fhm 

contrary  ways,  snd  a  beam  of  light  transmitted  prism  Aa  C,  which  receives  the  rays  F  V,P 

tiirough  them,  though  the  emergent  continued  R,  at  the  same  points,  is  interposed,  tfa( 


paralfel  to  the  incident  part,  it  was,  notwith-  nys  will  be  united  at /)  and  form  a  small  cir- 

standing,  separated  into  eomponent  cohrark  de  d  white  light ;  the  ray  <$  F  of  the  sun 

From  this  he  inferred  that,  in  order  to  render  being  now  refracted  without  odour  finom  ita 

the  emergent  beam  white,  it  is  neoessaiy  that  primitive  direction  jS  F  Vinto  dM  new  direo- 

the  refracting  angle  of  the  prism  of  crown  tion  Ff,    In  like  manner,  the  corresponding 

glass  should  be  inereoded,  and  by  repeated  ny  S  ti  wiO  be  refracted  to  /,  and  a  white 

•xperimento  he  discovered  the  exact  quantity,  and  colourless  image  of  the  sun  will  be  there 

By  these  means  he  obtained  a  theory  in  formed  by  the  two  lenses.    In  this  eombina- 

which  refivction  was  performed  vrithout  any  tion  of  lenses,  it  is  obvious  that  the  spherical 

•eparetion  or  divergency  of  colour,  and  thus  aberration  of  the  flint  fens  corrects  to  a  con- 

tfae  tray  was  prepared  for  applying  the  prin-  siderable  degree  that  of  the  crown  glasB,  and 

fipfe  he  had  ascertained  to  the  construction  by  a  proper  adjustment  of  the  radii  of  the  sui^ 

tf  the  objectFgtssiBs  of  refracting  telescopes,  fooes,  it  may  be  almost  wholly  removed.   This 
CM) 
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•nor  it  (till  mora  eomi^etelj  comded  in  the  opticiaiu  bire  occuionkll;  fimned  tha  mu- 
triple  achrDinatic  otgect-gUw,  which  eoruUta  rara  lena  or  an  Bcbramatie  object-glui  frgm 
of  three  Unn« — ■  cODovb  flint  leoi  placed  the  bottom  of  a  broken  tqmbter. 
bttwMD  conTezei  of  crown  glut.  Fig.  M  This  telescope  wa»  invented  uidconrtmetad 
Aoin  the  doubk  achiomaUc  Iciu,  and  fig.  B5  bj  Mr.  John  Dolland  about  the  jear  17.18. 
flta  Iripk  object^ laai,  m  thej  aie  Qtted  up  ia  When  he  began  hie  researches  into  this  nb- 
Fht  U.  FS«  fifi.  i^  he  wae  a  silk  weairer  in  Spilalfields, 

ng-o*  rn-oo.  London.    The  attempt  of  the  celebnitod  En- 

ler  to  tbrtn  a  colonrleaa  telescope,  bj  including 
water  between  two  menisciu  ^asws,  attracted 
hit  attention,  and  in  the  year  1TS3  he  ad> 
dressed  a  letter  to  Mr.  Short,  the  ojiticiau,  ' 
which  wu  published  in   the  Philoauphieal 
TransBcdfta  of  London,  "  concerning  a  mis- 
take in  Imler'a  theorem  for  correcting  the 
tberraliiHis  in  the  object-glaasci  of  refracting 
talescopea."     After  a  great  variety  of  eiperi- 
menta  on  the  refracti*e  and  disperoTe  powan 
of  diKrent  substances,  he  at  last  constructed 
a  telescope  in  ^hich  an  exact  baianca  of  the 
opponte  dispersive  powers  of  the  crown  and 
flint  [enses  made  the  colours  disappear,  while 
Qmi  cdla,  and  placed  at  the  ofajed'end  of  the   the  predominating  refraction   of  the  crown 
teleacope.    Tn  consequenca  ortheirproducing   lens  disposed  the  achromatic  rayi  to  meet  at 
■  bcal  image  tree  of  colour,  they  will  bear  a   a  distant  locus.    In  constructing  such  object- 
much  larger  aperture   and  a  much    greater    glasses,  however,  he  had  sevpra]  Jiflicultws  to 
magni^ing  power  than  common  re&acting   encounter.    In  the  first  place,  the  focal  dia- 
telcecopes  of  tha  tame  length.     While  a  com-    tance  as  well  as  the  porticalaT  sui&cea  mutt 
man  telescope  whoae  objed-glatt  it  3  j  feet   be  very  nicely  proportioned  to  tha  denaitia*  or 
fiictldiatance  wUlbearan  aperture  of  scarcely   refractive  powen  of  the  glasses,  which  aia 
one  inch,  the  3^  feet  Khromatic  will  bear  an   *ary  apt  to  tbij  in  the  same  sort  of  glaas 
■peitaTB  of  3}  indiet,  and  eoneequeutly  trans-    made  at  different  timet.     In  the  next  placa, 
milt  lOj  timet  the  quantity  of  light     While   the  centres  of  the  two  glusea  mnit  be  placed 
the  one  can  bear  a  magnifying  power  of  tmly    truly  in  the  common  axis  of  the  telescope, 
about  36'limes,  the  other  will  beara  magni^-    otheiwiie  the  desired  eflect  will  be  in  a  grvat 
ing  power  for  celestial  objedt  of  more  than   meaanre  destroyed.    To  these  difflcolties  it  te 
200  tinMt.  be  added,  that  there  are  four  sur&ces  (even 

The  theory  of  tha  achromatic  telescope  is  in  double  achromatic  obiect^glasses)  to  be 
,  aomewhat  complicated  and  abatrnie,  and  would  wrought  perfectly  spherical;  and  every  per- 
reqaile  t,  more  lengthened  Investigation  than  eon  practised  in  opUcal  operations  will  aUow 
my  limits  will  permit.  But  trbtt  ha*  been  that  there  must  be  the  greatest  accmw^ 
■beady  stated  may  serve  to  give  the  reader  a  throaghout  the  whole  work.  But  these  and 
geaerai  idea  of  the  principle  on  which  it  ii  other  difBcultiet  were  at  length  overcome  hf 
eanstrnrted,  which  u  all  I  intended.  The  the  Judgment  and  perseverance  of  thii  inge- 
term  aehnmaiie,  by  which  such  instrumenta   niout  aititt 

are  now  distinguished,  was  first  given  to  them  It  appears,  however,  that  Dollond  was  not 
by  Dr.  Bevit.  It  it  compounded  of  two  the  only  person  who  had  the  merit  of  making 
Greek  words  which  wgnify  "free  of  colour."  this  discovery — a  private  gentleman,  Mr. 
And  were  it  not  that  even  philosophers  are  Chest,  of  Chest  Hall,  a  considerable  number 
not  altogether  free  of  that  pedantry  which  of  years  before,  having  made  a  (iinllar  di>- 
induces  ua  to  select  Greek  words  which  are  coieiy,  and  applied  it  to  the  tame  purpose. 
nninlcUigible  to  the  masa  of  mankind,  they  This  fact  was  ascertained  in  the  course  of 
might  have  been  contented  with  selecting  the  a  process  raised  against  Dollond,  at  the 
fJun  Eni^ish  word  coharlaa,  which  it  aa  instance  of  Watkint,  optician  at  Charing 
significant  and  eipressive  at  the  Greek  word  Cross,  when  applying  for  i  patent  But  as 
achromatie.  The  ennun  gltut,  of  which  tha  the  other  gentleman  had  kept  his  invention  a 
eonvei  lenses  of  this  telescope  are  made,  is  secret,  and  Dollond  bad  brought  il  foilh  for 
the  same  as  good  common  window  glass;  and  the  benefit  of  the  public,  the  decision  was 
the^/Untf/ottiathatapeciesofglsitarwhich  given  in  his  bvour.  There  «rat  no  evidence 
wine-glaases,  tumblers,  decanters,  and  similar  that  Dolluid  borrowed  the  idea  ^m  hiseotn- 
aiticles  are  fonned,  and  it  sometimes  diitin-  petitor,  and  both  were,  to  a  certain  extent,  ai> 
gni^ifld  by  the  name  of  crystal  glaas.    BMoe   titled  to  the  merits  of  the  intentioiL 
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One  of  the  gieiilest  obctrnctions  to  the  con-  periments,  by  the  heavy  daty  of  ezdse,  which 
finiction  of  large  achromatic  telescopes  is  the  is  rigorously  exacted,  whether  the  glass  be 
difficulty  of  procuring  large  disks  of  flint  manu&ctured  into  saleable  articles  or  not,  and 
gl&ss  of  a  umform  reactive  density,  of  good  has  thus  been  instrumental  in  retarding  the 
colour,  and  free  from  veins.  It  is  said  that,  progress  of  improyement  and  discovery.  It 
fortunately  for  Mr.  DoIIond,  this  kind  of  would  appear  that  experiments  of  Uus  kind 
glass  was  procurable  when  he  began  to  make  have  been  attended  with  more  suoceas  in 
achromatic  telescopes,  though  the  attempts  of  France,  Germany,  and  other  places  on  the 
ingenious  chemists  have  since  been  exerted  to  Continent  than  in  Britain,  as  several  very 
make  it  vrithout  much  success.  It  is  also  hirge  achromatic  telescopes  have  been  eon- 
said  that  the  glass  employed  by  Dollond  in  itmcted  in  those  countries  by  means  of  flint 
tile  fabrication  of  his  best  telescopes  was  of  glass,  which  was  cast  for  the  purpose  in  dif- 
the  same  melting,  or  made  at  the  same  time,  ferent  manufactories,  and  to  which  British 
and  that,  excepting  this  particular  treasure,  artists  have  been  considerably  indebted,  as  the 
casually  obtained,  good  dense  glass  for  achro-  London  opticians  frequently  purchase  their 
matic  purposes  was  always  as  difficult  to  be  largest  diskB  of  flint  glass  from  Parisian  agents* 
procured  as  it  is  now.  T^e  dispersion  of  the  Guinaud,  a  Continental  experimenter,  and 
flint  glaaB,  too,  is  so  variable,  that,  in  forming  who  was  originally  a  cabinetmaker,  appears 
an  achromatic  lens,  trials  on  each  specimen  to  have  had  his  labours  in  this  department  of 
require  to  be  made  before  the  absolute  pro-  art  crowned  vrith  great  suoceas.  Many  years 
portional  di4>ennon  of  the  substances  can  be  were  employed  in  his  experiments,  and  he  too 
ascertained.  It  is  owing  in  a  great  measure,  frequently,  notwithstanding  all  his  attention, 
to  these  circumstances  ttkat  a  large  and  good  disoovernl  his  metal  to  be  vitiated  by  stris, 
achromatic  telescope  cannot  be  procured  un-  specks,  or  grains,  with  cometic  tails.  He  con- 
less  at  a  very  high  price.  Mr.  TuUey,  of  Is-  structed  a  frimace  capable  of  melting  two  ewL 
lington — ^wbohas  been  long  distinguished  as  a  of  glass  in  one  mass,  which  he  sawed  verti- 
maker  of  excellent  achromatic  instruments—  cally,  and  polished  one  of  the  sections,  in  order 
showed  me,  about  six  years  ago,  a  rude  piece  to  observe  what  had  taken  place  during  the 
of  flint  glass  about  five  inches  diameter,  in-  fusion.  From  time  to  time,  as  he  obtained 
tended  for  the  concave  lens  of  an  achromatic  blocks  including  portions  of  good  glass,  his 
object>gIass,  for  which  he  paid  eight  guineas,  practice  was  to  separate  them  by  sawing  the 
This  was  before  the  piece  of  glass  was  either  blocks  into  horizontal  sections,  or  perpendicu- 
figured  or  polished,  and,  consequently,  he  had  lar  to  their  axes.  A  fortunate  accident  con- 
still  to  perform  the  delicate  operation  of  figur-  ducted  him  to  a  better  process.  While  his 
ing,  polishing,  and  adjusting  this  concave  to  men  were  one  day  carrying  a  block  of  this 
the  convex  lenses  with  which  it  was  to  be  glass  on  a  handbarrow  to  a  sawmill  which 
combined ;  and,  during  the  process,  some  he  had  erected  at  the  Fall  of  the  Deuba,  the 
veins  or  irregularities  might  be  detected  in  the  mass  slipped  from  its  bearers,  and  rolling  to 
flint  glass  which  did  not  then  appear.  Some  the  bottom  of  a  steep  and  rocky  declivity,  was 
years  before,  he  procured  a  disk  of  glass  from  broken  to  pieces.  Guinaud  having  selected 
the  Continent,  about  seven  or  eight  inches  those  fragments  which  appeared  perfectly  ho- 
diameter,  for  which  he  paid  about  thirty  mogeneous,  softened  them  in  circular  moulds 
guineas,  with  which  an  excellent  telescope,  in  such  a  maimer,  that,  on  cooling,  he  obtained 
twelve  feet  focal  length,  was  constructed  for  disks  that  were  afterwards  fit  for  working, 
the  Astronomical  Society  of  London.  It  is  To  this  method  he  adhered,  and  contrived  a 
obvious,  therefore,  that  large  achromatic  tele-  way  for  clearing  his  glass  while  cooling,  so 
scopes  must  be  charged  at  a  pretty  high  price,  that  the  finctares  should  follow  the  most  faulty 

In  order  to  stimulate  ingenious  chemists  and  parts.  When  flaws  occurred  in  the  large 
opticians  to  make  experiments  on  this  subject,  masses,  they  were  removed  by  cleaving  the 
the  Board  of  Longitude,  more  than  half  a  jpieces  with  vredges;  then  smelting  them  again 
century  ago,  oflered  a  considerable  reward  for  in  moulds,  which  gave  them  the  form  of 
bringing  the  art  of  making  good  flint  glass  for  disks.  The  Astronomical  Society  of  London 
optical  purposes  to  the  requisite  perfection,  have  made  trial  of  disks  made  by  Guinaud, 
But  considerable  difficulties  arise  in  attempt-  and  have  found  them  entirely  homogeneous 
ing  improvements  of  this  kind,  as  the  expe-  and  free  from  &ult  Of  this  ingenious  artist's 
riments  must  all  be  tried  on  a  very  large  scale,  flint  glass  some  of  the  largest  achromatic 
and  are  necessarily  attended  with  a  heavy  telescopes  on  the  Continent  have  been  con- 
expense  ;  and,  although  government  has  structed.  But  it  is  more  than  twenty  years 
been  extremely  liberal  in  voting  money  for  since  this  experimenter  took  his  flight  from 
wsrlike  purposes,  and  in  bestowing  pensions  this  terrestrial  scene,  and  it  is  uncertain 
on  those  who  stood  in  no  need  of  them,  it  has  whether  his  process  be  still  carried  on  with 
tiuown  an  obstruction  in  the  way  of  such  ex*  equal  success. 
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JSaUtta  9^  9mm  large  AchronuUle  Telueopea  London  Astronomical  Society,  procured  of  VL 

fft  the  Continent  and  in  Great  Britain,  Gauchoix,  of  Paris,  an  achromatic  object-glaas 

of  11  2-10  inches  clear  aperture,  and  of  19 

1.  The  Dorpat  7V/!eMqpe«— This  is  one  of  feet  focal  length.  The  flint  glass  employed 
the  largest  ana  most  expensiye  refracting  tele-  in  its  construction  was  the  manufacture  of 
scopes  ever  constructed.  It  was  made  by  the  the  late  Guinaud  le  Pere,  and  was  found  to 
celebrated  Fraunhofer,  of  Munich,  for  the  ob-  be  absolutely  perfect  The  first  observation 
servatory  of  the  Imperial  University  of  Dor-  was  made  with  this  telescope  while  on  a  tem* 
pat,  and  was  received  into  the  observatory  by  porary  stand,  on  Feb.  13,  1830,  when  Sir  J. 
Professor  Strove,  in  the  year  1825.  The  Herschel  discovered  with  it  a  sixth  star  in 
aperture  of  the  object-glass  of  this  telescope  is  the  trapezium  in  the  nebula  of  Orion,  whose 
9^  English  inches,  and  its  solar  focal  length  brightness  was  about  one  third  of  that  of  the 
about  14  feet,  the  main  tube  being  13  French  fifth  star  discovered  by  Strove,  which  is  as 
feet,  exclusive  of  the  tube  which  holds  the  distinctly  seen  as  the  companion  to  Polaris  is 
eyepieces.  The  smallest  of  the  four  magnify-  in  a  five  feet  achromatic  Sir  James  gives  the 
ing  powers  it  possesses  is  175,  and  the  largest  following  notices  of  the  performance  of  this 
/OO,  which,  in  favourable  weather,  is  said  to  instrument  on  the  morning  of  May  14,  1830. 
present  the  object  with  the  utmost  precision.  "At  half  past  two  placed  the  20  feet  achro* 
**  This  instroment,"  says  Strove,  <<  was  sold  matic  on  &e  Georgium  Sidus,  saw  it  with  t 
to  us  by  Privy^^unsellor  Vok  UTZCHHKiDia,  power  of  346,  a  beautiful  planetary  disk;  not 
the  chief  of  Uie  optical  establishnient  at  Mu-  the  slightest  suspicion  of  any  ring,  either  per- 
nich,  for  10,500  florins  (about  £950  sterling,^  pendicular  or  horizontal ;  but  the  planet  three 
a  price  which  only  covers  the  expenses  which  hours  east  of  the  meridian,  and  the  moon 
the  establishment  incurred  in  making  it"  within  three  degrees  of  tlie  planet  At  a 
The  framework  of  the  stand  of  this  telescope  quarter  before  three,  viewed  Jupiter  with 
is  of  oak,  inlaid  with  pieces  of  mah(>gany  in  252  and  346,  literally  covered  with  belts,  and 
an  ornamental  manner,  and  the  tube  is  of  deal  the  diameters  of  his  satellites  might  have 
veneered  with  mahogany  and  highly  polished,  been  as  easily  measured  as  himself.  One 
The  whole  weight  of  the  telescope  and  its  came  from  behind  the  body,  and  the  contrast 
counterpoises  is  supported  at  one  point,  at  the  of  the  colour  with  that  of  the  planet's  limb 
common  centre  of  gravity  of  all  its  parts ;  and  was  striking.  At  three  o'clock,  viewed  Mars, 
though  these  weigh  3000  Russian  pounds,  The  contrast  of  light  in  the  vicinity  of  the 
yet  we  are  told  that  this  enormous  telescope  poles  very  decided.  ^Several  spots  on  his  body 
may  be  turned  in  every  direction  towards  Uie  well  and  strongly  marked ;  that  about  the 
heavens  with  more  ease  and  certainty  than  south  pole  seems  to  overtake  the  body  of  the 
any  other  hitherto  in  use.  When  the  object  planet,  and  gives  an  appearance  not  unlike 
end  of  the  telescope  is  elevated  to  the  ze-  that  afibrded  by  the  new  moou,  familiarly 
nith,  it  is  sixteen  feet  four  inches,  Paris  mea-  known  as  '  the  old  moon  in  the  moon's  arms.' " 
sure,  above  the  floor,  and  its  eye  end  in  this  Saturn  has  been  repeatedly  seen  with  powers 
position  is  two  feet  nine  inches  high.  This  from  130  to  928,  under  circumstances  the 
instrament  is  mounted  on  an  equatorial  stand,  most  fiivourable ;  but  not  any  thing  anomalous 
and  clockwork  is  applied  to  the  equatorial  about  the  planet  or  its  ring  could  even  be 
axis,  which  gives  it  a  smooth  and  regular  suspected.  This  telescope  is  erected  on  an 
sidereal  motion,  which  it  is  said,  keeps  a  star  equatorial  stand,  at  Sir  J.  South's  observatiflry, 
in  the  exact  eentre  of  the  field  of  view,  and  Kensington. 

produces  the  appearance  of  a  state  of  rest  in  8.   Captain  Smyth's  Tekseope  in  his  pri- 

the  starry  regions,  which  motion  can  be  made  vote  observatory  at  Bedford^ — ^This  adiro- 

solar,  or  even  lunar,  by  t  little  change  given  matic  telescope  is  8^  feet  focal  length,  with  a 

to  the  place  of  a  pointer  that  is  placed  as  an  clear  aperture  of  5  9-10  inches,  worked  by  the 

index  on  the  dial  plate.    Professor  Strove  late  Mr.  Tulley,  senior,  fix>m  a  disk  purchased 

considers  the  optical  powers  of  this  telescope  by  Sir  James  South  at  Paris.  It  is  considered 

superior  to  those  of  Schroeter's  twenty-five  by  Captain  Smyth  to  be  the  finest  specimen 

feet  reflector,  from  having  observed  «■  Orionis  of  that  eminent  optician's  skill,  and,  it  is  said, 

with   fiileen  companions,  though  Schroeter  will  bear  with  distinctness  a  magnify  ing  power 

observed  only  twelve  that  he  could  count  with  of  1200.    Its  distinctness  has  been  proved  by 

certainty.    Nay,  he  seems  disposed  to  place  the  clear  vision  it  gives  of  the  olMvure  nebuhs, 

it  in  competition  with  the  late  Sir  W.  Her-  and  of  the  companions  of  Polaris,  Rigel, 

■chers  forty-feet  reflector.    The  Jinder  of  this  a  Lyrs,  and  the  most  minute  double  stars— 4ha 

telescope  has  a  focal  distance  of  30   French  lunar  mountains,  cavities,  and  shadows  under 

inches,  and  2-42  aperture.  aU  powers — the  lucid  polar  regions  of  Mar^- 

2.  Si^  James  South's  Tekseope^ — About  the  sharpness  of  the  double  ring  of  Saturn — 
the  year  1829,  Sir  J.  South,  President  of  the  the  gibbous  aspect  of  Venus— the  shadows  of 
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lil|»ter's  ntelliftM  menm  hii  body,  and  the  minating  power  in  saA  initniinetits.    Mr* 

qrfendid  oontrMt  of-  eoloori  in  a  Hercnlei,  Lawson,  a  diligent  astronomical  obaerrer  in 

y  Andfomeds,  and  other  sapeib  doable  atara.  Hereford,  poaaeaaea  a  moat  beautifbl  achro* 

Other   large   .AeAroiMrfJei*— Beaidea   the  matic  teleacope  of  abont  7  inches  apertnrs 

above,  the  foUowing,  bebnging  to  pnblic  ob-  and  12  feet  focal  distance,  which  was  mads 

aenratoriea  and  private  individaal^  may  be  by  one  of  the  DoUonda,  who  considered  it  as 

mentioned.     In  the   Royal   Obaervalory  at  his  ehefd^auvre.    It  is  said  to  bear  powers 

Greenwich  there  ia  an  achromatic  of  10  feet  as  high  as  1100  or  1400,  and  has  been  fitted 

focal  distance,  having  a  double  objectpglasa  5  op  with  mechanism,  devised  by  Mr.  Lawaon 

inchea  diameter,  which  vraa  made  1^  Mr.  himaelf,  ao  as  to  be  perfectly  easy  and  manage- 

Peler  DoUond,  and  the  only  one- of  that  aize  able  to  the  obaerver,  and  which  diaphya  this 

he  ever  oonatracted.    There  is  abo  a  46  inch  gentleman^a  inventive  talent    In  aeveral  of 

achromatic,  with  a  triple  object-glass  8}  inches  his  obaervationa  with  this  instmment,  he  ia 

aperture,  which  ia  aud  Cb.be  the  moat  perfect  aaid  to  have  had  a  view  of  some  of  the  more 

inatmment  of  the  kind  ever  produced.    It  vraa  minute  snbdlvisions  of  the  ring  of  Satom.    A 

the  fevourite  inatiument  or  Dr.  Maakelyne,  very  ezellent  achromatic  teleacope  waa  fitted 

late  astronomer  royal,  who  had  a  email  room  up  aome  years  ago  by  my  worthy  friend 

fitted  up  in  the  obaervmtoiy  for  thia  teleacope.  WiUiam  Bridgea,  Esq.,  Blackheath.    Its  ob> 

The  obaervmtoiy  aome  years  ago  erected  near  ject  glaaa  is  5}  inchea  diameter,  and  about 

Cambridge  ia,  perhapa,  the   moat  aplendid  6|  feet  focal  length.    It  is  erected  upon  equa- 

atmcture  of  the  kind  in  Great  Britain.    It  is  toiial  machinery,  and  placed  in  a  aircular 

fiimiabed  with  aeveral  very  large  achromatic  obaervatory  which  movea  round  with  a  alight 

teleacopea  on  equatorial  madunery ;  but  the  toudi  of  the  hand.    The  objectglass  of  thia 

achromatic  telescope  lately  preaented  to  it  by  inatmment  cost  about  200  guineaa ;  the  equa- 

the  Duke  of  Northumberiand  is  undoubtedly  torial  machinery  on  which  it  is  mounted  cost 

the   largest  instrument  of  this  description  150  guineaa;  and  the  circular  observatory  in 

which  ia  to  be  found  in  this  eountry.    The  which  it  is  placed  about  100  guineas,  in  aD 

objeci^aaa  ia  aaid  to  be  25  feet  focal  diatance,  450  guineaa.    Ita  powers  vary  from  50  to  900 

and  of  a  eorreaponding  diameter ;  but  as  then  times.^ 

waanoaeoeastothiainatrumentatthetimel  Aehnmatie  Tekeeopes  of  a  moderate  size. 

viaited  the  obaerr^ory,  neariy  aix  ye«»  ago,  g^^^  teleacopea  as  I  have  alluded  to  above 

LTl""!^ L^'l^i'oC^tL^^^  •"  •~"«  ^  largeat  which  hav  yet  been 

u*  u  T    .  .    ,  .  ^«2?*r***^  !^  ^"^  in«d«  on  the  achromatic  principle;  they  are^ 

which  I  vimtedm  1887,  I  noUced,  among  ^^  ^        comparatively  mre,  and  can  be 

otiier  mstrumenta,  two  very  large  achromaUc  ^fl^^^  ^nly  at  a  very  high  price.    Few  of 

toleaoopn,  ^J>^  »««™ff  ^hem  rodelyl^  ^y^  objed^la^  in  the  teleac^  to  which  I 

the  eye,  I  estunated  to  J«^fi«m  If  ^  18  feet  ^^^  -J^fo^  ^^^  ^  valuedat  lesa  than 

kmg.  and  the  apertaro  at  the  ob|ect  end  firom  ^^     j         mdependently  of  the  tubes,  eye- 

/il^.^V"*''*^  ^r!.^'  ^^  ''''"  ?!  pieces,  and  other  Apparatus  with  which  they 
largest  aAromatica  I  had  previously  seen;  but  ^^  ^^^  ^  |;*^  ^g^y^  ^    ,^ 

Icould  find  no  perron  m  the  obaenratory  at  Uige  disks  of  flint  glaaa  for  optical  pv^poaea. 
diat  tune  who  could  give  n»  any  motion  ^  ^^^  ^^e  requisite  curves^fAe  difleront 
as  to  their  histoij,  or  to^eir  exact  dimen-   ,^„^  ^  ^  2m}^  them  together  with 

■^5!®'^5^*I!L  T."**"'^*'             *    A  that  extreme  accuracy  which  ia  requisite,  that. 

The  Rev.  Dr.  Pearaoii,  Treaaurer  to  the  ^^^^  ^   ^  compound  lens  of  thia  deacrq*- 

Aatronomioa  Society  of  London,  is  m  poaa^  ^      j,  ^^^  ^y    .chromatic  the  opti- 

•on  of  the  teleacope  formeriy  alliided  to,  made  ^  „^  necSwrily  set  a  high  value  u^n 

by  Mr.  Tull^,  of  twelve  feet  focal  disUince  ^^^  ,.„^  j^           ^^  ^^  ^           ,^^ 

and  seven  inches  aperture,  which  la  aaid  to  be  fi„j^^  ^^  a  dozeS  before  he  baa  ^  one 

a  very  fine  one.    The  amaU  starwhich  ao-  ^y^^^  j,  „^y  ^^^    Th^  ^„  ^,^ 

eompaniea  the  pole-atar,  with  a  power  of  100,  ^^  ^^  achromatic  telescopes  for  aatronomical 

a^rs  through  tins  telescope  as  distinrt  and  purp««|^  ^^ich  are^^ilarly  sold  by  the 
steady  as  one  of  Jupitei^sateUitea.    With^ 

amgle  lens  of  6  inches  focus,  which  produced  ^^   j^J ^  j^  Aekromatie.'-T^  tele- 

apowerrf24tim«^ac^ngtoAeteatin^^^  ^p^  l,^  ^  4ject«lass  30  inchea  in  focal 

of  an  obaerver  who  noticed  it,  the  an^  ijar  ^^^^   ^^  ^  j^^^j^^  ^^  .pertliro.    It  ia 

appeared  aa  it  does  in  an  achromaUc  of  3  inchea      7L. .   .  ,  ...  VT  .    ,^,._ . 

ZzZm         u'  u    u  *u^  ....^*  -«.-A  ^f  ;ii..         ♦  This  teleseopa,  which  wat  msdc  by  DolHwd, 

apeftnre,  which  ahowa  the  great  eflect  of  UIU-   ^u^  a  power  of  StO  times,  glvn  a  henailftel  view 

of  the  belts  of  Jupiter,  and  the  double  rinr  of 


•  An  achromatic  telescope  Is  said  to  be  In  pos-    turn,  and  with  a  power  of  90  the  stars  In  the  milky 

"  ■      Is  26    wayi 
ftet  long,  and  the  diameter  of  the  object-glass  14    and  briUinnt.  Its  owner  Is  a  fentleman  who  aaltaa 


ion  of  Mr.  Cooper,  M.P.  for  Sligo,  which  is  26    way  and  some  of  the  nebnia  appear  very  namerous 

and  briUinnt.  Its  owner  Is  i 
science  with  Christianity. 
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NOTICBB  OF  ACHBOBfATIC  TELE8C0PE& 


yuemlly  forniihed  with  two  eyvgAeeea,  one 
Sv  terregtiial  objects,  magnifying  about  80  or 
85  times,  and  one  for  celestial  objects,  wilfa  a 
power  of  70  or  76  times.  It  migtit  be  far- 
nished  with  an  additional  astronomical  eye- 
piece, if  the  object-glass  be  a  good  one,  so  as 
to  produce  a  power  of  90  or  96  times.  With 
such  a  telescope,  the  belts  and  satellites  of 
Jupiter,  the  phases  of  Venus,  and  the  ring  of 
Saturn  may  be  perceived,  but  not  to  so  much 
advantage  as  with  larger  telescopes.  It  is 
generally  fitted  up  either  with  a  mahogany  or 
a  brass  tube,  and  is  placed  upon  a  tripod  brass 
tt^nd,  with  a  universal  joint  which  produces 
a  horizontal  and  vertical  motion.  It  is  packed, 
along  with  the  eyepieces  and  whatever  else 
lelongs  to  it,  in  a  neat  mahogany  box.  Its 
price  varies  according  as  it  is  famished  with 
tu  elevating  rack  or  other  apparatus. 

The  following  are  the  prices  of  this  instru- 
nent,  as  marked  in  the  catalogue  of  Mr. 
rulley,  Terrett's  Court,  Islington,  London. 

£   8.  d. 

3}  feet  telesoopeS)  brass  mounted 
on  plain  pillar  and  daw  stand,  with 
1  eyepiece  for  astrooomiGal  pur- 
poses and  1  for  land  objects^  to  vary 
the  magnifying  power,  packed  in  a 
mahogany  box  •        •    10  10  0 

Ditto,  ditto,  brass  mounted  on 
pillar  and  daw  stand,  with  ele- 
vating rack,  1  eyepiece  for  astro- 
nomical purposes,  and  1  for  land 
objects,  to  vary  the  magnifying 
power,  packed  in  a  mahogany  box    18  13  0 

The  following  prices  of  the  same  kind  of 
telescope  am  from  the  catalogue  of  Messrs. 
W.  and  8.  Jones,  80  Lower  Holbom,  London. 

£  s.  d. 
'The  improved  2|  feet  adiromatic 
lefraotor,  on  a  brass  stand,  ma- 
hogany tube,  with  three  eyepieces, 
two  magnifying  about  40  and  60 
times  for  terrestrial  objects,  and  the 
other  about  75  times  for  astronomi- 
cal purposes,  in  a  mahogany  case      10  10  0 

Ditto,  ditto,  the  tube  all  brass, 
with  three  eyepieeee    .  •    11  11  0 

Ditto,  ditto,  with  vertical  and 
horizontal  rack-work  motioas  15  15  0 

3.  Tka  Si  feet  Athromalie  Tsieseope^-^ 
The  objee^glass  of  this  telescope  is  from  44 
to  46  indies  focal  length,  and  9}  inches  diame- 
ter. It  is  generally  frimished  with  four  eye- 
pieoes,  two  for  terrestrial  and  two  for  celestial 
objects.  The  lowest  power  for  land  objects  is 
generally  about  46,  which  aflfbrds  a  large  field 
of  view,  and  exhibits  the  objects  with  great 
brilliance.  The  other  terrestrial  power  is 
usually  from  65  to  70.  The  astronomical 
powers  an  about  80  and  130;  but  such  a 


teleseope  should  always  have  another  oye- 
pieoe,  to  produce  a  power  of  IIK)  or  300 
times^  which  it  will  bear  with  distinctness^  in 
a  serene  state  of  the  atmosphere,  if  the  object- 
glass  be  truly  achromatic.  The  iliumintiing 
power  in  this  telescope  is  nearly  double  that 
of  the  2^  feet  telescope,  or  in  the  proportion 
of  7.56  to  4,  and  therefore  it  will  bear  about 
double  the  magnifying  power  with  nearly 
equal  disttnctness.  This  telescope  is  fitted 
up  in  a  manner  somewhat  similar  to  the 
former,  with  a  tripod  stand  which  is  placed 
upon  a  table.  Sometimes,  however,  it  is 
mounted  on  a  long  mahogany  stand  which 
rests  upon  the  floor  (as  in  fig.  58,)  and  is 
fitted  with  an  equatorial  motion;  and  baa 
generally  a  small  tdesoope  fixed  near  the  eye 
end  of  Uie  large  tube,  called  a  finder,  which 
aerves  to  direct  the  telescope  to  a  pulicular 
object  in  the  heavens  when  the  higher  powers 
are  applied.  It  is  likewise  eligible  that  it 
should  have  an  elevating  rack  and  sliding 
tubes,  for  supporting  the  eye  end  of  the  in- 
strument, to  keep  it  steady  during  astronomi- 
cal observations,  and  it  would  be  an  advan- 
tage, for  various  purposes  which  shall  be 
afterward  described,  to  have  fitted  to  it  a 
diagonal  eyepiece  magnifying  40  times  or 
upward. 

The  prices  of  this  instrument,  as  marked  in 
Mr.  Tulley's  catalogue,  are  as  follows : 

£  9.  ^ 

The  8^  feet  achromatic  telescope^ 
8j  inches  aperture,  on  plain  pillar 
and  claw  stand,  3  eyepieees  for 
astronomical  purposes  and  1  for 
land  objects,  to  vary  the  magnify- 
ing power,  packed  in  a  mahogany 
box 31    0  0 

Ditto,  dittos  with  devating  rack 
and  achromatic  finder,  3  eyepieces 
for  astronomical  purposes  and  h 
for  day  objects,  to  vary  the  magni- 
fying power,  packed  in  a  mahogany 
box 86    5  0 

The  fdlowing  aro  the  prices  as  marked  in 
Messrs.  W.  and  a  Joners  eatalogoe: 

dE    8.  4. 

The  8|  feet  achromatie,  plain 
mahogany  tube    *  •        •    18  18  0 

Ditto,  dittos  brass  tube      .        •    31    0  0 

Ditto,  all  in  brass,  with  rack- 
woik  motions,  dec.       •  •    36    6  0 

Ditto,  the  objeet«laas  of  the 
largest  apertar|»,  and  the  rack-work 
motions  on  an  improved  princi- 
ple    .  from  £87  16s.  to    49    0  0 

Ditto,  fitted  up  with  equatorial 
motion,  framed  mahogany  stand, 
dividf>d  altitude  and  azimuth  arches^ 
or  declination  and  right  ascension 
ciRles,  dec,  dfcc,       from  £60  to    80    0  0 
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M  THE  PRACTICAL  ASTRONOMER. 

This  11  the  telefoope  which  I  would  par-  •  u  •  _s  •  ^  '*  ' 
tknlarly  recommend  to  astronomical  amateura,  .  I^'^o,  with  oniTersal  equatorial 
whoae  pecuniary  nMouroea  do  not  permit  mftead  of  pillar  and  cUw  stand  .  84  0  0 
them  to  purchase  more  expensive  instniments.  Here,  in  the  one  case,  the  increase  of  half 
When  fitted  up  with  the  eyepieces  and  powers  m  inch  in  the  diameter  of  the  object-^iaM 
already  mentioned,  and  with  a  finder  and  ele-  adds  about  £16  to  the  expense,  and  in  tha 
vating  rack— price  25  guineas— it  will  senre  other  case  no  less  than  £26  6s.  The  propor- 
all  the  purposes  of  general  observation.  By  tion  o>  light  in  those  two  telescopes,  compared 
this  telescope  satisfiutoiy  views  may  be  ob-  with  that  of  2J  inches  aperture,  is  as  follows  ; 
tainedof  moat  of  the  interesting  phenomena  The  square  of  the  2|  object-glass  is  7.56; 
of  the  heavens— such  as  the  spoU  on  the  sun  that  of  3},  10.56 ;  and  that  of  the  .^,  14.06 ; 
—the  mountains,  vales,  and  caverns  on  the  m  that  the  light  admitted  by  the  3^^  corn- 
lunar  8ur(Boe— the  phases  of  Mercury  and  pared  with  the  2j  aperture  is  nearly  as  10  to 
Venus—the  spoU  on  Man— the  satellites  and  7 ;  and  the  light  admitted  by  the  3  j  object- 
belta  of  Jupiter— the  ring  of  Satumr-many  glass  is  nearly  double  that  of  the  «|  aperture, 
of  the  more  interesting  nebuls,  and  most  of  and  will  bear  nearly  a  proportional  increase  of 
the  double   stars  of  the  second  and  third  magnifying  power) 

dasses.  When  the  object^aas  of  thk  tele-  3.  The  6  feet  Achromatic  Telescope.-^ 
acope  is  accurately  figured  and  perfectly  The  focal  length  of  the  object-gtaas  of  this 
achromatic,  a  power  of  firom  200  to  230  may  telescope  is  5  feet  3  inches,  and  the  diameter 
be  put  upon  it,  by  which  the  division  of  of  its  aperture  3  8-10  inches.  The  usual 
Saturn's  ring  might  occasionally  be  pereeived.  magnifying  powers* applied  to  it  are,  for  land 
It  is  more  easily  managed,  and  represents  ob-  objects  65  times,  and  for  celestial  objects  110, 
jects  considerably  brighter  than  reflecting  tele-  190,250,  and  sometimes  one  or  two  hi^ier 
scopes  of  the  same  price  and  magnifying  powers.  The  quantity  of  light  it  poaiesses  is 
power,  and  it  is  not  so  apt  to  be  deranged  as  not  much  larger  than  that  of  the  3  j  feet  tele- 
reflectors  generalfy  are.  A  telescope  of  a  less  acope,  with  3}  inches  aperture ;  but  the  larger 
size  would  not,  in  general,  be  found  satisfius-  focal  length  of  this  telescope  is  considered  to 
tory  for  viewing  the  objects  I  have  now  sped-  be  an  advantage,  since  the  longer  the  focus  of 
fled,  and  for  general  astronomical  purposes.  It  the  object-glass,  the  less  will  be  its  chromatic 
may  not  be  improper,  for  the  information  of  and  spherical  aberrations,  and  the  larger  maj 
some  readers,  to  explain  what  is  meant  in  Mr.  be  the  eyeglasses,  and  the  flatter  the  field  of 
Tulley*s  catsiogue  when  it  is  stated  that  this  view. 

instrument  **  has  one  eyepiece  for  day  objects.       The  following  are  the  prices  of  these  tdo- 

to  vary  the  magnifying  power/'  The  eye-  scopes,  as  marked  in  Mr.  TuUey's  catalogue: 
piece  alluded  to  is  so  constructed,  that  by  £       d. 

drawing  out  a  tube  next  the  eye  you  may  in-       5  ^^^  tdeacopes,  3*  inches  aper^ 

crease  the  power  at  pleaaure.  and  make  it  to  ture,  on  a  universal  equatorial  stand, 

vary  say  from  40  to  80  or  100  times;  so  that  ^j^jj    achromatic   finder,  4  eye- 

mh  a  construction  of  the  terrestnal  eyepiece  pieces   for  astronomical  purposes 

(to  be  afterward  explained)  serves,  m  a  great  ,^  ^  fo,  ^    ^.bjects,  to  vary  the. 

measure,  the  purpose  rf  separete  eyepieces,  magnifying  power,   pad£«d  in  a 

The  whole  length  of  the  8J  feet  telescope,  mahogany  box  100  guineas  to  167  10  0 
when  the  terrestnsl  eyepiece  is  applied,  is       7  feet  ditto.  5  indies  aperture, 

about  4i  feet  from  the  object-glass  to  the  flist  ^  .  „^,y  improved    universal 

*^ wf"    u        ^^._       *  •_     t.  f  equatorial  stand,  6  eyepieces   for 

When  the  aperture  rf  the  object-glass  of  astronomical  purposes  and  1  for 

this  telescope  exceeds  2j  mdies,  tta  pnce  day  dejects,  to  vary  the  magnifyii^ 

rapidly  BdvanM.    .    ^,     ^  ^    ,         ,      ^  power,  with  achromatic  finder  and 

The  following  is  Mr.  TuDey's  snle  of  Troughton's  micrometer       .        .  207    5  0 
prices,  proportionate  to  the  ucrease  of  aper- 

tflfe :  The  above  are  all  the  kinds*  of  achromatic 

£  a.  d.  teiesoopes  generally  made  by  the  Loudon  op- 

3i  feet  telescopes,  3}  inches  aper*  tidans.    Those  of  the  larger  kind,  as  5  and  7 

ture,  with  vertical  and  horizontal  feet  telescopes,  and  the  8^  feet  with  3}  inches 

radL-work     motions,     acfaromatie  aperture,  are  generally  made  to  order,  and  are 

inder,  3  eyepieces  for  astronomi-  not  always  to  be  procured.    But  the  2}  and 

tal  purposes,  and  one  for  day  ob-  3}  feet  achromatica  of  2}  inches  aperture  are 

Jects,  to  vary  the  magnifying  power,  generally  to  be  found  rrady  made  at  most  of 

packed  in  a  mahogany  box  •    42    0  0  the  opticians'  shops  in  the  metropolis.    Tba 

Ditto,  ditto,  3|  inches  diameter,  prices  of  these  instruments  are  neariy  tlM 

mounted  as  above        •  •    68    6  0  Mme  in  moet  of  the  opticians'  shops  in  Loa 

(812) 
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Jon.    Some  oT  tbem  dimand  *  higher  price,  ii  fumlilied  wMi  ui  ipprntuB  for  equttorul 

bat  fen  of  Ihcm  Bra  eieTK>)d  loner  thuiwbal  motion*.    The  bras  pin  ii  nude  to  moTS 

bM  been  ilated,  unlen  in  certain  cue*  where  round   in  the  lirue  sodcet  b,  ind  may  be 

•  diMonnt  ia  BlIoneiL  tightened  by  meaiu  of  ttu  Gnger  ten^  d. 

The  ituidi  for  theM  telcKopei,  tnil  the  when  the  teleMwpe  is  directed  oeuij  to  the 

maimer  in  vhich  they  ere  fitted  up  for  ob-  object  intended  to  be  viewed.    Thii  locket 

■emtion,  ii  represented  in  figure*  57,  58,  uid  mty  be  eet  perpendicuIaT  to  the  horjion,  or  to 

B8.    Fig;  B7  repreeenti  either  the  9}  or  the  any  other  required  uigle ;  end  the  qoantitj 

I1g.08. 


Zi  feet  teleecopee,  mounted  on  ■  plain  brui 
■tand,  to  be  placed  on  a  table,  j1  i*  the  long 
eyepiece  for  land  objecti,  and  B  the  amal] 
eyepiece  for  aetroniHiucal  obaervalion,  which 
ii  compoeed  of  (wo  lenaea,  and  lepreeente  the 
otgect  in  an  inverted  poeilion.  Then  eye- 
piecea  ve  screwed  on,  a*  occasion  requires,  at 
E,  the  eye  end  of  the  telescope.  The  ihoiteT 
id  the  two  aitronomicsl  ojetabes  which  ac- 
company this  telescope  produces  the  highest 
magnifying  power.  For  adjusting  the  tele- 
scope to  distinct  vision,  there  is  *  brass  knob 
or  buKon  at  o,  which  moves  a  piece  of  nrk.- 
WoA  connected  with  the  eyetufaie,  which  must 
be  turned  either  one  way  or  the  other  till  the 
otject  appean  disliuclly,  and  dtfierent  eyes 
frequently  require  a  dil&rent  adjustment. 

Fig.  fid  represents  a  fi  feet  telescope  fitted 
Dp  for  aBtronomical  obaervationi.  It  is 
tuonnted  on  a  mahogany  stand,  the  three  leg* 
of  which  are  made  to  dose  up  together  ^ 
neans  of  the  brass  frame  a  a  a,  which  is 
composed  of  three  bar*,  connected  with  three 
joints  in  the  centre,  and  three  other  joinb, 
tutiiMcted  with  the  lht«e  mahogany  bars.    It 


of  the  angle  is  aocertained  by  the  divided  arc, 
and  the  instrument  made  fost  in  that  position 
b;  the  screw  t.  If  this  socket  be  set  to  the  lati- 
tude of  tlie  place  of  obaerration,  and  the  [riane  of 
this  arc  be  tamed  so  as  to  be  in  the  plane  of  the 
meridian,  the  socket  b  being  filed  to  the  in- 
cUna^on  of  the  pole  of  the  earth,  the  tele- 
scope, when  turned  in  this  socket,  will  havs 
an  equatorial  motion,  so  that  celestial  objects 
may  be  always  kept  in  view  when  this  equa- 
torul  motion  ia  perfiirmed.  The  two  bandies 
at  k,  sre  connected  with  rack-work,  intended 
to  move  the  telescope  in  any  reqoinid  direc- 
tion. The  two  sets  of  braae  sli^g  rods,  1 1, 
are  intended  to  render  the  telescope  as  steady 
as  possible,  and  to  elevate  and  depress  it  at 
pleasure,  and  are  so  constructed  a*  to  alid< 
into  each  other  with  the  utmost  ease. 

ThtAnder  is  placed  U  A  E,  either  on  the 
too  DT  the  left  side  of  the  tube  of  the  telesct^ 
When  high  msgnifying  powers  are  applied 
to  any  telescope,  it  is  sometimes  difficult.  Ml 
account  of  the  smallness  of  the  field  of  new, 
to  direct  the  main  tube  of  the  lelesc<^  to  the 
object.  But  the  finder,  which  is  a  letoscope 
wUh  a  small  power,  and  oonsequently  hss  a 
large  Geld  <  f  view,  when  diracted  to  any  ob> 
(S13) 
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jaet,  it  it  eaUj  fam^  •MJ  bcjog  bfnight  to  w«i,  liknrin,  tha 

die  cantn  of  th«  Md,  when  two  i  ii—  luiii  tha  obHTver  to  oonlinae  waled  at  tbe  m 

inlcned  aach  othai,  it  will  then  be  teea  in  beiglit  from  the  floor,  although  the  tekacopB 

the  larger  leleec^n.    A  ii  tbe  ejetobe  br  be  niaed  (o  any  altitude,  Uc  cJtaalian  ba^ 

tarreatnal  objecta,  "lyt'^'ng  faor  glaieei,  and  entirtfy  al  the  object  aid,  aJtbongfa  it  maj 

C  ooe  of  tha  artronnnueal  eyepiecea.     A  be  changed  fiom  Ihe  borixan  to  the  nnith. 

Bocket  iarejM«miledBtr,coataiiiiiigaataiDed  The  frantewoik  ii  oonqioaad  oT bare  of  aaho- 

gtaaa,  whicb  ia  acmred  to  an;  of  the  «ja-  gany,andieataoii  three  caaton,  tiro  of  which 

piecea,  lo  protect  the  eye  fiom  the  glare  of  are  laade  fiut  to  their  reniactiTe  leg*  in  tbe 

light,  whoi  Tiewing  the  epola  of  Om  ran.  urad  way,  and  the  Ihird  atanda  under  tha 

llie  hnm  nut  above /ii  inlaoded  fbr  the  ad-  middle  of  the  lower  horiaoDlal  bar  (hat  eoo- 

K'maQt  at  the  eyepiece  to  diatinct  Tiaion.  oecta  the  two  oppoaite  lege,  aa  that  the  fiama 
3J  feet  leleacope  ij  aometimei  mouDtod  has  all  the  advaatagea  of  a  tiipod.    Aa  it  ba- 
le thia  bnn.  eomea  wry  incoavenient  to  atoop  lo  the  eye 
ng.  69  repreaenta  a  6  n  6  faet  teleact^ie,  end  of  a  teleaeope  when  tbe  eltitode  of  en 
p{_  Qg^  otjectiaconiiderable,  and  the  centre  of  DMitian 


Pnperliont  of  CumUurt  of  tht   l^natt 
vAiehfam  m  athvmatu  Ob/cet-glam. 

a  nifrfianira  may  Ael  • 


d  by  different  diake  of  crown  and 
d  of  Ihe  difficult  of  prodDciiis 
I  meana  the  exact  CDn>ea  which 
lieoiy  reqmrea.  Tha  IbUowing  table  abows 
(ha  iidi  of  curratnre  of  the  diflennt  anT&oee 
at  the  kniea  neeeawry  to  tana  a  douhk 
adrwiMfK  oifCrt-^Jiw,  it  briug  anppoaed  thai 
the  aine  oS  rebictiaD  iu  the  crown-glaw  ia  aa 
1 JSS  to  I,  end  in  tbe  fliat  M  1 JTSS  to  1, 
Ihe  ratio  of  their  diapenm  poweia  being  aa 
1  to  1^34.  II  ia  alao  Manmed  Uwt  tbe  cor^ 
Tatnrea  of  the  eDnarre  len*  >ie  aa  1  to  3,  that 
it,  Uiat  be  <nie  ade  iJ  thia  lena  ii  gnmiid  on 
a  tool,  the  radiua  of  which  ia  dootde  that  of 
the  oihei.  like  lit  cohunn  expmaea  tha 
compound  foenaof  the  ot^ecUgUaa  in  httkui 
nby  the  3d  colunnalalei  the  radiua  of  the  onicTMr 
.  .  M  the  advantage  of  aap-  aur&ce  of  the  crMon,  and  eohmn  3d  itap» 
(lorting  the  leleicope  in  two  placea,  which  taior  aide.  Column  4lh  elpreaaea  the  racial 
lendert  it  eitremely  aleady,  a  proper^  of  oftbeantcfior  anrfueoftbeeoneoM  len(,aDd 
peal  ijnportaDce  when  viewing  celMtial  tia-  column  fith  iU  poeterior  aai&ce,  which,  it  wiM 
jecta  witL high magni^g powBia.    It  poe-   beobaerTed,i*eiactlydoiib;ethatar(haellwr: 


m 

*> 

M.      HO 

41.    rii 
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F^am  Oi0  preeeding  table  it  wSl  be  teen  that, 
to  couatmct,  for  example,  a  30  inch  compouiid 
object^laai,  the  radios  of  the  anterior  aide  of 
the  zrown  must  be  7^  inches,  and  that  of  the 
posterior  side  11.63  inches;  the  radius  of  the 
anterior  surface  of  the  concave  10.4S8,  and 
that  of  the  posterior  20.856  inches.  It  may 
be  proper  to  observe,  that  in  these  oompatft- 
tionsy  the  radius  of  the  anterior  surfiuse  of  the 


ooncare  is  leas  than  the  posterior  ode  of  tlM 
convex,  and  consequently  admits  of  its  i^ 
proach,  without  touching  in  the  centie  m 
circumstance  which  always  requires  to  bo 
guarded  against  in  the  combination  of  achro- 
matic glasses.  The  following  table  shows 
the  radii  of  curvature  of  the  lenses  of  a  inpi$ 
object^asfl^  calculated  from  formula  iV»dm?irf 
by  Dr.  Robison,  of  Edinbuxgh: 


raed 

Ow«ts  Im  oTcrowB  ghM. 

CoKat*  bat  of  flbi  glsM. 

OoQvalaot 

X  CfOWB  fitMm 

ImIw. 

IM. 

Dm. 

loe.    Dm. 

laCi    Dae. 

iM.    D«e. 

lae. 

Dm. 

be.    Dae. 

0 

4. 

M 

3.    OS 

3.     OS 

0.    80 

0. 

SO 

.    04 

tf 

0. 

83 

4.    50 

4.    50  . 

0.    54 

0. 

54 

.    OS 

IS 

0. 

85 

0.    17 

0.    17 

18.    75 

18. 

75 

1.    88 

18 

IS. 

07 

0.    18 

0.     IS 

19.    08 

10. 

06 

1.    OS 

t4 

18. 

33 

18.    85 

18.    85 

35.    50 

S5. 

50 

8.    00 

30 

ts. 

71 

15.    10 

15.     10 

31.    78 

31. 

79 

8.    80 

86 

87. 

33 

18.    85 

18.    85 

38.    17 

38. 

17 

8.    84 

4S 

SI. 

Ki 

81.    88 

SI.    SB 

44.    53 

44. 

53 

4.    48 

48 

SO. 

QOI 

84.    33 

84.    83 

50.    OS 

50. 

OS 

0.    18 

M 

40^ 

87.    38 

87.    80 

57.    88 

57. 

88 

5.    70 
0.    4 

00 

45. 

48 

30.    33 

80.    33 

OS.    58 

03. 

58 

Hie  following  table  contains  the  proportions  of  cnrratoro  said  to  be  empkyed  bytbo  Lo^ 
dan  OjoCicianss 


OmnK^mn^^M^ 

ledlM  of  both  the  HiftcM 
•rikeaoaciraorfliMtfw 

OMveileMefewiPBilMh 

iBtlM. 

bi^ 

Dm. 

iMi   Dm. 

bCb    Dee. 

IM. 

Dee. 

lac;    Dee. 

0 

3. 

77 

4.     40 

3.    47 

3. 

77 

4.    40 

0 

5. 

05 

0.    74 

5.    SI 

6. 

05 

0.    74 

18 

7. 

54 

8.    00 

0.    05 

7. 

54 

8.    00 

18 

11. 

SO 

18.    48 

10.    4S 

11. 

30 

13.    48 

84 

15. 

08 

17.    08 

13.    00 

15. 

06 

17.    08 

30 

88. 

01 

SO.    00 

80.    84 

SS. 

01 

SO.    00 

48 

SO. 

38 

31.    45 

84.    31 

SO. 

38 

81.    45 

48 

30. 

10 

35.    00 

87.    80 

so. 

10 

35.    00 

•54 

33. 

01 

40.    45 

31.    87 

33. 

01 

40.    45 

00 

37. 

06 

44.    04 

34.    74 

37. 

06 

44.    04 

From  this  table  it  appears  that  the  two 
eonvex  lenses  have  the  same  radii.of  their  le- 
spective  sides,  and  that  the  concave  flint  lens 
has  its  two  suifooes  equally  concave,  so  that 
a  triple  objeetpglass  formed  according  to  these 
proportions  would  requira  only  three  pair  of 
grinding  tools.  The  following  are  the  curves 
of  the  lenses  of  one  of  the  best  of  DoUond*s 
achromatic  telescopes,  the  focal  length  of  the 
compound  object-glass  being  46  inches. 
Beckoning  from  the  surfoce  next  the  object, 
the  radii  of  the  crown  glaM  were  28  and  40 
inches ;  the  concave  lens  20.9  inches,  and  the 
tnnn  crown  glass  lens  28.4  and  28.4  inches. 
This  telescope  carried  magnifying  powers  of 
from  LOO  to  200  times. 

Although  I  have  inserted  the  above  tables, 
which  might,  in  some  measure,  guide  an  in- 
genious artist,  yet,  on  the  whole,  a  private 
amateur  has  little  chance  in  succeeding  in 
such  attempts.  The  diversity  of  glasses,  and 
the  uncertainty  of  an  unpratiised  workman's 
producing  the  precise  curvature  he  intends, 
IS  so  great,  that  the  object^laas,  for  the  most 

K  turns  out  diflerent  from  his  expectations, 
great  difficulty  in  the  constractiQii  is  to 


find  the  exact  proportion  of  the  dispevriw 
powers  of  the  crown  and  flint  glass.  The 
crown  is  pretty  constant,  but  there  are  hardly 
two  pots  of  flint  g^aas  which  have  the  same 
dispersive  power.  Even  if  constant,  it  is 
difficult  to  measure  it  accurately;  and  aa 
error  in  this  greatly  aflects  the  instrument, 
because  the  fo^  distances  of  the  lenses  must 
be  neariy  as  tiieir  disperrive  powers.  In  the 
two  preceding  tables,  the  sine  of  incidence  in 
the  crown  glauM  is  supposed  to  be  to  the  suae 
of  refraction  as  1  J}26  to  1 ;  and  in  the  flint 
glass,  as  1.604  to  1.  Opticians  who  make 
great  numbers  of  lenses,  both  of  flint  and 
crown  glass,  acquire,  in  time,  a  pretty  good 
guess  of  the  nature  of  the  errors  whidi  may 
remain  after  they  have  finished  an  object- 
glass ;  and  having  many  lenses  intended  to  be 
of  the  same  form,  but  unavoidably  diflbring  a 
little  from  it,  they  try  several  of  the  concaves 
with  the  two  convexes,  and  finding  one  better 
than  the  rest,  they  mske  use  of  it  to  complete 
the  set  In  this  way  some  of  the  best  achn^ 
matic  telescopes  are  frequently  formed.  I 
have  sometimes  found,  when  supplying  a 
concave  flint  glass  to  a  telescope  where  it 

01A 
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hippenca  to  be  wanting,  dimt,  of  fbur  ar  flmi       By  meu»  of  id  msenioiu  primatie  app*- 

eonaiTo  lenKinhich  Bppmred  to  be  the  «nw  ntm,  lie  eiunbiad  the  opiicti  pn^Mitiei  ofs 

u  to  curvature  md  other  properties,  only  one  greil  *uiety  ottmla.   The  icdDtioiu  of  metab 

wu  fband  to  produce  ■  diitinct  uid  coIoutUm  and  Rmi-nMtali  prored  in  all  cane  tmn  A>- 

iroige.    Should  any  one,  however,  wiih  to  pernve  thui  croira  glaea.    Bome  of  the  aallKi 

attempt  the  eoiutnictioii  of  an  achromatic  sucb  m  aal  ammoniac,  giaatty  increaaad  the 

Inu,  die  brat  my  for  prcTenting  dUappoiot-  diipeisiTe  poner  cd' water,     llie  maiine  mtM 

menta  in  &t  reiult  is  to  procure  b  varUiy  of  disperaei  Teij  cmaiderably,  and  Ibia  qoali^ 

tablei  of  the  reapectiie  curralutea  founded  increawi  with  ita  atmigtb.    The  hkmI  dia- 

on  differeni  amditimu,  and  which,  of  couiw,  pernve  floida  were  aecoidingily  fimiid  to  ba 

require  the  aurfacei  of  the  BeTeraJ   [eiuea  to  those  in  which  thia  add  and  die  roetali  wera 

be  of  difierent  curres.     Hinng  ieoaea  of  dif^  combined.     The  chemical  praparation  called 

fecent  radii  at  hii  command,  and  having  glaai  cautlieum  tmliTnoniaJt,  or  butter  of  antimony, 

of  diSerent  relncliTe  or  diiperaJTe  powera,  in  ita  moat  concentrated  atate,  when  it  baa 

when  one  comlrilutioD  doei  not  exactly  auit,  juat  attracted  cufficient  humidi^  to  irnder  it 

he  may  try  another,  and  ultimately  may  auc-  fluid,  powaaaea  the  qtlality  of  diapenitig  itw 

caed  in  conatructing  a  good  achromatic  tete-  raya  in  an  aatoniahmg  degree.    The  great 

■copci  Tor,  in  many  eaaea,  il  baa  been  found  quantity  of  the  aemi-mela]  ntabed  in  aohi> 

that  chance,  or  a  huipf  combinatioa  of  leoiea  tion,  and  the  highlj  concentrated. atate  cf  the 

bj  trial,  bai  led  to  ue  foimalion  of  an  eicel-  marine  add,  are  cotuideied  as  the  cauae  of 

lant  object-glaaa.  thia  atriking  e%ct.    ComiaiTe  enhlinute  <t 

.  ,         ,.   „.,  1   r  ^  -J  mercuiT,  adilod  to  a  lolution  of  lal  ammom- 

Jthvmatu!  TitaapeM  eompoKdo/Jhud  „^„  -^  ^^^  poaae«>i  the  next  plaoe  to 

""*'*•  the  butler  of  antimony  among  the  diapetma 

Tlie    beat    achromatic    teleacopea,    when  fluida  which  Dr.  Blali  examined.     The  «a- 

ndnutely  eiamined,  are  found  to  be  in  aome  aealial  oila  were  found  to  hold  the  next  raiA 

napecta  defective,  on  accomit  of  that  alight  to  metallic  aotutiona  among  fluida  which  poa- 

degree  of  colour  which,  by  the  aberration  of  aeaa  the  diqiernve  quality,  particularly  thoaa 

the  rays,  they  give  to  objecia,  onleas  the  ob-  obtained  frorn  bitumiBaiia  minerals,  as  native 

jeet-glaas  be  of  amall  diameter.     When  we  petrolea,  pit  coal,  and  amber.     The  dii^mva 

examine  with  attention  a  good  achromatie  power  of  the  essential  oil  of  aaaiiafriij,  and  Iba 

telescope,  we  find  that  it  doe*  not  show  white  eaientiai  oJ  of  lemons,  when  genuine,  vren 

or  InmiDODS  objects  perfoctiy  free  Irom  colour,  found  to  be  not  much  infoiior  to  any  i^  lliia<i 

dieir  edgrs  being  tinged  on  one  dde  with  a  But  of  all  Ilw  fluida  fltted  for  optiotl  puipoae^ 

claret  coloured  fringe,  and  on  the  other  with  Dr.  Blair  found  that  Ue  inunafte  aaJ  mixta 

a  green  fringe.    This  telescope,  therefore,  i^  toilh  a  tnetaiSe  nhition,  or,  in  other  wnd% 

qniredfurtherimproveinent,toget  rid  of  these  a  fluid  in  which  the  nafina  add  and  metal- 

■econdaiy  caloun,  and  Father  Boacovieh,  to  line  particles  hold  a  due  proportiao,  most  ao> 

whom  every  branch  of  optics  is  much  indebted,  curately  suited  his  purpose.     In  a  apectram 

dia|dayed  much  ingenuity  in  bia  attempti  to  formed  by  thi*  fluid,  the  green  were  aamog 
attain  this  otject    But  it  ia  to  Dr.  Blair,  the  moat  n&angitde  raya ; 

professor  of  sstronomy  in  Edinburgh,  that  we  Fig.  00.         and  when   ita   dispersioB 

are  chiefly  indebted  fot  (be  first  sncceaafol  wm  correeted  by  thai  «f 

experiments  by  which  this  end  was  accom-  E  glass,  Ihsre  was prodaoad an 

Ehdied.    By  a  judicious  aet  of  experiments,  inverted    secoaidaiy    *pa» 

s  proTcd  that  the  qusli^  of  diqiening  the  trum,  that  ii,  one  in  whidi 

rayi  in  a  greater  degree  than  crown  ^aas  is  the  green  wai  above,  when 

not  confined  to  a  few  mediums,  but  is  pos-  jl  would  have  been  below 

aessed  by  a  great  varie^  of  fluids,  and  Inr  aome  *rithacommoamedium.He 

of  these   in   a  most  extraordinary  degree.  therefore  placed  a  coocan 

Having  obsFiVed  that  when  (he  extreme  red  lens  of  muriatic  acid  with 

•nd  violet  ray*  were   pertectly  united,  the  a  metallic  solutian  betireen 

green  were  left  out,  he  conceived  the  idea  of  the  two  lenses,  as  in  fig. 

making  an  achromalic  concave  lens  which  OD,  where  A  B  ia  the  cod- 

sliould  reliBct  the  green  leaa  than  the  united  cave  fluid    lens.    C    F   » 

red  and  violet,  and  an  achromatic  convex  lens  plano-eoovei  laos,  with  ita 

which  ahould  do  the  same ;  and  as  the  con-  plane  side  next  the  object, 

cave  lens  refracted   the  outstanding  green  to  and    £    J)    a     mei ' 

the  axis,  while  the  concave  one  reiracted  them  _  With  this  obiect-glsi 

from  the  axis,  it  followed  that,  by  a  combina-  rays    of   difierent  ci 

tion  of  these  two  opposite  eflfects,  (he  green  were  bent  from  their  rectilineal  courae  widl 

would  be  united  with  the  ted  and  violet.  the  wma  equality  andreguhirilyBainrBaectiaa. 
iBlOi 
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MMoopM  oonflrected  wifh  saeh  object- 
gliMWW  wem  examined  bj  the  late  Dr.  Robi- 
•on  sad  Fnkama  Play&ir.  The  focal  die- 
tanoe  of  the  objeel-glan  of  one  of  theee  did 
not  exceed.  17  inches,  and  yet  it  bore  an 
raeiture  of  3|  inehee.  They  viewed  eome 
angle  and  double  itan  and  some  common 
objects  with  tiiie  telescope,  and  found  that,  in 
magnifying  power,  brii^tness,  and  distincb* 
neas,  it  was  manifestly  superior  to  one  of  Mr. 
DoUond's  of  48  inches  focal  length.  They 
had  moet  distinct  vision  of  a  star,  wh^n  using 
an  ereeiing  eyepiece,  wliich  made  this  tele- 
scope magnify  move  than  100  times,  and  they 
found  the  field  of  vtsian  as  uniformly  distinct 
aa  with  BoHond's  43  inch  telescope,  magnify- 
ing 46  times,  and  were  led  to  admire  the  nice 
figuring  and  centring  of  the  rery  deep  eye- 
glasses which  were  neoessaiy  for  this  amplifi- 
cation. They  saw  double  stars  with  a  degree 
of  perfection  which  astonished  them.  These 
telescopes,  however,  have  never  yet  come  into 
general  use ;  and  one  reason,  p^haps,  is,  that 
they  are  much  more  apt  to  be  deranged  than 
telescopes  constructed  of  object-glasses  which 
axe  solid.  If  any  species  of  ^ass,  or  odier 
solid  transparent  subMance  could  be  found 
with  the  same  optical  properties,  instruments 
might  perhaps  be  constructed  of  a  laiger  siae, 
and  considerably  superior  to  our  best  aohro> 
matic  telescopes.*  It  is  said  that  Mr.  Blair, 
the  son  of  Dr.  Blair,  some  years  ago  engaged 
in  prosecuting  his  fiither's  views,  but  I  have 
not  heard  any  thing  respecting  the  result  of  b"s 
investigations. 

Barhw's  Refracting  Telescope  UiUh  a  fliUd 
concave  Lens, 

Professor  Barlow,  not  many  years  ago,  sug- 
gested a  new  fluid  telescope,  whidk  va  deserv- 
ing of  attention,  and  about  the  year  1839 
constnicted  one  of  pretty  large  cKoiensions. 
The  fluid  he  employs  for  tiiis  purpose  is  the 
sui^huret  a/earbon,  which  he  found  to  be  a 


substance  which  possessed  every  requisite  he 
could  desire.  Its  index  is  near^  the  same  as 
that  of  the  best  flint  glass,  with  a  dispersive 
power  more  than  double.  It  is  perfectly  co- 
iouriess,  beautifully  transparent,  and,  although 
very  expansible,  possesses  the  same,  or  very 
nearly  the  same,  optical  properties  under  all 
circumstances  to  which  it  is  likely  to  be  ex- 
posed in  astronomical  observations,  except, 
perhaps,  direct  observations  on  the  solar  disk, 
which  wUl  probably  be  found  inadmissible. 
Mr.  Barlow  first  constructed  an  object-glass 
with  this  fluid  of  3  inches  aperture,  with 
which  he  could  see  the  small  star  in  Polaris 
with  a  power  of  46,  and  with  the  higher 
powers  several  stars  which  are  considered  to 
require  a  good  telescope,  for  example,  70,  p 
Ophinchi,  39  Booiis,  the  <][uadrupiB  star  $ 
LyTD,  ^  Aquarii,  a  Herculis,  dbc  He  next 
constructed  a  6  inch  objectpglass.  With  this 
instrument,  the  small  star  in  Polaris  is  so  die- ' 
tinct  and  brilliant,  with  a  power  of  143,  that 
its  transit  might  be  taken  with  the  utmost 
certainty.  As  the  mode  of  eonstmcttng  these 
telescopes  is  somewhat  novel,  it  may  be  ex- 
pedient to  enter  somewhat  into  detail. 

In  the  usual  construction  of  achromatic 
teliescopcs,  tiie  two  or  three  lenses  composing 
the  object-giass  are  brought  into  immediate 
contact;  and  in  the  fluid  telescope  of  Dr. 
Blair,  the  construction  was  the  same,  the  fluid 
having  been  incloaed  in  the  object-ghss  itself. 
But  in  Mr.  Bariow's  telescope,  the  fluid  coxw 
rectii^  lens  is  placed  at  a  di^nco  from  the 
plate  lens  equal  to  half  its  focal  length ;  and 
it  mig^t  be  carried  still  further  back,  and  yet 
possess  dispersive  power  to  render  the  object- 
glass  achromatic  By  this  means,  the  fluid 
lens,  which  is  the  most  difBcuIt  part  of  the 
construction,  is  reduced  to  one-han^  or  to  leas 
than  one-half  of  the  size  of  the  plate  hum ; 
consequentfy,  to  construct  a  telescope  of  10 
or  12  inches  aperture  involves  no  greater 
difficulty  in  the  manipulation  than  in  making 
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a  telescope  of  the  usual  description  of  6  or  6 
inches  aperture,  except  in  the  simple  plate  lens 
itself;  and,  hence,  a  telescope  of  this  kind  of 
10  or  12  feet  length  will  be  equivalent  in  its 

*  For  a  nore  nartteular  aecoant  of  Dr.  Elalr*s 
lafltrumcnta  and  experiments,  the  reader  is  re- 
ferred to  hb  Dissertation  on  this  subject  In  vol. 
U.  of  the  **  Tranaaetkins  of  the  Royal  Society  of 
Edloburgh/*  wbicli  oceupiea  76  pages,  ox  to  Ni- 
elK>l«on*s  **  Journal  of  Natural  Philosophy,*'  &C., 
%aarto  seriet,  vol.  i.  April— September,  1797. 
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focal  power  to  one  of  16  or  20  feet  By  thia 
means  the  tube  may  be  shortened  several  feet» 
and  yet  possess  a  focal  power  more  consider- 
able than  could  bo  conveniently  given  to  it  on 
the  usual  principle  of  constructioik  This  will 
be  better  understood  from  the  abovt  dia- 
gram rfig.  61.) 

In  this  figure  A  B  C  D  represent  the  tuba 
of  the  6  inch  telescope,  C  D  the  plate  object* 
glass,  F  the  first  fbcns  of  rays,  a  e  the  fliiiil 

a  2  (iiH) 
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muBKm  lam,  dutmt  Iram  tbe  former  S4  bng,  wfakbc«iMtfa»cdlyifiydilfa«Ma 

inchu;  the  focal  length  M  F  being  46,  and,  k  inrloeeft,  and  an  apparatna  bj  which  it  aqr 

eoneequently,  ai  46 :  6 :  :  24  :  8  inches,  the  be  moved  backwaid  and  fcniaid»  ao  that  Iba 

diameter  of  the  fluid  lens.    The  resulting  proper  adjnstmanl  woMf  be  made  for  colour  in 

oompoand  focus  is  62^  inches.    It  is  obnoui^  the  fimi  instance^  and  afterward  the  focae  is 

therefore,  that  the  rays  df,  ef,  arrive  at  the  ebtained  by  the  wroal  rackHwoik  motioD.  The 

focus  under  the  same  oonYergency,  and  with  following  is  the  mode  fay  which  iSbe  fluid  was 

the  same  light  as  if  they  proceeded  from  a  incloaed.    After  the  best  positioa  has  been 

lens  of  six  inches  diameter,  placed  at  a  die-  determined  pracAioaUy  for  tbe  checks  fonning 

tance  beyond  the  object-glass  C  D  (as  G  if,)  the  fluid  kos^  these,  with  the  ring  between 

determined  by  producing  thoee  rays  till  they  tfaam  ground  and  polished  aeesrately  to  tfaa 

meet  the  sides  of  the  tube  in  G  Hy  namely,  at  aasae  curves,  are  applied  together,  and  taken 

62.5  inches  beyond  the  fluid  lens.    Hence,  it  into  an  artificial  high  tempemture^  ezeeedinc 

is  obvious,  the  rays  will  converge  as  they  the  greatest  at  wfaioh  the  teleeoope  is  ever  «z- 

would  do  from  an  object  giass,  G  H,  of  the  pected  to  be  used.  After  remaining  here  with 

usual  kind  with  a  focus  of  10  feet  5  inches,  the  fluid  some  time,  the  space  between  the 

We  have  thus,  therefore,  shortened  the  tube  glasses  is  completely  filled,  immediately  doeed, 

9SJ6  inches,  or  have  at  least  the  advantage  of  cooled  down  by  eyqponUion,  and  removed  into 

a  focus  38.5  inches  longer  than  our  tube ;  and  a  lower  temperatureb    By  thie  means  a  sod- 

the  same  principle  may  be  carried  much  fiir^  den  condensation  takes  place,  an  cztemsl 

-  ther,  so  as  to  reduce  the  usual  length  of  r»-  pressure  is  brought  on  the  chedu,  and  a  bnb> 

fracting  telescopes  nearly  one  hal(  without  ble  formed  inade,  which  is,  of  course,  filled 

increasing  the  aberration  in  the  first  glass  b^  with  the  vapour  of  the  fluid ;  tbe  ezcess  of  the 

yond  the  least  that  can  possibly  belong  to  a  atmospheric  pressure  beyond  that  of  the  va> 

telescope  of  the  usual  kind  of  the  whole  pour  being  afterward  always  acting  external^ 

length.    It  should  likewise  be  obeerved,  that  to  prevent  contact    The  eztremb  edges  are 

the  adjustment  for  focus  may  be  made  either  then  aealed  with  the  serum  of  human  blood, 

in  the  usual  way  or  by  a  slight  movement  of  or  by  strong  fish-glue,  and  some  thin,  pliable 

the  fluid  lens,  as  in  the  Gregorian  Reflector%  metal  surfooe.  ,By  this  process,  Mr.  Bariow 

by  means  of  the  small  speculum.  says,  **  I  have  every  reason  to  believe  the  lass 

Mr.  Barlow  afterward  constructed  another  becomes  as- durable  as  any  lens  of  solid  glass, 

larger  telescope  on  the  same  principle,  the  At  all  events,  I  have  the  satisfiietion  of  stating^ 

clear  aperture  of  which  is  }  inches.    Its  tube  that  my  first  3  inch  telescope  has  now  been 

is  1 1  feet,  which,  together  with  the  eyepiece,  completed  more  than  fifteen  months^  and  that 

makes  the  whole  length  12  feet,  but  its  efleo-  no  change  whatever  has  taken  place  in  its 

tive  focus  is,  on  the  principle  stated,  18  feeL  performance,  nor  the  least  perceptible  altera- 

It  carries  a  power  of  700  on  the  closest  double  tion  either  in  the  quantity  or  the  quality  of  the 

stars  in  Soutli's  and  Herschers  catalogue,  and  fluid." 

the  stars  are,  with  that  power,  round  and  de-       The  following  are  some  of  ttie  obeervattoos 

fined,  although  the  field  is  not  then  so  bright  which  have  been  made  with  this  teleseope,  and 

as  could  be  desired.    The  telescope  is  mount-  the  tests  to  which  it  has  been  subjected.  The 

ed  on  a  revolving  stand,  which  works  with  veiy  small  star  which  accompanies  the  pole 

considerable  accural^  as  an  azimuth  and  alti-  star  is  generally  one  of  the  first  tests  applied 

tude  instrument.    To  give  steadiness  to  the  to  telescopes.    This  small  point  of  lig^t  ap- 

stand,  it  has  been  made  substantial  and  heavy,  peered  brilliant  and  distinct ;  it  was  best  seen 

its  weight  by  estimation  being  400  pounds,  with  a  power  of  120,  but  was  visible  with  a 

and  that  of  the  telescope  130  pounds,  yet  its  power  of  700.    The  small  star  in  Aldebaran 

motions  are  so  smooth,  and  the  power  so  ar-  was  very  distinct  vrith  a  power  of  120.    The 

ranged,  that  it  may  be  managed  by  one  per-  small  star  a  Lym  was  ^tinctly  vifiblb  with 

son  with  the  greatest  ease,  the  star  being  fol-  the  same  power.   The  small  star  called  by  Sir 

lowed  by  a  slight  touch,  scarcely  exceeding  J.  Herschel  DebiUstima,  between  4  f  and  5 

that  of  the  keys  of  a  piano-forte.    The  focal  Lym,  whose  existence,  he  saya,  oould  not  be 

length  of  the  plate  lens  is  78  inches,  and  of  suspected  in  either  the  5  or  7  feet  equatorial, 

the  fluid  lens  59.8  inches ;  which,  at  the  dis-  and  invisible  also  with  the  7  and  10  foet 

tance  of  40  inches,  produce  a  fo^al  length  of  flectors  of  six  and  9  inches  aperture,  but 

104  inches,  a  total  length  of  12  feet,  and  an  double  vrith  the  20  feet  reflector,  is 

equivalent  focus  of  18  feet   The  curves  of  the  very  satisfectorily  double  with  this  telescope. 

parallel  meniscus  checks  for  containing  the  ,^  Ponwi,  maiked  as  double  in  South  and  Hei^ 

fluid  are  30  inches  and  144  inches,  the  latter  achers  catalogue,  at  the  distance  of  28^',  with 

towards  the  eye.    The  curves  for  the  plate  another  small  star  at  the  distance  of  3^  67'^ 

lens  are  66.4  and  144.    There  is  an  interior  jg  ,een  distinctly  sixfold,  four  of  the  smaH 

tube  6  inches  diameter,  and  3  feet  6  inches  aian  being  within  a  considenhly  leas  diftanft 
(81^ 
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4lMi  Hi*  TOHMte  one  of  J7  nMttel  in  te  eMu-  nuded  fiir  Hw  oljed^giafli  onl/,  if  one  eonM 
lofoe.  And,  njwstinff  the  raiiio«e  elv,  the  beprodueadoftlMttmedi^^ 
prindpdend  the  fenr  other  eten  form  a  ndni-  ftnt  gUue;  and  this  is  a  oonnderation  which 
•tae  repteefotalion  of  Jupiter  and  hie  latBl.  ehoold  have  some  weight,  and  encourage  a 
lilM,  thrae  of  them  being  nearly  m  a  line  on  poreewrance  in  the  principle  of  conrtmction.'^ 
ene  ade,  and  the  other  on   the  oppoeite. 

Coflor  ia  distinctly  double  with  ISO,  and  well  noexms'i  achsoxatic  TS&xacora  ov  a  jtbw 
opened,  and  atan  pevtectiy  round  with  860  kav. 

andTOO.  y  Leonia  and  a  Pieenim  are  seen  The  object  of  thie  conatruction  ia  to  render 
with  the  aame  powera  equally  rwmd  and  dia>  a  wnall  diak  of  flint  gla»  avaUaWe  to  peffotm 
linet  In  •  Bootia,lhe  email  star  ia  weU  aepa^  ^  ^g^  ^f  compensation  to  a  much  laiger 
nted  fiom  the  larger,  and  its  Uue  colour  well  qqq  of  crown  g^aas,  and  thus  to  render  posil" 
Barfced  with  a  power  of  860.  i^  Corona  Wq  the  construction  of  telescopes  of  much 
Boiealis  is  seen  douMe  with  a  power  of  960  larger  aperture  than  are  now  common,  with- 
«nd  700.  M  Ofionis,  f  Ononis,  and  others  out  hindrance  from  the  difficulty  at  preaent 
of  the  same  class,  are  also  well  defined  with  the  experienced  in  procuring  large  disks  of  flint 
•ame  powers.  In  regard  to  the  planets  which  glius.  It  is  well  known  to  those  who  are  ao- 
happened  to  be  visible,  Venus  appeared  beau-  quainted  with  telescopes,  that  in  the  oonstro^ 
tifuily  white  and  well  defined  with  a  power  tion  of  an  ordinary  achromi^c  object-glaas,  in 
of  120,  but  showed  some  colour  with  360.  which  a  single  crown  lena  is  compennted  bj 
Saturn,  with  the  1 20  power,  is  a  very  brilliant  a  single  one  of  flint  the  two  lenses  admit  of  bck 
object,  the  double  ring  and  belts  being  well  ing  separated  only  by  an  interval  too  small  to 
and  satisfactorily  defined,  and  with  the  360  afibrd  any  material  advantage,  m  dimima^ 
power  it  is  still  very  fine.  The  moon  also  is  (ng  the  (Kameter  of  the  JHnt  /bu,  by  placnig 
remarkably  beautiful,  the  edges  and  the  sha^  it  m  a  narrow  part  of  the  cone  of  rays,  tfas 
dows  being  weH  marked,  while  the  quantity  actual  amount  of  dieir  diflerence  in  point  of 
of  light  IS  such  as  to  bring  to  view  every  mi-  dispersive  power  being  such  as  to  render  ths 
note  distinction  of  figure  and  shade.  correction  of  the  chromatic  aberration  impoa- 

The  principal  objections  that  may  be  made  sible  when  their  nnitual  distance  exceeds  % 
to  this  construction  of  a  telescope  are  such  as  certain  limiL  This  inconvenience  Mr.  Rogen 
ttese:  Can  the  fluid  be  permanently  secured!  proposes  to  obviate  by  employing,  aa  a  oor* 
Will  it  preserve  its  transparency  and  other  recting  lens,  not  a  single  lens  of  flint,  but  a 
optical  properties  1  Will  it  not  act  upon  the  compound  one  consisting  of  a  convex  crown 
anr&ce  of  the  glass  and  partially  destroy  it?  and  concave  flint,  vriiose  foci  are  such  aa  to 
&C.  To  such  inquiries  Mr.  Barlow  replies,  cause  their  combination  to  act  as  a  plain  glaas 
that  experience  is  the  only  test  we  have ;  our  on  the  mean  refrangible  rays.  Then  it  is  evv 
spirit  levels,  spirit  thermometers,  dbc,  show  dent  that  by  means  of  the  greater  dispennvia 
that  some  fluids,  at  least,  may  be  preserved  for  power  of  flint  than  of  crown  glass,  this  wiD 
many  years  without  experiencing  any  change,  act  as  a  concave  on  the  violet,  and  afe  a  eon- 
and  without  producing  any  in  the  appearance  vex  on  the  red  rays,  and  thai  the  more  power- 
of  the  glass  tubes  containing  them.  But  should  fully,  according  as  the  lenses  separately  have 
any  of  these  happen,  except  the  last,  nothing  greater  powers  or  curvature.  Ii  then,  socb 
can  be  more  simple  than  to  supply  the  means  a  compound  lens  be  interposed  between  tha 
of  replacing  the  fluid  at  any  time,  and  by  any  object-ghuH  of  a  teleaoope— supposed  to  ba  n 
person,  widiout  disturbing  the  adjustment  of  nngle  lens  of  plate  or  crown  glaas— and  lis 
the  telescope.  He  expresses  his  hope  that,  focus,  it  will  cause  no  alteration  in  the  fiMOa 
should  these  experiments  be  prosecuted,  an  for  mean  ray8,'while  it  will  lengthen  the  Ibens 
achromatic  telescope  shall  ultimately  be  pro-  for  violet,  and  shorten  it  for  r^  rays.  Now 
duced  which  shall  exceed  in  aperture  and  this  is  precisely  what  is  wanted  to  produce  an 
power  any  instruments  of  the  kind  hitherto  achromatic  union  of  all  the  rays  in  the  focnas 
attempted.  If  the  prejudice  against  the  use  and  as  nothing  in  this  construction  limits  tho 
of  fluids  could  be  removed,  he  feels  convinced  powers  of  the  individual  oorrecting  lenssi^ 
^at  welWirected  practice  wouldjjBon  lead  to  ,  ^  ^^^  ^^,^„^^  ^^^  ^^^  ^^,^,.  ^ 
the  construction  of  toe  most  perfect  mstru-  nscted  wUli  the  construetJoo  of  this  telescope  wiD 
ments,  on  this  principle,  at  a  comparatively    be  found  in  a  paper  presented  to  the  Royal  Soci- 

small  expense.    « I  am  convinced,"  he  saya,  JRL »»  I?'*  *»*  ^ .*!S!i.l"fc?'i4^"«^^^ 

1.   y  .    "^  u  *  u      1 :j  e     I  Traneactlons  of  that  Society  for  18W,  ana  like- 

**  judging  from  what  has  been  paid  for  large  ^i.^  another  paper,  published  la  the  TraasacUeas 

oMect-giasses,  that    my  teleacope,  telescope  for  18S9.    From  these  documents,  chiefly,  the  pre 

il»d,  .nd  the  taOdins  for  ob-erv-don.  with  '•'SlJfclSS,""},^;?  'JSS^lKf.:!-  jSjAif?  H 

ovary  other  requisite  convenience,  have  been  Jan.— April,  18S8,  and  Brewster's  *«Edtaib«tch 

oouitnicted  fiir  a  leas  sum  than  would  be  do-  Journal  of  Science"  for  October,  IMO. 
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Ihey  may  Aerafan  he  applied  any  where  that  principle  on  wIugIi  Mr.  Rogen  pfufioaai  to 

convenience  may  dictate ;  and  thiia,  theoreli-  conattoct  hia  teleaoope  ia  very  nearly  aimilar 

cally  speaking,  a  disk  of  flint  glass,  however  to  that  of  ProfiBsaor  Barlow,  described  abovc^ 

small,  may  be  made  to  correct  the  colour  of  with  this  difoenoe,  that  the  correcting  lens 

one  of  crown,  however  large.  of  the  profeasor's  teleso^  is  composed  of  « 

This  construction  likewise  possesses  other  transparent  fluid,  while  that  of  Mr.  Rogen  is 

and  very  remarkable  advantages:  for,  first,  a  9oUd  lena  consisting  of  a  convex  crown  and 

when  the  correcting  lens  is  approximately  concave  flint.    The  general  object  intended 

constructed  on  a  calculation  founded  on  its  to  be  accomplished   by  both  ia  the  same, 

inteiided  aperture,  and  on  the  refractive  and  namely,  to  make  a  conrecting  lens  of  a  oom- 

dispersive  indices  of  its  materials,  the  final  paratively  small  diametef  aerve  the  pnrpeee 

and  complete  dispersion  of  colour  may  be  of  a  large  disk  of  flint  giaa^  which  baa  hftbeito 

eflected,  not  by  altering  the  lenses  by  grinding  been  very  expensive,  and  very  diflicalt  to  be 

them  anew,  but  by  shifting  the  combination  procured;  and  likewise  to  reduce  the  length 

nearer  to,  or  further  from  the  object^Iass,  as  of  the  telescope,  while  the  advantage  of  a  long 

occasion  may  require,  along  the  tube  of  a  focal  power  is  secured.    A  telescope  on  this 

tolescope,  by  a  screw  motion,  till  the  condition  principle  was  constructed  seven  or  eight  yearn 

of  achromaticity  is  satisfied  in  the  best  manner  ago  by  Mr.  Wilson,  lecturer  on  Philosopl^ 

possible ;  and,  secondly,  the  spherical  aberra-  and  Chemistry,  Glasgow,  before  he  waa  awam 

tion  may  in  like  manner  be  finally  corrected,  that  Mr.  Rogers  had  proposed  a  similar  plan, 

by  slightly  separating  the  lenses  of  the  cor-  I  have  had  an  opportunity  of  particularly  in* 

recting  glass,  whose  surfsces  should  for  this  specting  Mr.  Wilson's  telescope,  and  trying 

purpose  be  figured  to  curvatures  previously  its  efiects  on  terrestrial  objects  with   nigh 

determined  by  calculation  to  admit  of  this  powers,  and  was,  on  tlie  whole,  highly  pleaaed 

node  of  correction — a  condition  which  Mr.  with   its   performance.    It  appeared   to   be 

Rogers  finds  to  be  always  possible.    The  fol-  almost  perfectly  achromatic,  and  produced  a 

lowing  is  the  rule  which  he  lays  down  for  the  distinct  and  well-defined  image  of  minute 

determination  of  the  foci  of  the  lenses  of  the  distant  oljects,  such  as  small  letters  on  sign* 

oorrecting  glass:  "The  focal  length  of  either  posts,  at  two,  three,  and  four  miles  distant; 

lens  is  to  that  of  the  object-glass  in  a  ratio  but  I  had  no  opportunity  of  trying  its  efiects 

compounded  of  the  ratio  of  the  square  of  the  on  double  stars  or  any  other  celestial  objects 

aperture  of  the  correcting  lens  to  that  of  the  The  instrument  is  above  6  feet  long ;  the 

object*gla8s,  and  of  the  ratio  of  the  dilTerence  object-lens  is  a  plano-convex  of  crown  glass, 

of  the  dispersive  indices  of  the  crown  and  flint  4  feet  focal  distance  and  4  inchea  diameter, 

glass  to  the  dispersive  index  of  crown."     For  the  plain  side  next  the  object 

example,  to  correct  the  colour  of  a  lens  'of  At  26  inches  distant  from  the  object-lens  is 

crown  or  plate  glass  of  9  inches  aperture  and  the  compound  lens  of  2  inches  in  diameter ; 

14  feet  focal  length  (the  dimensions  of  the  and  the  two  lenses  of  which  it  is  composed 

tolescope  of  Praunhofer  at  Dorpat)  hy  a  disk  are  both  ground  to  a  radius  of  3}  inches. 

of  flint  glass  3  inches  in  diameter,  the  focus  That  made  of  crown  glass  is  phruheontxXt 

of  either  lens  of  the  correcting  lens  will  re-  the  other,  made  of  flint  glass,  is  plano-concave, 

quire  to  be  about  9  indies.    To  correct  it  by  and  are  placed  close  together,  the  convex  side 

a  4  inch  disk  will  require  a  focus  of  about  16  being  next  the  object,  and  the  concave  side 

inches  each.  next  the  eye. .  The  greater  refractive  power 

•  Mr.  Rogers  remarks,  that  it  is  not  indis-  of  the  flint  glass  renders  the  compound  one 

pensaUe  to  make  the  correcting  glass  act  as  slightly  concave  in  ite  eflfect  (althongh .  the 

a  plane  lens.    It  is  sufficient  if  it  be  so  ad-  radius  of  curvature  is  similar  in  both,)  and 

justed  as  to  have  a  shorter  focus  for  red  rays  lengthens  the  focus  to  6  feet  from  tlie  objeet- 

than  for  violet    If,  preserving  this  condition,  glass ;  and  this  is  consequently  the  leng^  of 

it  be  made  to  act  as  a  concave  lens,  the  advan-  the  instrument    The  compound  rorvector  so 

tags  procured  by  Mr.  Barlow's  construction  placed  intercepts  all  those  rays  which  go  to 

of  reducing  the  length  of  the  telescope  with  form  the  image  in  the  6eld  of  view,  producing 

the  same  focal  power  is  secured,  and  be  con-  there  an   achromatic  image.    The  concave 

.sider^  moreover,  that  by  a  proper  adaptetion  power  of  the  corrector  renders  the  image 

of  the  distanoeo,  foci,  dbc,  of  the  lenses,  we  larger  than  if  directly  proiluced  by  a  convex 

might  hope  to  combine  with  all  these  advan-  lens  of  the  same  focus.     The  concavity  of  the 

lages  that  of  the  destruction  of  the  secondary  corrector  is  valuable  also  in'  this  respect,  that 

sptetrum,  and  thus  obtain  a  perfect  telescope,  a  very  slight  alteration  in  its  distance  fmm  the 

The  above  is  an  abstract  of  a  paper  read  object-glass  changes  the  focal  distence  much 

to  the  **  Astronomical  Society  of  London"  in  •more  than  if  it  were  plain,  and  enables  us  to 

April,  1828,  by  A.  Rogers,  Esq.  adjust  the  instrument  to  perfect  achromatism 

The  reader  will  easily  perceive  that  the  with  great  precision. 
(8901 
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CHAPTER  V. 

On  R^Ucling  TeleMCopes, 

Skctiov  L  was  obliged  to  give  up  the  punuit,  to  that 
HUh»^M  -/•  ii^  i^^,0m*«^  nmA  ^  .,*«#•«/  iU.  ^^  telcBcope  remained  for  a  considerable  time 
^^ -^  ^  5?^^!^  ?^  •  neglected.  It  was  several  years  aOer  Gregory 
'^^^y  ^  «iMlni««MP«  0/  ttese  m-  g^gg^ted  the  construction  of  reflecting  tele- 
*^'**"**^  scopes  before  Newton  directed  his  attenticn 
RsvLscTiire  telescopes  are  those  which  fully  to  the  subjecL  In  a  letter  addressed  to 
Tepresent  the  images  of  distant  objects  by  r&-  the  secretary  of  the  Royal  Society,  dated  in 
flection,  chiefly  fiom  concave  mirrors.  February,  1672,  he  says,  *<  Finding  reflections 
Before  the  achromatic  telescope  was  in-  to  be  regular,  so  that  the  angle  of  reflection  of 
▼ented  there  were  tiyo  glaring  imperfections  all  sorts  of  rays  was  equal  to  the  angle  of  inci- 
in  refracting  telescopes,  which  the  astrono-  dence,  I  understood  that,  by  their  meditation^ 
mers  of  the  seventeenth  century  were  anxious  optic  instruments  might  be  brought  to  any 
to  correct  The  first  was  its  very  great  length  degree  of  perfection  imaginable,  providing  it 
when  a  high  power  was  to  be  applied,  which  reflecting  substance  could  be  found  wUch 
rendered  it  very  unwiedly  and  difficult  to  use.  would  polish  as  finely  as  glass,  and  feflect  as 
The  second  imperfection  was  the  incorrect-  much  light  as  glass  transmits^  and  the  art  of 
Hess  of  the  image  as  formed  by  a  single  lens,  communicating  to  it  a  parabolic  figure  be  also 
Mathematicians  had  demonstated  that  a  pencil  obtained.  Amid  these  thoughts  I  was  forced 
of  rays  could  not  be  collected  in  a  single  point  from  Cambridge  by  the  mtervening  plague, 
by  a  spherical  lens,  and  also  that  the  image  and  it  was  more  than  two  years  before  I  pro- 
transmitted  by  such  a  lens  would  be  in  jrome  ceeded  further." 

degree  incurvated.  After  several  attempts  had  It  was  towards  the  end  of  1668,  or  in  tha 
been  made  to  correct  this  imperfection  by  beginning  of  the  following  year,  when  New- 
grinding  lenses  to  the  figure  of  one  of  the  oo-  ton,  being  obliged  to  have  recourse  to  reflec 
nic  sections^  Sir  I.  Newton  happened  to  com-  tors,  and  not  relying  on  any  artificer  lor  making 
mence  an  examination  of  the  colours  formed  the  specula,  set  about  the  work  himself  and 
by  a  prism ;  and  having,  by  the  means  of  this  early  in  the  year  1672  completed  two  small 
simple  inHtruroent,  discovered  the  different  reflecting  telescopes.  In  these  he  ground  the 
lefrangibtlity  of  the  rays  of  light— to  which  great  speculum  into  a  sphetical  concave, 
we  have  several  times  adverted  in  the  pr^  although  he  approved  of  the  parabolic  form, 
ceding  descriptions — he  tlien  perceived  that  but  found  himself  unable  to  accomplish  it. 
the  errors  «^f  telescopes,  arising  from  that  cause  These  telescopes  were  of  a  construction  som^ 
alone,  were  some  hundred  times  greater  than  what  diflerent  from  what  Gregory  had  su9> 
such  as  were  occasioned  by  the  spherical  gested,  and  though  only  6  inches  long,  were 
figure  of  lenses,  which  induced  this  illustrious  considered  as  equal  to  a  6  feet  common  re- 
philosopher  to  turn  his  attention  to  the  inn  firacting  telescope.  It  Is  not  a  little  singular, 
provement  of  telescopes  by  reflection.  however,  that  we  hear  no  move  abovt  the  con- 
It  is  generally  supposed  that  Mr.  James  struction  of  reflectore  till  more  than  half  a 
Gregory, — a  son  oi  the  Rev.  John  Gregory  century  afterward.  It  was  not  till  the  year 
minister  of  Drumoak,  in  the  county  of  Aber-  1723  that  any  refledora  were  known  to  hame 
deen—was  the  first  who  suggested  the  con-  been  made,  adapted  to  celestial  observations, 
struction  of  a  reflecting  telescope.  He  was  a  In  that  year,  Mr.  Hadley,  the  inventor  of  the 
young  man  of  uncommon  genius,  and  an  emi-  reflecting  quadnnt  whidi  goes  by  his  nanw, 
nent  mathematician;  and  in  the  year  1668,  at  published,  in  No.  876  of  the  Philosophical 
the  age  of  only  24,  he  published  in  London  Transactions,  an  account  of  a  large  reflector 
his  treatise  entitled  "Optica  Proraota,"  in  on  Newton's  plan,  whidi  he  had  just  then 
which  he  explained  the  theory  of  that  species  constructed,  the  perfermanoe  of  which  left  no 
ci  reflecting  telescope  which  still  bears  his  room  to  doubt  that  this  invention  would  r^ 
name,  and  which  he  stated  as  being  his  own  main  any  longer  m  obaenrity.  Tbe^  krge 
invention.  But  as  Gregory,  according  to  his  speculum  of  this  instrument  was  62}  inches 
own  account,  was  endowed  vrith  no  mechani-  focal  distance  and  5  inches  diameler,  was  flir- 
cal  dexterity,  and  could  find  no  workman  nished  with  magnifying  powers  of  from  IM 
capable  of  realizing  his  invention,  after  some  to  230  times,  and  equalled  in  performance  the 
ftoitleaa  attempts  to  form  proper  specula,  he  famous  aerial  telescope  of  Huygens  of  128 
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fest  in  laugh.*  Bfawe  lids  period  Hm  reflect  iperalqm,  B  E,  with  •  bob,  C  S,  in  {t>  «RL 
hW  toknopa  baa  bem  in  gmaral  dm  usoDg  tre,  the  loeua  of  which  iau«.  A  htde  bryond 
•MnDonMfiiii  moit  (ooDtrieeof  liiinipe,u)d  Ibii  fi>cD*,  towudi  the  otjeet  end  ef  the  tele- 
kea  racaind  nnmeToiia  impmremaola,  undar  ecope,  A  F,i»  pluad  another  anall  comstb 
Iha'  diteetioD  of  Short,  Mndge,  Edwudi,  and  buitot,  G,  harlog  iti  poHdwd  &oe  tuned 
HeradMl,  the  laat  of  whom  conatmctcd  re>  towaida  the  great  ipecalani,  and  ia  mppoitod 
flecton  oTT,  10,  M,  and  btcd  40  ftet  in  local  by  an  arm,  G  H.  &Kened  to  *.  atidn  caa- 
length,  which  &r  nirpaaaad,  in  brigfatnea  neded  with  the  tube.  At  the  end  of  the  gieat 
and  ntagni^lng  power,  all  the  inMrumenta  tube,  B  £.  ii  ecnrwed  in  ■  aaail  tube,  C  D  K 
at  Ihia  deacriptioii  which  had  previoutly  been  /,  containing  a  amiJ]  plano-cixiTei  lena,  I K. 
Ktleinpted.  Sndi  ere  the  nawntial  perta  of  Oo*  instmrnnit 

I  AaU  now  proceed  te  give  a  brief  akelcb  Mid  Owfr  rekthe  poaltiona.  It  will  be  recol- 
of  thanalora  of  1  re6ecling  lalracope,and  the  keted  in  otir  deacription  of  the  propertiea  of 
dUerant  (bnne  in  which  the;  bate  been  pro-  ctaieaTe  mirran  (aee  p.  36,)  that,  when  raja 
poaad  lo  be  oonstmctaL  proceed  from  a  duUnt  otject,  and  Ul  upon  a 

Fq[.  63  represent*  the  Teflecting  telraeope  concsTe  apecnlum,  the;  paint  an  image  or  le- 
ae  ori(inallj  pn^ioaed  ttj  Gregory,  A  B  E  F  preaenlaUori  of  Ibe  object  in  ita  focus  bejbre 
npnaenta  >  tab*  open  at  ^  F  toward*  the  the  apecutum.  Now  sappoae  two  paralld 
nlgMlj  at  Ibe  Otbar  end  b  placed  a  concave  raja,  a  b,  falling  oa  (he  BpecnioTn  B  E,  ia 
¥\a  B6.  erf;  tbeyarerrflwtedtoito 

•  "'  focui  e,  where  an  iUTeited 

rr~l —  imageofthe  obJKtia  fonn- 

•d  at  a  little  more  than  the 
focal  distance  of  the  uaiB 
I  qieculum  from  it*  soi&oe, 
and  serrra,  aa  it  were,  far 
an  object  on  which  Aa 
anull  miinir  m*j  act  Bj 
■  the  action  of  tbia  minor 
Ihia  Srat  image  ii  reSected 
to  ■  point  about  ^,  nbeie  a 
■econd  image  >  fanned 
very  large  and  erect.  Thia 

proportion  of  f  G  to  c  Q, 
the  ny*  fiom  whicb  we 
tnnamitled  to  the  ejcfjlam 
I K,tiiraagh  which  the  eye 
percnve*  the  ol^ect  deai 
•nd  diatinct,  aUn  the  pro- 
per adj  u*tiitent*  hare  been 
'  vada. 

Suppoa*  the  fixal  diatance  of  the  great  qieonlasi,  •  aecond  image  is  formed  abont  f, 
mirror  waa  9  inches  and  the  fboal  distance  as  much  eiceeding  the  firet  in  its  dimenaiona 
of  the  sDell  minor  1}  inch — were  we  to  re-  a*  it  eieeedi  it  in  distance  frixD  the  email 
more  Ibe  eyqaece  of  thia  te\eaa>pa,  and  look  ■peculiun,  on  tbe  priociple  on  nhicb  lb* 
Ihrongh  the  hide  of  the  great  mirror,  we  iboutd  olgect-glaiB  of  a  compound  mirroaci^  forme 
aee  the  image  of  tbe  object  depicted  upon  the  a  large  image  near  the  ejeglaaa.  Soppoaa 
hat  111  Ibe  small  apecnlum,  uid  magnifieil  in  tlua  diatance  to  Im  9  lime*  greatar,  then  tbe 
tte  faoportioa  of  9  to  I),  or  6  tiroes  on  the  whole  magni^ing  power  will  be  compounded 
aame  principle  u  a  common  convai  object-  of  6  multiplied  by  9,  cv  M  lime*.  Ab  a  tele- 
gtan  9  indtes  focal  length,  with  an  eyeglaaa  acope  it  nugnifiei  6  tjoies,  and  in  tbe  micra- 
whoee  tbcu*  ia  1^  inch,  magriifie*  6  times,  scope  part  9  time*.  Such  ia  the  gmtrat  Idea 
Thi*  ma;  be  regarded  as  lbs  frrM  part  of  the  of  the  Gregorian  teleacope,  tbe  minnte  parti- 
magni^ring  power.  If^  now,  we  sappoae  Ibe  culara  and  ■tracture  of  which  can  only  be 
imiH  qiecaltun  planed  a  little  more  than  1 }  clesrly  perceived  by  a  direct  inspectiim  of  tbe 
iatk  boa  the  image  formed  by  the  great  inatmioent. 

ne  Haaloniaa  StJUdor, — This  instrv 
■  A  pBrtl(al*rd**cii|K10Borilil*lelatcaps.wkk  mrnl  ia  somewhat  diSerent  both  in  its  fixa 
SSl'.J?*f''''*?2L'"v.""'"'  1^ '""'■■'•'' •"1  «"  and  in  its  mode  of  operation  ffom  that  rf 
••«>rMrBMnt  of  ihe  PhlKMnphkal  TnuuiloBf  "  ""'gorr-  "■  >■  represented  in  fig,  b3,  whtn 
*eL  *!' 1^  1  *K  int,  r.  It7-IM.  BAEF'vUa  lube,  and  B  £  the  ol^  OM 
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MM  auRMSy  wUeli  reileote  the  panOel  imyi  a 
k^M.  pkme  ■peettlum  0,  pkeed  45®,  or  half 
•  right  angle  to  the  axis  of  the  eoocavo  epecii* 
kim.  Thb  raiaU  plane  teBatton  most  be  of  an 
oval  form ;  the  length  of  the  ova!  ehoald  be  to 
the  bieadth  as  7  to  6,  on  aocoant  of  the  oUi- 
qoity  of  its  poeition.  It  is  supported  on  an 
aim  fixed  to  the  aide  of  the  tuhs;  en  eyoglaae 
is  placed  in  a  small  tube,  movable  in  the 
larger  tube,  so  as  to  be  perpendicalar  to  the 
axis  of  the  laige  reflector,  the  peipendieuiar 
line  pealing  through  the  centre  of  the  small 
mirror.  The  small  mirror  is  situated  between 
the  large  mirror  and  ita  focus,  that  its  distance 
firom  this  focal  point  may  be  equal  to  the  dis- 
tance from  the  centre  of  the  mirror  to  the 
focus  of  the  eyeglaaB,  When  the  rays  a  b 
from  a  distant  oljeet  fall  upon  the  large 
qwcnlnm  at  c  d^  they  are  reflected  towaids 
a  focus  at  A;  but,  being  intercepted  by  the 
plane  mirror  (?,  they  are  reflected  perpen- 
dicularly to  the  eyeglass  at  /,  in  the  side  of 
the  tube,  and  the  image  formed  near  that 
position  at « is  viewed  through  a  small  plano- 
convex lens.  The  magnifying  power  of  this 
telescope  is  in  the  propoition  of  the  focal  dis- 
tance of  the  speculum  to  that  of  the  eyeglass. 
Thus,  if  the  focal  distance  of  the  speculum  be 
36  inches,  and  that  of  the  eyeglass  one-third 
<of  an  inchf  the  magnifying  power  will  be  108 
times.  It  was  this  form  of  the  reflecting  tele- 
scope that  Newton  invented,  which  Sir  W. 
Herschel  adopted,  and  with  which  he  made 
most  of  his  observations  and  discoveries. 

7%e  Caaiegraiiwm  Reflector* — ^This  mode 
of  the  reflecting  telescope,  suggested  by  M. 
Cassegrain,  a  Frenchman,  is  represented  in 
fig.  64.  It  is  constructed  in  the  same  way  as 
the  Gregorian,  with  the  exception  of  a  small 
eofioea;  speculum,  (?,  being  substituted  in  the 
room  of  the  small  concave  in  Gregory's  con- 
struction. As  the  focus  of  a  convex  miiror  is 
negative,  it  is  placed  at  a  distance  from  the 
large  speculum  equal  to  the  difference  of  their 
foci ;  that  Lb,  if  the  focal  length  of  the  large 
speculum  be  18  inches,  and  that  of  the  small 
convex  3  inches,  they  are  placed  at  16  inches 
distant  from  each  otlier,  on  a  principle  similar 
to  that  of  the  Galilean  telescope,  in  which  the 
concave  eyeglass  is  placed  within  the  focus  of 
the  object-glass  by  a  space  equal  to  the  focal 
length  of  the  eyeless.  In  this  teleecope,  like- 
wise, instead  of  two  there  is  only  one  image 
formed,  namely,  that  in  the  focus 
of  the  eyeglass ;  and,  on  this  ao> 
count,  some  are  of  opinion  that  the 
distinctnees  is  considerably  greater 
than  in  the  Gregorian.  Mr.  Rams- 
den  was  of  opinion  &at  this  con- 
atruction  is  preferable  to  either  of 
the  former  reflectors,  because  the 
of  the  two  metals  have 


a  tendency  to  correct  eacb  other,  wbeieaa  ia  Hm 
Gregorian,  both  the  metals  being  concave,  angr 
error  in  the  specula  will  be  doubled.  It  is  hii 
opinion  that  ttie  aberrations  in  the  Cam^ 
giainian  construction  to  that  of  the  Gregorian 
is  as  3  to  5.  The  length  of  this  telescope  is 
shorter  than  that  of  a  Gregorian  of  equal  focal 
length  by  twice  the  focal  length  of  the  small 
mirror,  and  it  shows  every  thing  in  an  inverted 
position,  and,  consequently,  is  not  adapted  for 
viewing  terrestrial  objects. 

Dr.  Hool^e  Reflector, — ^Before  the  reflecting 
telescope  was  much  known.  Dr.  Hook  con- 
trived one,  the  form  of  which  is  represented 
Ag,  65,  which  differs  in  little  or  nothing  from 
the  Gregorian,  except  that  the  eyeglass,  i,  is 
placed  in  the  hole  of  the  great  speculun,  B  E, 

Mariin'e  Reflector. — Mr.  Benjamin  Martin, 
a  distinguished  writer  on  optiod  and  philo- 
sophical science,  about  a  century  ago  described 
a  new  form  of  the  reflecting  telescope,  approxi- 
mating to  the  Newtonian  structure,  which  he 
contrived  for  his  own  use.  It  is  represented 
in  fig.  66.  AS  E  Fia  the  lube,  m  which 
there  is  an  opening  or  aperture,  O  P,  in  the 
upper  part  Against  this  hole,  within  the 
tube,  is  placed  a  large  plane  speculum,  G  H, 
at  half  a  right  angle  with  the  axis  or  sides  of 
the  tubes,  with  a  hole,  C  D,  perforated  through 
its  middle.  The  parallel  rays  a  b,  falling  ou 
the  inclined  plane  G  H,  are  reflected  perpen- 
dicularly and  parallel  on  the  great  speculum 
B  £  in  the  bottom  of  the  tube.  From  thence 
they  are  reflected,  converging  to  a  focus,  e, 
through  the  hole  of  the  phme  mirror  C  D, 
which  being  also  the  focus  of  the  eyeglaaa 
/  iC,  the  eye  will  perceive  the  object  magnified 
and  distinct 

In  the  figures  referred  to  in  the  above  do* 
scriptions,  only  one  eyeglass  is  represented,  to 
avoid  complexly ;  but  in  most  reflecting  tele- 
scopes, the  eyepiece  consists  of  a  combination 
of  two  plano-convex  glasses,  as  in  fig.  67, 
which  produces  a  more  correct  and  a  larger  field 
of  view  than  a  single  lens.  This  combination 
is  generally  known  by  the  name  of  the  Huu" 
genitm  Eyepieee,  wluch  shall  be  described  in 
the  section  on  the  euepieeee  of  telescopes. 

The  fblbvring  rule  has  been  given  for  find- 
ing the  magni^ing  power  of  5ie  Gregorian 
teleecope :  Multiply  the  focal  distance  of  the 
great  nurror  by  the  distance  of  the  small 
mirror  from  the  Image  next  the  eye,  and  mul- 

Fig.  67. 
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liply  the  fiwal  diattnce  of  the  MDall  minor  by 
tho  focal  dUtanoe  of  the  eyeglass;  then  divide 
the  product  of  the  former  multiplication  by  the 
product  of  the  latter,  and  the  quotient  will  ex* 
press  the  magnifying  power.  The  following 
are  the  dimensions  of  one  of  the  reflecting 
telescopes  constructed  by  Mr.  Short,  who  was 
long  distinguishecf  as  the  most  eminent  maker 
ol*  such  instruments  on  a  large  scale,  and 
whose  large  reflectors  are  still  to  be  found  in 
Tarious  observatories  throughout  Europe: 

The  focal  distance  of  the  great  mirror,  9.6 
inches;  or  P  m,  fig.  67,  its  breadth,  F  D, 2.3 ; 
the  focal  distance  oif  the  small  mirror,  L  n,  1.5, 


or  li  iDch;  its  bveadtii,  ^  i»  (U  or  M4*ii«l 
an  inch ;  the  breadth  in  the  hole  in  the  gmt 
mirror,  U  K,  0.5,  or  half  an  inch;  the  distanoe 
between  the  small  mkror  and  the  next  ef^ 
glass,  L  R,  14^;  the  dietanoa  between  the 
two  eyeglassesi  JS  ii,  2A ;  the  focal  distanei 
of  the  eyeglass  next  the  matal^  3.8 ;  and  the 
local  distanoe  of  the  eyeglass  next  the  eye,  £a, 
1.1,  or  11- 10th  of  an  inch.  The  magni^riog 
power  of  this  telescope  was  about  60  tioisa 
Taking  thia  telescope  ae  a  atandani,  the  ioJp 
lowing  table  of  the  dimensions  and  magnifying 
powers  of  Gregorian  EoBeotiof  telesoopss,  as 
oonsUructed  by  Mr.  Short,  has  been  computed: 
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Mr.  Short— who  was  bom  in  Edinburgh  in 
1710,  and  died  near  London,  1768-^was  con- 
ndered  as  the  most  accurate  constructor  of 
reflecting  telescopes  during  the  period  which 
intervened  from  1732  to  1768.  In  1743  he 
constructed  a  reflector  for  Lord  Thomas 
Spencer,  of  12  feet  focal  length,  for  which  he 
received  600  guineas.  He  made  several  other 
telescopes  of  the  same  focal  distance,  with 
greater  improvements  and  higher  magnifiers ; 
and,  in  1752,  finished  one  for  the  King  of 
Spain,  for  which,  with  its  whole  apparatus,  he 
received  £1200.  This  was  considered  the 
noblest  instrument  of  its  kind  that  had  then 
been  constructed,  and  perhaps  it  was  never 


■V  >assed  till  Herschel  constructed  his  twenty 
uai  forty  feet  reflectors.  High  as  the  prices 
of  large  telescopes  now  are,  Mr.  Short  charged 
for  his  instruments  at  a  much  higher  rate  than 
opticians  now  do,  although  the  price  of  labour, 
and  every  other  article  required  in  the  con- 
struction of  a  telescope  is  now  much  dearer. 
But  he  had  then  scarcely  any  competitor,  and 
he  spared  neither  trouble  nor  expeose  to  make 
his  telescopes  perfect,  and  put  such  a  price 
upon  them  as  properly  repaid  him.  The 
following  table  contains  a  statemeot  of  the 
apertures,  powers,  and  prices  of  Gregorian 
telescopes,  as  constructed  by  Mr*  Jamef 
Short  :• 
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From  this  table  it  appears  that  Mr.  Short 
eharged  75  guineas  for  a  3  feet  reflector, 
whereas  such  an  instrument  ia  now  marked  in 
the  London  opticians'  catalogues  at  £23  when 
mounted  on  a  common  brass  stand,  and  £39 
l%9,  when  accompanied  with  rack-work  mo- 
tieos  snd  other  appamtus.  It  is  now  generally 
understood  that  in  the  above  table  Short 
dways  greatly  overrated  the  higher  powers  of 
(824) 


his  telesoopes.    By  experiment,  tbej  were 

•  Miss  Short,  wbo  has  erected  and  who  inpe^ 
Intends  an  observatory  on  the  Calton  Hllli  MJJ* 
bergh.ii  the  descendant  of  a  brother  f^^'JrrZ 
She  is  in  poaaeasion  of  a  taqre  Gregorian  reflecwi 
about  19  feet  long,  made  by  Mr.  Short,  and  noaaij 
ed  on  an  equatorial  axis.  It  was  orifinalljr  pi»** 
in  a  iniall  obser? atory  erected  on  the  Calton  inn 
about  the  year  1776,  but  for  maay  rears  pa*  ■ 
has  been  little  used. 
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^mtnSEtj  feaad  to  mtigoafy  mutk  ku  than 

■BVB  6ZprMMuU 

ton, — 1.  In  regard  to  the  hole,  U  Vj  of  the 
greet  ■peealiuii,  its  diemeter  should  be  equal, 
or  neeriy  eo^  to  that  of  the  nnall  •peculnm,  L^ 
fig.  67 ;  fin*  if  it  ho  leas,  no  more  parallel  rays 
will  be  reflected  than  if  it  were  equal  to  ^  A, 
■nd  it  may  do  harpi  in  contracting  the  yinble 
area  within  too  nanow  limit* ;  nor  must  it  be 
larger  than  the  mirror  L,  because  some  paral- 
lel rays  will  then  be  lost,  and  those  of  roost 
eonaequenoe,  as  being  nearest  the  centre. 
8.  The  small  hole  at  e,  to  which  the  eye  is 
^>plied,  must  be  nicely  adjusted  to  the  siie  of 
the  cone  of  rays  proceeding  from  the  nearest 
lens,  &  If  it  be  larger,  it  will  permit  the 
foreign  light  of  the  sky  or  other  objects  to 
enter  the  eye,  so  as  to  prevent  distinct  Ymtm. ; 
for  the  eye  shoold  receive  no  light  but  what 
ooraes  from  the  surface  of  the  Amali  mirror,  L. 
If  the  hole  be  smaller  than  the  cylinder  of  rays 
at  0,  then  some  of  the  neoessaiy  light  will  be 
excluded,  and  the  object  rendered  more  ob- 
scure. The  diameter  of  this  hole  may  be 
found  by  dividing  the  aperture  of  the  telescope 
in  inches  by  its  magnifying  power.  Thus,  if 
we  divide  the  diameter  of  one  of  Short's  telo- 
ecopes,  the  diameter  of  whose  large  speculum 
ie  2.30«  by  60,  the  magnifying  power,  the 
qootient  will  be  .0383,  which  is  nearly  the 
i^th  of  an  inch.  Sometimes  this  hole  is 
made  so  small  as  the  ^^ th  of  an  inch.  When 
this  hole  is,  by  any  derangement,  shifted  from 
its  proper  position,  it  sometimes  requires  great 
nicety  to  adjust  it,  and,  before  it  is  accurately 
adjurted,  the  telescope  is  unfit  for  accurate 
observation.  3.  It  is  usual  to  fix  a  plate  with 
a  hole  in  it  at  a  b,  the  focus  of  the  eyeglass  S, 
of  such  a  diameter  as  will  circumscribe  the 
image,  so  as  to  exhibit  only  that  part  of  it 
which  appears  distinct^  and  to  exclude  the 


aaperiluous  rays.  4.  Thero  Is  an  adjnating 
screw  on  the  outside  of  the  great  tube,  con- 
nected with*  the  small  speculum,  by  which 
that  speculum  may  be  pushed  backward  or  for* 
ward  to  adjust  the  instrument  to  distinct  vision* 
The  hand  is  applied  for  this  purpose  at  T. 

Newtonian  Teleaeopea. — These  telescopes 
are  now  more  frequently  used  for  celestial  ob- 
servations than  during  the  last  century,  when 
Gregorian  reflectors  were  generally  preferred. 
Sir  W.  Herschel  was  chiefly  instrumental  in 
introducing  this  form  of  the  reflecting  tele- 
scope to  the  more  particular  attention  of  astro- 
nomers, by  the  splendour  and  extent  of  the 
diacoYeiies  which  it  enabled  him  to  make.  In 
tltfs  telesoope  there  is  no  hole  required  in  the 
nUddle  of  the  great  speculum,  as  in  the  Gre- 
gwian  construction,  which  circumstance  se- 
cures the  use  of  all  the  rays  which  flow  from 
the  central  parts  of  the  mirror. 

The  following  table  contains  a  statement 
of  the  apertures  and  magnifying  powers  of 
Newtonian  telescopes,  and  the  focal  distances 
of  their  eyeglasses.  The  first  column  contains 
the  focal  length  of  the  great  speculum  in  feet ; 
the  second,  its  linear  aperture  in  inches;  the 
third,  the  focal  distance  of  the  single  glass  in 
decimals,  or  in  lOOOths  of  an  inch,  and  the 
fourth  column  contains  the  magnifying  power. 
This  portion  of  the  table  was  constructed  by 
using  the  dimensions  of  Mr.  Hadley's  New- 
tonian telescope,  formerly  referred  to,  as  a 
standard,  the  focal  distance  of  the  great  mirror  . 
being  62^  inches,  its  medium  aperture  5  inches^ 
and  power  208.  The  fifth,  sixth,  and  seventh 
columns  contain  the  apertures  of  the  concave 
speculum,  the  focal  lengths  of  the  eyeglasses* 
and  the  magnifying  powers,  as  calculated  by 
Sir  D.  Brewster,  from  a  telescope  of  Mr. 
Hauksbee,  taken  as.  a  standard,  whose  focal 
length  was  3  feet  3  inches,  its  aperture  about 
4  inches,  and  magnifying  power  226  times. 
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•bove  GomUDon  refirKlon  m,  that  they  will 
•dmit  of  ejegluBM  of  a  moch  tfaoiter  Ibod 
distinee,  and,  cooaeqiiently,  will  magnify  to 
anich  the  more,  lor  the  nya  are  not  coloured 
by  reflection  from  a  eoncaTO  minor,  if  it  be 
gnmnd  to  a  trae  figure,  ae  they  are  by  poaring 
tiiroagh  a  convex  glaai,  thoogh  figured  and 
poIialMi  with  the  utmoet  exactneai.  It  will 
be  perceived  firom  the  above  table  that  the 
Iboai  length  of  the  eyeglaaan  ia  very  mall, 
the  lowest  there  atated  being  only  aboot  i^th 
of  an  inch,  and  the  higheat  littto  more  than 
j^th  of  an  inch  focal  diatance.  Sir  W.  He^ 
■chel  obtained  the  high  powen  which  he 
■ometimefl  put  upon  hia  teleacopea  by  unng 
'  email  double  convex  leneea  ibr  eyeglaaaea, 
aome  of  which  did  not  exceed  the  one  fifties 
of  an  inch  in  focal  length.  When  the  focal 
length  of  the  concave  speculum  and  that  of 
the  eyeglaaa  are  given,  the  magnifying  power 
la  found  by  dividing  the  former  by  the  latter, 
after  having  reduced  the  focal  length  of  the 
ooncave  speculum  to  inches.  Thus  the  6 
feet  speculum,  multiplied  by  18,  produces  78 
inches,  which,  divided  by  Brewster's  number 
for  the  focus  of  the  eyeglaaa  «  800,or  jth  of 
an  inch,  prodocea  a  quotient  of  360  aa  the 
magnifying  power.  It  has  beeli  ralcufaited 
that,  if  the  metals  of  a  Newtonian  teleaeope  be 
worked  as  exquisitely  as  those  in  8ir  W.  Hei^ 
achel*s  7  feet  reflector,  the  highest  power  that 
such  a  teleaeope  should  bear  with  perfect  di»- 
tinctness  vrill  be  found  by  multiplying  tfie 
diameter  of  the  great  speculum  in  inches  by 
74,  and  the  focal  diManoe  of  the  single  ey^ 
gfauM  may  be  found  by  dividing  the  focal  dia- 
tance of  the  great  minor  by  Uie  magnifying 
power.  Thus  6.95— the  aperture  in  inches 
of  HerKfaers  7  feet  Newtonian-^multiplied 
by  74,  is  468},  the  magnifying  power;  and  7 
multiplied  by  18,  and  divided  1^  468,  is  60.188 
of  an  inch,  Uie  focal  distance  of  the  single  ey^ 
glass  required.  But  it  is  seldom  that  more 
than  one-balf  of  thia  power  can  be  api>lied 
with  effinst  to  any  of  the  planetary  bodiea. 
For  general  purposes,  the  power  produced  by 
multiplying  the  diameter  of  the  speculum  l^ 
80  or  40  will  be  found  most  satiafectoiy. 

The  following  are  the  general  prices  of 
reflecting  telescopes  as  made  by  the  London 
opticians. 

IS.  s. 
A  four  feet,  seven  inch  aperture, 
€hegorian  reflector,  with  the  verti- 
cal motions  upon  a  new  invented 
orindple,  as  well  as  apparatus  to 
render  the  tube  more  steady  in  ob* 
■srvation,  according  to  the  additional 
npparetus  of  small  speculums,  eye- 
preoes,  micrometeis,  ^te^from  60  to  130  0 
(636) 


Three  feet  long,  mounted  tm  m 
plain  brass  stand  •    SS    H 

Ditto^  with    nck-work    motion% 
improvod  mounting,  and  metals       •    80  18 

Two  feet  long,  vrtthout  nickww«k, 
and  with  4  magnifying  powers,  im- 
proved   •••*••    15  16 
Dittos  with  mck*woik  aiotion       .    88     1 
Eighteen  inch,  on  a  plain  stand    .      9    9 
Twalvo  inch,  ditto       ...      6    6 


The  above  are  the  prices  stated  in  Mi 
W.  and  8.  Jones's  catalogue. 

The  following  list  of  prices  of  the  various 
kinds  of  reflecting  telescopes  is  from  Messrs 
Tulley's  (of  Islington)  catalogue. 

£.   s 

1  foot  GregorUm  reflector,  on  pil- 
lar and  claw  stand,  metal  %i  inches 
diamelsr,  packed  in  a  mahogany  box      8    6 

1^  foot  dttto^  on  pillar  mid  daw 
stand,  natal  8  inMchea  diameter, 
pa^ed  in  a  mahogany  box  •     II  11 

8  feet  ditto,  metal  4  inehea  diame- 
ter          16  16 

Ditto,  dittos  with  rack-wotk  mo- 
tions       86    4 

8  feet  ditto,  metal  5  inches  diann 

eterf  with  rack-work  motioBs   .        .    48    6 

Ditto,  metal  6  inehea  diameter^  on 
a  tripod  stand,  with  centre  of  gnvity 

motion 68    6 

4  feet  dittos  metal  7  inches  diam- 
eter, as  above  •  106    8 

6  feet  ditto,  metal  9  inches  diam* 

eter,  on  an  improved  iren  stand       .  810    8 

7  feet  Nnotomian  reflectors^  8 
inches  aperture,  mounted  on  a  new 

and  improved  stand  .  106    8 

Ditto»  dittO)  metal  7  inches  diam- 
oler 186    8 

9  feet  ditto,  metal  9  inches  diam- 
eter         810    0 

10  feet  dittos  metal  10  inches  dia- 
meter   ....••  816    8 

18  feet  ditto,  metal  18  inches  dia- 
meter     685    0 

Comparative  Bri^ineoo  of  AehromaHe 
and  Refl^sHng  Tekocopto* — ^The  late  astro* 
nomer  royal.  Dr.  Maskefyne,  from  a  compa- 
rison ofa  variety  of  teleacopea,  was  led  to  the 
following  conclusion :  *<  that  the  aperture  of  a 
common  reflecting  telescope,  in  order  to  diow 
objects  as  bright  as  the  achromatie,  must  be 
to  that  of  an  achromatie  telesct^  as  8  to  5 ;" 
in  other  words,  an  achromatic  whose  objeoU 
glass  is  5  inches  in  diameter,  will  show  ob> 
jects  with  as  great  a  degree  of  brightness  as 
a  reflector  whose  laxge  speculum  is  8  indws 
in  ^ameter.    This  result,  if  ooreee^  mpst  bo 
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mtlmg  to  ih»  flBMlI  namber  of  rays  reflected  ronen,  and  of  ever/  drenmiitan«e  relating  to 
from  a  ipecalum  eomparad  wiA  the  number  joiner'a  woilc,  carpenter's  work,  south's  woik, 
tranamitted  throogk  an  achiomatic  object-glaas.  and  other  partieulan  connected  with  the  for* 

mation  and  erection  of  this  telescope,  will  find 
-— —  the  details  recorded  in  the  86th  Tolume  of  the 

Philosophical  Transactions  of  the  Royal  9o- 
Bbctzot  IL  defy  of  London  lor  1795,  in  which  there  aie 

«zty«three  pages  of  letter-press,  and  eighteen 
7%e  HentheUan  Ttteseope,  plates  ilhistratiTe  of  the  subject    I  shall  con- 

tent myself  with  giving  a  short  outline  of  the 
Soon  aftev  Sir  WiHiam  Herschel  eora-  essential  parts  belonging  to  this  instrument 
menoed  his  astrononucal  career,  he  intro-  The  ^6e  of  tiiis  telescope  is  made  of  rolled 
duced  a  new  era  in  the  history  of  reflecting  or  sheet  iron,  joined  together  without  rivets ; 
telescopes.  Aflat  he  had  cast  and  polished  the  thickness  of  the  sheets  is  somewhat  less 
an  immense  variety  of  specula  for  telescopes  than  ^th  part  of  an  inch,  or  14  pounds 
of  difierent  sixes,  he  at  lengdi,  in  the  year  weight  for  a  square  foot  Great  care  was 
1782,  finished  a  SO  feet  reflector  with  a  large  taken  that  the  cylindrical  form  should  be  se- 
•peiture.  Being  sensible  of  thevastqutmtity  cured,  and  the  whole  was  coated  over  three 
of  light  which  is  lost  by  a  second  reflection  or  four  times  with  paint,  inside  and  outside, 
firom  the  small  specnhim,  he  determined  to  to  secure  it  against  the  damp.  This  tube  was 
throw  it  asidr  altogether,  and  mounted  this  removed  from  the  place  in  which  it  was  form- 
SO  fiset  zeflsetoi  on  a  stand  that  admitted  of  ed  by  S4  men,  divided  into  six  sets,  so  that 
being  used  without  a  small  speculum  in  mak-  two  men  on  each  side,  with  a  pole  6  feet  long 
iogyhm/  chtenatiang  ;  that  is,  in  sitling  with  in  their  hands,  to  which  was  affixed  a  piece 
his  back  to  the  object,  and  looking  directly  of  coarse  cloth  7  feet  long,  going  under  the 
towards  the  surftce  of  the  speculum.  Many  tube,  and  joined  to  a  pole  5  feet  long  in  the 
of  his  discoveries  and  measurements  of  double  hands  of  two  other  men,  assisted  in  carrying 
•tan  were  made  with  this  instrument,  till  at  tiie  tube.  The  length  of  this  tube  is  39  feet 
length,  in  tha  year  1786,  be  put  the  finishing  4  inches,  the  diameter  4  feet  10  inches ;  and, 
hand  to  that  gigantic  speculum,  which  soon  on  a  moderate  computation,  it  was  ascertained 
became  the  object  of  oniversal  astonishment,  that  a  wooden  tube  of  proper  dimensions 
and  which  was  intended  for  Ymforty^fcH  r»-  would  have  exceeded  an  iron  one  in  weight 
fleeting  telescope.  He  had  succeeded  so  well  by  at  least  9000  pounds.  Reckoning  the  di^ 
in  constructing  leflecting  telescopes  of  conn  eumference  of  the  tube  16  feet,  its  length  39| 
paratively  small  aperture,  that  they  would  feet,  and  14  lit».  for  the  weight  of  a  square 
bear  higher  magnifying  powen  than  had  ever  Ibo^  it  must  have  contained  690  square  feet, 
previously  been  applied ;  bot  he  femnd  that  a  and  vreigfaed  8260  pounds.  Various  hoops 
deficiency  of  light  eouU  onfy  be  remedied  by  vrere  fixed  within  the  tube,  and  longitudinal 
an  increased  diameter  of  the  laigs  speculum,  bars  of  iron  connecting  some  of  them  are 
which  therefore  was  his  main  object  when  he  attached  to  the  two  ends  of  the  tube,  by  way^ 
undertook  to  accomplish  a  work  which  to  a  of  bracing  the  sheets,  and  preserving  the  shape 
man  less  enterprising  would  have  appearsd  perfect,  when  the  pulleys  are  applied  to  give 
impracticable.  The  difficulties  he  had  to  the  necessary  elevation  at  the  upper  end,  and 
overcome  were  numerous,  particulariy  in  the  that  the  speculum  may  be  kept  secure  at  the 
operative  department  of  preparing,  melting,  lower  end.  The  lower  end  of  the  tube  is 
annealing,  grinding,  and  polishing  a  mass  of  firmly  supported  on  roUers,  that  are  capable 
metal  tluit  was  too  unwieldy  to  be  moved  of  being  moved  forward  or  backward  by  a 
without  the  aid  of  mechanical  powers.  At  douUe  rack,  connected  with  a  set  of  wheels 
length,  however,  all  difficulties  having  been  and  pinions.  By  an  adjustment  at  the  lower 
overcome,  this  magnificent  instnmieBt  was  extremity  of  the  tube,  the  speculum  is  turned 
completed,  with  all  its  complicated  appantns,  to  a  small  inclination,  so  that  the  line  of  col- 
•nd  erected  for  ofaservstion,  on  the  28th  of  limation  may  not  be  coincident  vrith  the  Ion* 
August,  1789,  and  on  the  same  day  the  sixth  gitudinal  axis  of  the  tube,  but  may  cross  the 
•atelUto  of  Saturn  was  detected,  as  a  prelude  tube  diagonally,  and  meet  tiie  eye  in  the  air 
•f  still  fiirther  discoveries  whidi  were  afteiw  %i  about  two  inches  firom  the  edge  of  the  tube, 
waid  made  by  this  instmment  in  the  celestial  wluch  is  the  peculiarity  of  the  construction 
regions.  that  supersedes  the  necessity  of  applying  a 

It  would  be  too  tedious  to  sttempt  a  de-  second  reflector.  Hence  no  part  of  the  head 
•cription  of  all  tha  machinery  and  apparatus  of  the  observer  intercepts  the  irvndent  rays^ 
coonected  with  this  noble  instrument.  The  and  the  observation  u  taken  with  the  fiitoo 
Header  who  wishes  to  peruse  a  minute  looking  at  die  specuhim,  the  back  beiaf 
dsaariptioa  of  tha  stairs,  ladders,  platfonn^  turned  to  the  object  to  be  observed. 
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ne  large  qwcutam  if  indoaed  in  a  strong  aarily  at  an  elevation  at  least  40  feet  from  Hm 
Iron  ring,  braced  acroaa  with  bars  of  iron,  and  ground.  Near  the  place  of  the  eyeglaaa  ii 
an  incloaiire  of  iron,  and  ten  sheet*  make  a  Uie  end  of  a  tin  pipe,  into  which  a  monthpieoa 
case  for  it  It  is  lifted  by  three  handles  of  may  be  placed,  so  that,  during  an  obeervatioiii 
iron  attached  to  the  sides  of  the  ring,  and  is  a  person  may  direct  his  Toioe  into  this  pipe, 
put  into  and  taken  out  of  its  proper  place  while  his  eye  is  at  the  glass.  This  pipe, 
in  the  tube  by  the  help  of  a  movable  crane,  which  is  1}  inch  in  diameter,  runs  down  to 
running  an  a  carriage,  which  operation  re-  the  bottom  of  the  tube,  where  it  goes  into  a 
quires  great  care.  The  speculum  'u  made  of  turning  joint^^  thence  into  a  drawing  tube, 
a  metuiiic  composition,  and  is  49^  inches  in  and  out  of  this  into  another  turning  joint, 
diameter;  but  the  concave  polished  surfiure  is  from  whence  it  proceeds,  by  a  set  of  sliding 
only  48  inches,  or  4  feet  in  diameter.  Its  tubes,  towards  the  front  of  the  fbundation 
thickness  is  3  J  inches ;  and  when  it  came  timber.  Its  use  is  to  convey  the  voice  of  the 
from  the  cast  its  weight  was  2118  pounds,  observer  to  his  assistants,  fiv  at  the  last  place 
The  motals  for  its  formation  were  procured  at  it  divides  itself  into  two  branches,  one  going 
a  warehouse  in  Thames-street,  London,  into  the  observatory,  the  other  into  the  work- 
where  they  kept  ingots  of  two  kinds  ready  man's  room,  ascending  in  both  places  through 
made,  one  of  white  and  the  other  of  bell-  the  floor,  and  terminates  in  the  usual  shape 
metal ;  and  it  was  composed  of  two  ingots  of  of  speaking  trumpets.  Though  the  voioe 
bell-metal  for  one  of  white.  It  was  not  to  be  passes  in  this  manner  through  a  tube,  with 
expected  that  a  speculum  of  such  Uirge  dimen-  many  inflections,  and  through  not  less  than 
sions  could  have  a  perfect  figure  imparted  to  115  feet,  it  requires  yeiy  little  exertion  to  be 
its  surfiice,  nor  that  the  curve,  whatever  it  well  underatood. 

be,  would  remain  identically  the  same  in       To  direct  so  unwieldly  a  body  to  any  pait 

changes  of  temperature ;  therefore  we  are  not  of  the  heavens  at  pleasure,  ma^y  mechai^cal 

surprised  when  we  are  told  that  the  magnify-  contrivances  were  evidently  necessary.    The 

ing  powers  used  with  this  telescope  seldom  whole  apparatus  rests  upon  rollers,  and  care 

exceeded  SOO,  the  quantity  of  light  collected  was  previously  taken  of  the  foundation  in  the 

by  so  large  a  surface  being  the  principal  aim  ground.    This  consists  of  conoentrkal  brick 

of  the  maker.    The  raising  of  the  balcony,  on  waUs,  the  outermost  42  feet,  the  innermost  21 

which  the  observer  stands,  and  the  sliding  of  feet  in  diameter,  2  feet  6  inches  deep  under 

the  lower  end  of  the  tube,  in  which  the  spe-  ground,  2  feet  8  inches  broad  at  the  bottom, 

culum  rests,  are  effected  by  separate  tackles,  and  1  foot  2  inches  at  the  top,  capped  with 

and   require   only  occasional  motions ;   but  paving  stones  8  inches  thick,  and  12^  inches 

the  elevation  of  the  telescope  zjoquires  the  broad. 

main  tackle  to  be  employed,  and  the  motion  In  the  centre  is  a  large  post  of  oak,  framed 
nsually  given  in  altitude  at  once  was  two  de-  together  with  braces  under  ground,  and  walled 
giees;  the  breadth  of  the  xone  in  which  the  fai^  to  brickwork  to  make  it  steady.  Round 
observations  were  made,  as  the  motion  of  the  this  centre  the  whole  frame  is  moved  horizon- 
sphere  m  right  ascension  brought  the  objects  tally  by  means  of  20  rollers,  12  upon  the  outer 
into  view.  A  star,  however,  could  be  followed  and  8  upon  the  inner  wall.  The  vertical  mo- 
for  about  a  quarter  of  an  hour.  Three  per-  tion  is  given  to  the  instrument  by  means  of 
sons  were  employed  in  using  this  telescope,  ropes  and  pulleys,  passing  over  the  main 
one  to  work  the  tackle,  another  to  observe,  beam  supported  by  the  ladders.  These  lad- 
and  a  third  to  mark  down  the  observationsL  ders  are  49  feet  long,  and  there  is  a  movable 
The  elevation  was  pointed  out  by  a  small  gallery  with  24  rollers  to  ease  its  motistf. 
quadrant  fixed  to  the  main  tube,  near  the  There  is  a  stairvaae  intended  for  persons  who 
lower  end,  but  the  polar  distance  was  indicated  wish  to  ascend  into  the  gallery  without  being 
by  a  piece  of  machinery,  worked  by  a  string,  obliged  to  go  up  the  ladder.  The  ease  with 
which  continually  indicated  the  degree  and  which  the  horizontal  and  vertical  motions  may 
minute  on  a  dial  in  the  small  house  adjoining,  be  communicated  to  the  tube  may  be  conceived 
wliilo  the  time  was  shown  by  a  clock  in  the  from  a  remark  of  Sir  W.  Herschel,  that  in  thf 
same  place.  Miss  Herschel  performing  the  year  1789  he  several  times  observed  Saturn 
oflke  of  registrar.  two  or  three  hours  before  and  after  its  meri 

At  the  upper  end  the  tube  is  open,  and  di-  dian  passage,  wiUi  one  single  penou  lo  con 

noted  to  the  part  of  the  heavens  intended  for  dnue,  at  his  directions,  the  neceasaiy  horiaoo 

observation,  and  the  observer,  standing  on  the  tal  and  vertical  motions, 
ibot-boafd,  looks  down  the  tube,  and  perceives       By  this  telescope  the  sixth  and  aeventk 

the  object  by  rfys  reflected  from  the  speculum  satellites  of  Saturn  were  discovered,  only  one 

through  the  eyeglass  at  the  opening  of  the  of  which  is  within  the  reach  of  the  20  fiMi 

tube.    When  the  telescope  is  directed  to  any  reflector,  or  even  of  a  25  feet  instrument  The 

•bjects  near  the  lenith,  the  observer  is  neoea-  diaoovecy  of  the  aateli;tes  of  the  planet  Uranns 
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iMwwer,  WIS  made  fay  the  80  feet  lefleotor,  made  his  adereal  ohienwtions  at  the  Capt  of 

hut  oiily  afler  it  had  been  converted  from  the  Good  Hope. 
Newtonian  to  the  Henchelian  construction, 

which  afibrds  a  proof  of  the  superiority  of  the  -«-« 
latter  construction  over  the  former  when  the 

same  speculum  is  used.    Never  had  the  hea-  Ssctios  IIL 
▼ens  before  been  observed  with  so  extraordi- 

naiy  an  instrument  as  the  ferty-feet  reflector.  Ramag^»  ku^e  BeJUeHng  Tdetoope. 
The  nebulosities  which  are  found  among  the 

fixed  stars  in  various  regions  of  the  heavens  The  hurgest  front  mew  reflecting  telescope 
appeared  almost  all  to  resolve  themselves  into  in  this  country,  next  to  Herschel^s  40  feet  in- 
an  innumerable  multitude  of  stars;  others^  strument,  is  that  which  was  erected  at  the 
hitherto  imperceptible,  seemed  to  have  ac-  Royal  Observatory  at  Greenwich  in  the  year 
quired  a  distinct  lighL  On  the  entrance  of  1820,  by  Mr.  Ramage,  of  Aberdeen.  The 
8irius  into  the  field  of  the  telescope,  the  eye  diameter  of  the  concave  reflector  is  15  inches^ 
was  so  violently  afiected  that  stars  of  len  and  its  focal  length  25  feet  It  is  erected  on 
magnitude  could  not  immediately  aAer  be  per-  machinery  which  bears  a  certain  resemblance 
ceived,  and  it  was  necessary  to  wait  for  20  to  that  of  Herachel's  which  we  have  now  d&- 
minutes  before  these  stars  could  be  observed,  scribed,  but  the  mechanical  arrangements  are 
The  ring  of  Saturn  had  always  before  ceased  greatly  simplified,  so  that  the  instrument  m 
to  be  visible  when  its  plane  was  directed  to-  manageable  by  an  observer  without  an  assist- 
wards  the  earth ;  but  the  feeble  light  which  it  ant.  The  tube  is  composed  of  a  twelve-sided 
%  reflects  in  that  position  was  enough  for  Her-  prism  of  deal  {ths  of  an  uich  thick.  At  the 
■chel's  instrument,  and  the  ring,  even  then,  mouth  is  a  double  cylinder  of  diflerent  diame- 
ftill  remained  visible  to  him.  ters  on  the  same  axis;  around  this  a  cord  is 
It  has  been  generally  considered  that  this  wound  by  a  winch,  and  passes  up  fi^om  the 
telescope  was  capable  of  carrying  a  power  of  small  ^linder,  over  a  pulley,  and  down 
6000  times ;  and  perhaps,  for  the  purpose  of  through  another  pulley  on  to  the  large  cylin- 
an  experiment,  and  for  trying  its  efiect  on  der.  When  the  winch,  therefore,  is  turned  to 
certain  objecte,  such  a  power  may  have  been  raise  the  telescope,  the  endless  cord  is  un- 
applied, in  which  case  the  eyeglass  must  have  wound  firom  the  smaller  cylinder  and  wound 
been  only  f^ths  of  an  inch  focal  distance,  or  on  to  the  larger,  the  difference  of  the  siie  of 
somewhat  leas  than  -j^th  of  an  inch.  But  the  two  flinders  will  be  double  the  quantity 
such  a  power  could  not  be  generally  applied  raised,  and  a  mechanical  force  to  any  extent 
with  any  good  efiect  to  the  planetary  bodies,  may  thus  be  obtained,  by  duly  propmlioning 
and  I  question  much  whether  any  power  the  diameters  of  the  two  cylinders:  by  this 
above  1000  times  was  ever  generally  used;  contrivance  the  necessity  of  an  assistant  is 
for  it  is  the  quantity  of  lig^t  which  the  tele-  superseded.  The  view  through  this  instru- 
scope  collects,  more  than  the  magnifying  ment  first  astonished  those  observers  who  had 
power,  that  enables  us  to  penetrate,  with  ef-  not  been  accustomed  to  examine  a  heavenly 
feet,  into  the  distant  spaces  of  the  firmament ;  body  with  a  telescope  possessmg  so  much  light, 
and  hence,  as  above  stated,  the  power  seldom  and  its  performance  was  deemed  quite  extra- 
exceeded  200, -which,  on  account  of  the  large  ordinary.  But  when  the  first  impression  had 
diameter  of  tho  speculum,  would  enable  the  subsided,  and  difibrent  trials  had  been  made 
instrument  to  penetrate  into  the  distant  celes-  in  diflerent  states  of  the  atmosphere^  it  was 
tial  spaces  perhaps  fiirther  than  if  a  power  discovered  Ihst  the  central  portion  of  the  spo- 
of as  many  thousands  of  times  had  been  v^  culum  was  more  perfectly  figured  than  the 
plied.  ring  bordering  on  the  extreme  edges.  When 
Sir  John  Herschel,  who  inherits  all  the  the  aperture  was  limited  to  ten  or  twelve 
science,  skill,  and  industry  of  his  fether,  some  inches,  the  performance  as  to  the  distinctness 
time  ago  ground  and  polished  a  new  speculum  in  its  defining  power  was  greatly  improved, 
for  the  20  feet  tube,  formerly  noticed,  which  and  the  light  was  so  brilliant  that  the  astrono- 
is  connected  with  a  stand,  pulleys,  and  other  mer  royal  was  disposed  to  entertain  an  opinion 
appendages  similar  to  those  above  described,  that  it  might  equal  that  of  a  good  achromatio 
though  of  smaller  dimensions.  This  telescope  refractor  of  the  same  dimensions.  When,  how- 
shows  the  double  stars  exceedingly  well  do-  ever,  very  small  and  obscure  objects  are  to  be 
fined,  and  was  one  of  the  principal  instruments  observed,  the  whole  light  of  the  entire  aper- 
Qsed  in  fanning  his  catalogue  of  these  objects  tore  may  be  used  with  advantage  on  fevour* 
which  was  presented  to  the  Royal  Society,  in  able  evenings. 

eonjunction  with  that  of  Sir  James  South,  The  eyepieces  adapted  to  this'telescopehaf* 

about  the  year  1828.    I  suppose  it  is  likewise  powers  which  magnify  the  object  linearly  firom 

the  same  telescope  with  which  Sir  John  lately  100  to  1500  times,  which  are  competent  l» 
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talfl  dl  die  paxMtm  of  vUoa  wbra  dMrad  lotion  of  dnowing  maA»  te  muM  wpecuSwm^ 
of  Abenrntion.  When  the  teleecqie  ii  pleoed  «nd  tttempling  ^hefnmt  Mnc»,  netwitMimHn| 
In  the  plane  of  the  meridian,  and  elevated,  the  nniibnn  iMeitien  of  opticiant  that  each  aa 
together  with  the  gatteij,  into  any  required  attempt  in  inatniments  of  a  amafl  aize  is  ioh 
altitude,  the  meridiwuUiweqft,  formerly  prae-  pnctuable.  I  had  aome  ground  for  expecting 
tiaed  by  Sir  W.  Henehel»  imd  continued  by  ooooeoa  in  thia  attempt  from  aevera!  expeii- 
Sir  John  with  great  aocoeai,  in  the  ezamina*  menta  I  had  piwrioa^y  made,  partiealafly 
tion  of  doable  otan  and  neliiilay  may  be  nu^  from  aome  mo^icatiottB  madein  the  oonatrne' 
naged  with  great  eaae.  tion  of  aalronomical  eyepieoea,  which  faa^ve  a 
Mr.  Ranu^  had  a  teleaoope  of  about  the  tendon^  to  correct  tfie  aberration  of  the  ri^a 
«me  flze  elected  in  an  open  apaoe  ih  Aber*  of  light  when  they  proceed  aomewliatobliq[iiely 
deen,  which  I  had  an  opportunity  of  inaped*  from  a  lena  or  apemlnm.  In  the  int  til- 
ing when  I  paid  a  ivit  to  that  gentleman  in  atanoe,  I  placed  the  apeenlum  at  one  end  of  a 
1833,  but  doody  weather  prevented  my  oh*  tube  of  the  form  of  tfie  aegment  of  a  cone,  the 
taining  a  view  of  any  cnleafial  bodiea  through  end  next  the  eye  being  oomewhat  wider  thai 
it.  He  showed  me  at  that  time  two  or  three  that  at  which  the  speenlam  was  fixed,  and  its 
laige  speculums,  from  IS  to  18  inches  in  dia-  length  about  an  inch  riHwter  than  the  focal 
meter,  which  he  had  finiihed  aome  time  be-  distanee  of  the  mirror.  A  small  tube  for  r^ 
fore,  and  which  appealed  moat  beaotiAiIly  oeiving  the  di&rent  eyepieces  was  fixed  it 
He  told  me,  too,  that  he  had  ground  the  iniida  of  the  large  tube  at  tiie  end  next 


and  poUsbed  them  simplr  with  his  hand,  with-  the  ^e,  and  conneelBd  with  an  appaiatos  by 


out  the  aid  of  any  madiineiy  or  mechanical  which  it  oould  oecaaonally  be  moved  eitherlB 
power:  a  cireooMtanoa  which,  he  said,  as-  a  vertical  or  horixontal  direction.  With  iBbe  * 
tonished  the  opticians  of  London  when  it  waa  instrament  fitted  up  in  this  manner,  I  obtained 
stated,  and  which  thoy  considered  as  almost  some  interesting  views  of  the  moon  andof  teiw 
incredible.  His  experience  in  casting  and  po-  nstrial  objects;  but,  finding  that  one  ado  of 
lisbing  metals  of  various  sixes  during  a  penod  the  tube  inteioepled  a  oonriderahle  portion  of 
of  16  or  16  years^  qualified  faun  to  prepare  light  from .  the  object,  I  delsi  mined  to  throw 
specula  of  great  lustre,  and  vrith  an  unusually  airide  the  tube  altogether,  and  to  fit  np  the  in- 
high  polish.  It  has  been  asserted  that  a  fifty-  stmment  <m  a  diflerent  plan. 
foot  telesoope  by  Ramage,  of  21  indies  aper^  A  short  mahogany  tube,  about  three  indiea 
tore,  was  intended  to  be  sabstitnted  for  the  long,  vras  prepared,  to  serve  as  a  eocket  for 
S5  foot  instrument  erected  at  Greenwicli«  and  holding  the  speculum.  To  the  side  of  this 
the  speculum,  it  is  undentood,  was  prepared,  tube  an  aim  waa  attached,  about  tlie  lengA 
and  ready  for  use,  provided  the  Navy  Board  of  the  focal  distance  of  the  mirror,  at  the 
was  disposed  to  defray  the  expenae  of  cany-  extremity  of  which  a  bress  tube  for  receiving 
lag  the  plan  into  execution;  but,  unforUi-  the  eyepieces  was  fixed,  connected  with  screws 
nately,  this  ingenious  artist  was  unexpectedly  and  aocketa,  by  which  it  might  be  raised  or 
cut  ofl*  in  the  midst  of  lus  career,  about  tbo  depressed,  and  turned  to  the  right  hand  or  to 
year  1835.  the  left,  and  with  adjusting  sppaiatua,  by 

which  it  might  be  brought  nearer  to  or  forther 

^— >•  from  the  speculum.  Fig.  69  exhibits  a  general 

representation  of  the  instrument  in  prcNfile.  A 

SscTTOV  IT.  B  is  the  short  tube  which  holds  the  speculum; 

C  D  the  arm  which  canies  the  eyetobes^ 

TJk  Aerial  ReJIedotamiirwiedhy  the  which  consirts  of  two  distinct  pieces  of  ma- 

Author,  hogany;  the  part  D  being  capable  of  shding 

along  the  under  side  of  C,  through  the  liiass 

A  particular  description  of  this  telesoope  socketo  E  F.    To  the  under  part  of  the 

waa  given  in  the  **£dinburgh  New  Phib-  socket,  Ff  i»  attached  a  bress  nut  with  a 

sophioid  Journal"  for  April— July,  1826,  con-  fomale  screw,  in  which  the  male  acrew,  a  d, 

ducted  by  Profeseor  Jameson,  the  greater  part  acts  by  applying  the  hand  to  the  knibb  c, 

of  which  was  copied  in  the  "  London  Ency-  which  aerves  for  adjusting  the  instrument  to 

dopsdia,'*  under  the  artide  Tekaeope.    From  distinct  vision.     6  is  the  biass  tube  whidi 

this  description  I  shall  endeavour  to  condense  receives  the  eyepieces.    It  is  suppoxted  by  a 

a  brief  account  of  this  instrument,  with  a  fow  strong  biass  vrire,  d  e,  which  passes  thmagfa 

additional  remarks.  a  nut  coimected  with  another  strong  wii% 

About  the  yeer  1822,  an  old  speculum  27  which  passes  through  the  aim  D.    By  meaai 

faiches  in  food  length,  very  impeifoctly  po-  of  the  nut  f  thia  tube  may  be  elevated  or  da* 

fished,  happened  acddentally  to  come  into  my  preared,  and  firmly  fixed  in  its  proper  posilioB; 

possession,  and  feeling  no  indination  to  fit  it  and  by  the  nut  d  it  may  be  farooght  nearw  la^ 

«p.in  the  Gragoriaafora^  I  adopted  the  reso*  or  finthar  fron^  tha  am  Jk 
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.  9f  Hkm  nae  ipyMtm,  it  is 

ilao  lenderad  cKpM^  of  being 
moved  either  in  a  Terticel  or 
horisontal  dkection ;  but  when 
it  if  once  adjueted  to  iu  pato* 
per  position,  it  inuct  be  firmly 
fixed,  and  requires  no  fiiitfaer 
attention.  The  eyepiaoa  v^ 
presented  in  Uus  figure  is  the 
one  used  for  terrestrial  objects^ 
which  consists  of  the  tubes  be- 
longing to  a  pocket  aohromatic 
telescope.  Whan  an  astroiKH 
mical  eyepiece  is  used,  the 
length  of  the  instrument  ax* 
tends  only  to  the  point  L  In 
looking  through  this  telesoope. 
the  right  eye  is  applied  at  the 
point  Ht  and  the  observer'a 
Lead  is  undentood  to  be  un* 
ooveredf  or,  at  lesst,  tightly 
covered  with  a  thin  etip.  For  those  who  use 
only  the  left  eye.  the  arm  would  require  to  be 
placed  on  the  opposite  side  of  the  tube,  or  the 
arm,  along  with  the  tube,  be  made  to  turn 
round  180  degreeai 

Fig.  70  represents  a  front,  or,  rather,  an 
oblique  view  of  the  instniment»  in  which  the 

Fig.  70. 


Fig-St. 


porflfaii  of  the  Bpecuhim  msy  be  ssen.  All  the 
specula  vrfaich  I  fitted  up  in  this  form,  having 
been  originalty  intended  fat  Gregorian  r»- 
flectors,  have  holes  in  their  centres.  The  eye- 
piece Is  therefore  directed  to  a  point  nearly 
3uidistant  from  the  hole  to  the  lelUiand  edge 
the  speculum,  that  Is  to  the  poiuto.    In 


one  of  these  instruments  fitted  up  widi  a  four 
foet  speculum,  the  line  of  vision  is  directed  to 
the  point  6  on  the  opposite  ode  of  the  specu 
him,  but  in  this  cass  the  eyetube  is  removed 
further  fi^ym  the  arm  than  in  the  former  casei 
The  hole  in  the  centre  of  the  speculum  is  ob- 
viously a  defect  in  this  construction  of  a  ra* 
fleeting  telescope,  as  it  prevents  us  from 
obtaining  the  foil  advantage  of  the  rays  which 
foil  near  the  centre  of  the  mirror;  yet  the  per- 
formance of  the  instruments,  even  with  this 
Asadvantage,  is  superior  to  trhat  we  should 
previously  ham  been  led  to  expect 

The  principal  nicety  in  the  construction  of 
the  instrument  consists  in  the  adjustment  and 
proper  direction  of  the  eyetube.  There  is  only 
one  position  in  which  vuson  will  be  perfectly 
distinct  It  must  be  neither  too  high  nor  too 
low ;  it  must  be  fixed  at  a  certain  distance 
firom  the  arm,  and  must  be  directed  to  a  cer- 
tain point  of  Uie  speculum.  This  position 
must  be  ultimately  determined  by  experiment 
when  viewing  terrestrial  objects.  A  perwm 
unacquainted  with  this  construction  of  the 
telesoope  would  perhaps  find  it  difficult,  in  the 
first  instance,  to  make  this  adjustment;  but 
were  it  at  any  time  deranged,  through  acci- 
dent or  otherwise,  I  can  eanly  make  the  ad- 
justment anew  in  the  course  of  a  minute  or 
two. 

In  pointing  this  telesoope  to  the  object  in^ 
tended  to  be  viewed,  the  eye  is  applied  at  JT, 
fig.  69, 'and  looking  along  the  arm,  towards 
the  eyepiece,  till  it  nearly  coincides  with  the 
object,  it  will,  in  most  esses,  be  readily  found. 
In  this  Way  I  can  easily  point  this  instrument 
to  Jupiter  or  Saturn,  or  to  any  of  the  other 
planets  visibie  to  the  naked  eye,  even  when  a 
power  of  160  or  170  times  vs  applied.  When 
high  magnifying  powers,  however,  are  used, 
it  may  be  axpe&nt  to  fii,  on  the  upper  part 


It4  THS  PRACmCAL  AflrTROlfOMm. 

of  tfao  tiiort  t«be  ia  which  tha  fpecalam  retti,       The  Ibllowfaig  are  lOfM  of  te  propertiM 
ft  ftnder,  saeh  m  that  which  is  oaed  in  New-   and  advantagea  pecoliar  to  thia  oonatnicliop 
tottian  teleaoopea.    When  the  moon  if  the  of  the  reflecting  ftsleacope : 
obfeel  intended  to  he  viewed,  ahe  may  he  in-       1.  It  ia  extrtmeiv  simple,  and  majbe  fitted 
atantlj  foand  hy  raoring  the  inatnimedt  till   np  at  a  comparatively  smaU  expaue,    b- 
her  reflected  image  be  aeen  from  the  eye-end  atead  of  large  and  expemnve  braaa  tnbea,  each 
of  the  teieaoope  on  the  face  of  die  mirror.         aa  are  used  in  the  Gregorian  and  Nowtonian 
I  ha^  fitt^  up  aereral  inatramenti  of  the  eonatroction,  litde  more  ia  required  than  a 
above  deacription  with  apecnla  of  16,  S7,  36,  ahort  mahogany  tube,  two  or  three  incbea 
and  49  inches  local  distance.    One  of  these,   long,  to  serre  as  a  aoeket  for  the  speeninm, 
having  a  speculum  of  37  inches  focal  length,  with  an  arm  connected  with  it  about  the  focal 
and  an  astronomical  eyepiece  producing  a   length  of  the  speculum.     Tf»  expense  of 
maynifying  power  of  about  90  times,  serves  small  specula,  eltiier  plain  or  concave,  is  aaved, 
aa  a  good  astronoaucal  telescope.    By  this  together  with  the  nuoMfous  screws,  springs, 
instrument  the  belts  and  aatellitea  of  Jupiter,   dec.,  for  centring  the  two  specula,  and  pladnf 
the  ring  of  Saturn,  and  the  mountains  and  the  small  mirror  parallel  to  the  laige  one. 
cavities  of  the  moon,  may  be  contemplated  The  only  adjustment  requisite  in  thia  oon- 
with  great  caae  and  diatinctneaik    With  a  struction  is  that  of  the  eyetube  to  the  apecn- 
magnifying  power  of  86  or  40  timea,  terres-   lum ;  and,  by  means  of  the  simple  aj^wratua 
trial   objects  appear  remarkably  bright  and   above  described,  it  can  be  effected    in  tiie 
well  defined.    When  compared  with  a  Gre-  course  of  a  few  minutes.    Almost  the  whole 
gorian,  ihe  quantity  of  ligfa\  upon  the  object  expense  of  the  instrument  consists  in  the 
appears .  neariy  doubled,  and  the  image  is  price  of  the  apeculum  and    the  eyepiecKia. 
equally  distinct,  although  the  speculum  has  The  expense  of  fitting  up  the  four  ftet  apecn- 
aeveral  blemishea,  and  ita  surface  is  but  im-  lum  alluded  to  above,  exchutve  of  ipeeu^ 
perfectly  polished.    It  repreaents  objecta  in  lum  and  ei/epiece,  but  including  mahogany 
their  natural  coloura,  without  that  dingy  and   tube  and  arm,  brass  A>ckets,  screws,  eyetube^ 
yellowltih  tinge  whidi  appears  when  looking   brass  joint,  and  a  cast-iron  stand,  painted  and 
through  a  Gregorian.    Another  of  these  in-   varnished,  did  not  amount  to  £1  S9.    A  Gie- 
atrumcnts  is  about    four  feet'  long.      The  gorian  of  the  aame  siae  would  have  required 
apeculum  which  belongs  to  it  is  a  very  old   a  brass  tube  at  least  4}  feet  in  length,  whieh 
one  :  when  it  came  into  my  possession,  it  was  would  cost  five  or  six  guineaa,  bealdes  the 
ao  completely  tarnished  as  scarcely  to  reflect  apparatus  connected  with  the  small  speculum, 
a  ray  of  light.    After  it  was  cleaned,  it  ap-   and  the  additional  expense  connected  with 
peered  to  bo  scarcely  half  polished,  and  its  the  fitting  up  of  the  jomt  and  stand  requiaite 
aurfikce  is  covered  with  yellowish  stains  which  for  supporting  and  steadying  ao  unwieldy  an 
cannot  be  erased.     Were  it  fitted  up  upon   instrument.   While  the  one  instrument  would 
the  Gregorian  plan,  it  would,  I  presume,  be   require  two  persons  to  carry  it  firom  one  room 
of  very  Uttic  use,  unleas  when  a  very  amall  to  another,  and  would  occupy  a  considerable 
magni^ng  power  was  applied;  yet  in  its  space  in  an  ordinary  apartment,  the  other 
present  form  it  bears  with  distinctness  a  mag-  can  be  moved,  with  the  utmost  ease,  with  one 
nifying  power  of  130  times,  and  is  equal  in  hand,  to  any  moderate  distance,  and  the  ^Moe 
its  performance  to  a  3^  feet  achromatic    It  it  occupies  is  extremely  small, 
exhibits  distinct  and  interesting  views  of  the       3.    //  m  mttre  convenient  fair  mewing 
diversities  of  shade,  and  of  the  mountains,  eelesticJ  ohjecta  at  a  high  altitude  than  Mer 
vales,  cavities,  and  other  inequalitiea  of  the  telescopes.    When  we  look  through  a  Gre- 
moon's  surface.    With  a  power  of  about  50  gorian  reflector  or  an  achromatic  teieaoope  of 
timea,  and  a  terrestrial  eyepiece,  it  forms  an  four  or  five  feet  in  length,  to  an  object  ele- 
excellent  telescope  for  land  objects,  and  ex-  vated  50  or  60  degrees  above  the  horizon, 
htbits  them  in  a  brilliant  and  novel  aspect  the  body  requires  to  be  placed  in  an  uneasy 
The  smallest  instrument  I  have  attempted  to   and  distorted  position,  and  the  eye  is  some- 
construct  on  this  plan  ia  only  5^  inches  focal  what  strained  while  the  observation  is  con- 
distance,  and  IJths  of  an  inch  in  diameter,   tinued;  but  when  viewing  nmilar  objects  by 
With  a  magnifying  power  of  about  15  times,  the  Aerial  Reflector,  we  can  either  stand 
it  shows  terrestrial  objects  with  distinctness  perfectly  erect,  or  sit  on  a  chair,  with  the 
and  brilliancy.    But  I  should  deem  it  inex-  same  ease  as  we  sit  at  a  desk  when  reading  a 
pedicnt  to  fit  up  any  instrument  of  this  do-   book  or  writing  a  letter.     In  this  way,  the 
acription  with  specula  pf  a  shorter  focal  dia-   surfiice  of  the  moon  or  any  other  of  the  planets 
tanoe  than  20  or  24  inches.     The  longer  the   may  be  contemplated  for  an  hour  or  two  with- 
focal  diistance,  the  more  distinctness  may  be   out  the  least  weariness  or  fatigue.    A  de- 
expected,  although  the  aperture  of  the  specu-   lineation  of  the  lunar  sur&ce  may  be  taken 
lorn  should  be  comparatively  smalL  with  this  instrument  with  more  ease  and  ao- 
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cnnej  than  with  any  other  initnioMnt,  «■  tained  two  telescopes  from  one  specalnm.  In 

the  obaenrer  can  sketch  the  outline  of  the  ob-  this  case,  I  found  that  each  half  of  the  speeii- 

Ject  by  one  eye  on  a  tablet  placed  a  tittle  be-  lum  perlbrmed  nearly  as  well  as  the  whola 

low  the  eyepiece,  while  the  other  eye  is  looking  speculum  had  done  before ;  at  least,  there  v^ 

at  the  object    For  the  purpose  of  aocommo-  peared  to  bo  no  wry  Mnsible  diminution  in 

dating  the  instrument  to  a  sitting  or  standing  the  brightneta  of  the  object,  when  viewed 

posture,  a  small  table  was  constructed,  capa-  with  a  moderate  power,  and  the  image  was 

ble  of  being  elevated  or  depressed  at  plaasuie^  equally  accjrate  and  distinct ;  so  that  if  eoo- 

on  which  the  stand  of  the  telescope  is  placed,  nomt/  were  a  particular  object  aimed  at  in 

When  the  telescope  is  four  or  five  feet  long,  the  construction  of  these  instruments,  two 

and  the  object  at  a  very  high  elevaticm,  the  good  telescopes  might  be  obtained  from  one 

instrument  may  be  placed  on  the  floor  of  the  speculum;  or  if  a  speculum  happened  to  bo 

apartment,  and  the  observer  will  stand  in  an  broken  accidentally  into  large  fri^pnents,  ona 

erect  position.  or  more  of  the  fragments  may  be  fitted  up  on 

3.  This  instrument  is  considerably  thoiitr  this  principle  to  serve  as  a  tolerably  good 
than  a  Gregorian  telescope  whose  minor  is  telescope. 

of  the  same  focal  length.    When  an  astro-       From  the  experiments  I  have  made  in  r»- 

nomical  eyepiece  is  used,  the  whole  length  forenoe  to  these  instruments*  it  is  demon- 

of  the  instrument  is  nothing  more  than  the  strable  that  a  i%ibt  it  not.  neeutary  in  tha 

focal  length  of  the  speculum ;  but  a  Gregorian,  construction  of  a  reflectmg  telescope— at  least» 

whose  large  speculum  is  four  feet  focus,  will  on  the  principle  now  stated — ^whether  it  be  used 

be  nearly  five  foet  in  length,  including  the  by  day  or  by  night,  for  terrestrial  or  celestial 

eyepiece.  objects ;  for  I  have'  frequently  used  these  tela- 

4.  The  Aerial  Reflector  for  excels  the  «oopes  in  tha  open  air  in  the  daytime,  without 
Gregorian  in  brightness.  The  deficiency  of  any  inoonvenienoe  from  extraneous  light. 
light  in  the  Gregorians  is  owing  to  the  second  Therefore,  were  a  reflecting  telescope  of  50 
reflection  from  the  smaU  mirror;  for  it  has  or  60  feet  in  length  to  bo  constructed,  it  might 
been  proved  by  experiment  that  nearly  the  be  fitted  up  at  a  comparatively  small  expense, 
one-half  of  the  rays  of  light  which  foil  upon  after  the  expense  of  the  metallic  substances^, 
a  reflecting  surface  is  lost  by  a  second  re-  and  of  casting,  grinding,  and  polishing  tha 
flection.  The  image  of  the  object  may  also  speculum  is  defrayed.  The  largest  instm- 
be  presumed  to  bo  more  correct,  as  it  is  not  ment  of  this  description  which  has  hitherto 
liable  to  any  distortion  by  being  reflected  from  been  constructed  is  the  40  feet  reflector  of 
another  speculum.  Sir  W.  HerscheL      This  complicated  and 

6.  There  is  less  tremor  in  these  telescopes  most  unwieldy  instrument  had  a  tube  of  rolled 

than  in  Gregorian  reflectors.     One  cause,  or  sheet  iron  39  feet  4  inches  in  length, 

among  others,  of  the  tremors  complained  of  in  about  15  feet  in  circumference,  and  weighed 

Gregorians  is,  I  presume,  the  formation  of  a  about  8000  pounds.    Now  I  conceive  that 

second  image  at  a  great  distance  from  the  such  enormous  tubes,  in  instruments  of  such 

first,  besides  that  which  arises  from  the  elastic  dimensions,  are  altogether  unnecessary.    N»> 

tremor  of  the  small  speculum,  when  carried  thing  more  is  requisite  than  a  abort  tube  for 

by  an  arm  supported  only  at  one  end ;  but  as  holding  the  speculum.    Connected  with  ona 

the  bu'tge  formed  by  the  speculum  in  the  side  of  this  tube  (or  with  both  sides  were  it 

aerial  telescope  is  viewed  Erectly ^  without  found  necessary,)  two  strong  bars  of  wood, 

being  exposed  to  any  subsequent  reflection,  it  projecting  a  few  feet  beyond  tha  speculum 

is  not  so  liable  to  the  tremors  which  are  so  end,  and  extending  in  front  as  for  as  the  focal 

frequcnty  experienced   in    other   reflectors,  length  of  the  mirror,  and  connected  by  croea- 

Notwithstanding  the  length  of  the  arm  of  the  bars  of  wood,  iron,  or  brass,  would  be  quite 

four  feet  telescope  above  mentioned,  a  celestial  sufficient  for  a  support  to  tiie  eyepiece,  and 

object  appears  remarkably  steady  when  pass-  for  directing  the  motion  of  the  instrument, 

ing  acrotis  the  field  of  view,  especially  when  A  telescope  of  40  or  50  feet  in  length,  con* 

it  is  at  a  moderate  degree  of  altitude ;  and  it  structed  on  this  plan,  would  not  require  ono- 

is  easily  kapt  in 'the  field  by  a  gentle  motion  fifth  of  the  expense,  nor  ono>fourth  of  tha 

applied  to  the  arm  of  the  instrument  apparatua  and  mechanical  power  for  moving 

In  prooccuting  my  experiments  in  relation  it  to  any  required  position,  which  were  found 

to  these  instruments,  I  wished  to  ascertain  necessary  in  the  construction  of  Sir  W.  Heiw 

what  effect  might  be  produced  by  using  a  schd's  large  reflecting  telescope.    The  idea 

part  of  a  speculum  instead  of  the  whole,  here  suggested  will  perhaps  be  mote  readily  * 

For  this  purpose,  I  cut  a  speculum,  three  feet  appreciated  by  an  inspection  of  fig  71,  where 

m  focsl  length,  through  the  centre,  so  as  to  ^  is  the  short  tube,  B  C  and  ^  £  the  two 

divide  it  into  two  equal  parti,  and  fitted  up  large  bars  or  arms,  connected  with  crossban^ 

each  part  as  a  distinct  telescope,  so  that  I  ol^  for  the  purpose  of  securing  strength  and  sleadii 
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At  /  and  JT,  behind  the  qwcohim,   diameter,  or  aboot  ae  wide  as  to  adnit  Hm 
weli^  might  be  applied,  if  neoeataiy,  for   pmnt  of  a  pin  or  a  moderate^iaed  needle* 

The  diatanoe  of  thia  hole  from  the  lena  next 
Fig.  71.  the  eye  mnet  be  adjneted  hj  trial,  till  the 

whole  field  of  view  appear  distinct  A  com- 
mon aatronomical  eyepiece,  without  thia  addl* 
tion,  does  not  answer  welL  I  find,  by  ex* 
peiience,  that  teneetrial  eyepiece^  such  aa 
those  nted  in  good  achromatic  telesoc^ws,  aze, 
on  the  whole,  best  adapted  to  this  oonstnio- 
tion  of  a  reflecting  telescope. 

I  have  aometimes  used  these  instnunenlB 
fiv  the  purpose  of  viewing  perspectiTe  prints^ 
which  they  exhibit  in  a  beautiful  and  intep. 
esking  manner.  If  a  ccdoured  perspective  be 
placed  at  one  end  of  a  large  room  or  gaUery, 
and  strongly  illuminated  either  by  the  sun  or 
eaameifaalandng  the  lever  power  of  fhe  long  by  two  candles,  and  one  of  the  reflectors,  far- 
arm.  F  represents  the  poiition  of  the  eye-  nished  with  a  small  fm^ru/^n^/wioer,  phoed 
piece,  and  (7  /r  the  joint  and  part  of  the  at  the  opposite  end  of  the  room,  the  repre- 
pedestal  on  which  the  instrument  w  placed,  sentation  of  a  street  or  a  landsca^  will  be 
With  regard  to  telescopes  of  smaller  dimen-  aeen  in  its  true  perspective,  and  will  appear 
aiona,  as  fiom  6  to  16  feet  in  focal  length —  even  more  pleasant  and  interesting  than  whem 
with  the  exception  of  the  expense  of  the  'viewed  through  the  common  optical  diagonai 
specula  and  eyepieces  they  might  be  fitted  mackine.  If  an  inverting  eyepiece  be  used- 
up  for  a  sum  not  greater  than  from  8  to  10  which  is  most  eligible  in  this  expeiimenU— 
or  16  guineas.  the  print,  of  course,  must  be  placed  in  an  in- 

Were  any  person  to  attempt  the  eonstruo*  verted  position, 
tion  of  those  telescopes,  it  is  possible  he  might  That  reflecting  teleeoopes  of  the  deseiip- 
not  succeed  in  his  first  attempts  without  more  tions  now  stated  are  original  in  their  con- 
minute  directions  than  I  have  yet  given.  The  struction,  appears  from  the  uniform  language 
following  directions  may  perhaps  tend  to  of  optical  writen^  some  of  whom  have  pro- 
guide  the  experimenter  in  adjusting  the  eye-  nounced  such  attempts  to  be  altogether  im- 
tube  to  the  speculum,  which  is  a  point  that  practicable.  Sir  Daiod  Brewster,  one  of  the 
requires  to  be  particularly  attended  to,  and  on  latest  and  most  respectable  writers  on  this 
which  depends  the  accurate  performance  of   subject,  in  the  <*  Edinburgh  Encyclopedia," 


the  instrument.    After  having  fixed  the  eye-  art  Optica,  and  in  the  last  edition  of  his  Jp- 

piece  nearly  in  the  position  it  should  occupy,  ptndUx  to  **  Ferguson's  Lectures,"  has  &a 

and  directed  the  instrument  to  a  particular  following  remarks:   *<If  we  could  dispense 

object,  look  along  the  arm  of  the  telescope,  with  the  use  of  the  small  specula  in  telescopes 

from  K  (fig.  69)  to  the  extremity  of  the  eye-  of  moderate  length,  by  inclining  the  great 

piece  at  /f,  and  observe  whether  it  nearly  co-  speculum,  and  using  an  oblique,  and,  conae- 

incides  with  the  object    If  the  object  appear  quently,  a  di$toiied  reflection,  as  proposed 

lower  than  this  line  of  vision,  the  eyepiece  first  by  Le  Maire,  we  should  consider  the 

must  be  towered,  and  if  higher,  it  must  be  Newtonian  telescope  as  perfect;  and  on  a 

raised,  by  means  of  the  nuts  and  screws  at  g  large  scale,  or  when  the  instrument  exceeds 

d  gndfct  till  the  object  and  the  line  of  vision  ^0  feet,  it  has  undoubtedly  this  character,  as 

now  stated  nearly  coincide.    The  eyepiece  nothing  can  be  more  simple  than  to  magnify, 

should  be  directed  as  nearly  perpendicular  to  by  a  single  eyeglass,  the  image  formed  by  a 

the  front  of  the  speculum  as  possible,  but  so  single  speculum.    As  thefiont  mew  it  guiie 

tluU  the  reflected  image  of  one's  head  fiom  impraeticablCf  and,  indeed,  ha»  never  been 

the  mirror  shall  not  interfere  to  obstruct  the  attempted  in  instruments  of  a  small  sixe,  it 

rays  fiom  the  object    An  object  may  be  seen  becomes  of  great  practicable  consequence  to 

with  an  approximate  degree  of  distinctness,  remove  as  much  as  possible  the  evils  which 

but  not  accurately,  unless  this  adjustment  be  arise  fiom  the  use  of  a  small  speculum,"  Ac. 

pretty  accurately  made.    The  astronomical  The  instruments  now  described  have  efifect- 

eyepieces  used  for  these  telescopes  are  fitted  uated,  in  some  degree,  the  desirable  object 

with  a  brass  cap,  which  slides  on  the  end  next  alluded  to  by  this  distinguished  philoeopher^ 

the  eye,,  and  is  capable  of  being  brought  and  the  mode  of  oenstruetion  is  neither  that 

nearer  to  or  further  from  the  first  eyeglass,  of  Sir  W.  Herschel's  front  view,  nor  does  it 

In  the  centre  of  this  cap,  next  the  eye,  is  a  coincide  with  that  proposed  by  Le  Maan^ 

snail  hole,  about  the  ^Ui  or  ^th  of  aa  inch  which  appean  to  have  been  a  mere  hint  that 
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WM  never  realiied  in  the  oonitruction  of  re-  Armagh,  to  the  Irish  Academy,  the  Earl  of 
fleeting  teleacopes  of  a  fmall  nie.  The  sim-  Roese  hai  overcome  the  difRcultiea  which  have 
pfidty  of  the  Gonatniction  of  theee  inetrumenta*  hitherto  been  met  with,  and  carried  to  an  ex- 
•nd  the  ezoellenoe  of  their  performance,  have  tent  which  even  Herachel  himself  did  not  ven> 
been  much  admired  by  several  sdentiflc  gen-  ture  to  contemplate,  the  illnminating  power 
tlemen  and  othen  to  whom  they  have  been  of  this  telescope,  along  with  a  shaipieas  of 
exhibited.  Prior  to  the  description  of  them  definition  little  inferior  to  that  of  the  acfar^ 
in  the  Edinburgh  Philosophical  Journal,  they  malic ;  and  it  is  scarcely  possible,  he  observes^ 
were  exhibited  in  the  Calton  Hill  Observatoiy,  to  preserve  the  necessary  sobriety  of  language 
Edinburgh,  in  the  presence  of  ProfesMyr  Wal-  in  speaking  of  the  moon's  appearance  with 
laoe  and  another  gentleman,  who  compared  this  instrument,  which  Dr.  RoUnson  bolievei 
their  performance  with  that  of  an  excellent  to  be  the  most  powerful  ever  constructed.  The 
Oiegorian.  As  this  instrument  is  distinguished  difficulty  of  constructing  large  specula,  and 
fiom  every  other  telescope  in  being  used  with-  of  imparting  to  them  the  requisite  degree  of 
oat  a  tube,  it  has  been  denominated  '^  The  polish,  has  hitherto  been  oonsideTed  so  great, 
Atrial  Rejketor"  that  firom  eight  to  twelve  indies  diameter  has 

been,  in  general,  their  utmost  siae;  indeed, 
■  except  with  the  greatest  reluctance,  London 

<^>ticaans  would  not  accept  of  orden  lor  specula 
Skgtiov  y*  of  more  than  nine  inches  in  diameter.    It  ap- 

pears,  however,  that  the  Earl  of  Rosse  has 
BarlofRota^M  ReJUeHng  Tde9tope$*        succeeded,  by  a  peculiar  method  of  moulding, 

in  casting  object-mirrors  of  true  apeeuktm 
This  nobleman,  unlike  many  of  his  eom«  metal  of  three  feet  m  diameter^  and  of  a 
peers,  has,  ibr  a  considerable  number  of  yean  weight  exceeding  17  eto^.  He  is  about  to 
past,  devoted  his  attention  to  the  pursuits  of  construct  a  telescope,  the  speculum  of  whidi 
science,  and  particularly  to  the  improvement  is  eix  feet  in  diameter,  fifty  feet  focal  diU' 
of  reflecting  telescopes.  He  is  evidently  poo-  tonee,  and  of  the  weight  fd  four  Um»  ;  and 
sessed  of  high  mathematical  attainments,  com*  from  what  he  has  abeady  accomplished,  it  is 
bined  with  an  uncommon  degree  of  mechanical  not  doubted  that  he  possesses  the  power  to 
ingenuity.  About  14  or  15  years  ago,  he  en-  cany  his  design  into  efiect  Thrae  great 
gaged  in  various  experiments  with  the  view  mnnses  of  metal,  which,  in  the  hands  of  all 
of  counteracting  the  eflects  of  the  spherical  othen  maken  of  specula,  would  have  been  as 
aberration  of  the  specula  of  reflectmg  tele-  untractable  as  so  much  unannealed  flint-glaai^ 
scopes,  which  imperfection,  if  it  could  be  com-  the  Earl  of  Rosse  has  further  succeeded  in 
pletely  remedied,  would  render  the  reflecting  bringing  to  the  highest  degree  of  polish,  and 
telesocme  almost  a  perfect  instrument,  as  it  is  the  utmost  perfbction  of  curvature,  by  means 
not  anected  by  the  di£krent  refiangibility  of  of  machineiy.  The  process  is  conducted  under 
the  reys  of  light  His  method,  we  believe,  water,  by  which  means  those  variations  of 
consisted  in  forming  a  large  speculum  of  two  tempenture,  so  fetal  to  the  finest  specula 
or  three  separate  pieces  of  metal,  which  were  hitherto  attempted,  are  eflectually  guarded 
afterward  accurately  combined  into  one— a  against  To  convince  Dr.  Robinson  of  the 
central  part,  which  was  surrounded  by  one  or  efficacy  of  this  machinery,  the  eari  took  the 
two  rings  ground  on  the  same  tool.  When  three-leet  speculum  out  ckT  ito  telescope,  die- 
the  images  formed  by  the  separate  pieces  were  stroyed  its  polished  surfece,  and  placed  it  under 
made  exactly  to  coincide,  the  image  of  the  the  mechanical  polisher.  In  six  boun  it  waa 
object  towards  which  the  whole  speculum  was  taken  out  vrith  a  perfect  new  surfece  as  bri^t 
directed  was  then  found  to  be  as  distinct  as  as  the  original  Under  the  old  system  of 
either  image  had  been  when  separate ;  but,  as  hand  polishing,  it  might  have  required  months, 
the  period  referred  to,  a  suffident  number  of  and  even  years,  to  e&et  this  restoration.  Evm 
experiroento  had  not  been  made  to  determine  before  achieving  these  extraoidinary  triumphs 
that  bis  lordship  had  completely  accomplished  on  the  solid  substance,  his  lordship  had  con* 
the  object  he  intended.  structed  a  six-feet  reflector  by  covering  a 

Great  interest,  however,  has  of  late  been  curved  suHaoe  of  brass  with  squares  of  the 
exdted  by  the  improvements  which  his  lord-  true  epeeulum  metal,  which  gave  an  immense 
diip  has  made  in  the  formation  of  specula,  quantity  of  light,  though  subject  to  some  ^ 
Sir  W.  Herschel  never  made  public  the  means  regularities,  arising  from  the  number  of  join* 
by  which  he  succeeded  in  giving  such  gigantic  ings  necessary  in  such  a  mosaic  work.  Of 
Mvelopement  to  the  reflecting  telescope,  and  the  performance  of  his  lordship's  great  tei^ 
tfierefore  the  construction  of  a  large  reflector  scope,  mounted  with  this  reflector,  diose  who 
haa  been  consi'lered  as  a  perilous  adventure;  have  seen  it  speak  in  terms  of  hi^  admire 
lo^  according  to  a  report  of  Dr.  Robinson,  of  tion ;  but  in  referenoe  to  the  smaller  and  mon 

(S8fl9 
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peilact  initniment,  famuhed  with  Ae  lolid  fiiint  image— which  dicmnttinee  has 
three-feet   qNcuhuii,  the    IwigiMge  of  the  genenlly  ooonderad  as  a  ■afident 
Armagh  aatronooior  aeauzBea  a  tone  of  en-  rejecting  the  nae  of  ghwa  apecnla  in 
thu8iaain»  and  cTen  of  sublimity.    By*  means  scopes.     But,  ahhoogh  very  bright  dbfuM 
of  this  exquisite  instrument,  Dr.  Robinson  ezliibited  a  double  image,  almost  aJI  the  other 
and  6ir  J.  South,  in  the  intenrals  of  a  rather  objects  in  the  terrestrial  landscape  appeared 
nn&Tourable  night,  saw  several  new  staia,   quite  distinct  and  without   any  seoondaiy 
and  correded  numerous  erron  of  other  ob-  iBMige,  so  that  a   oommon  observer  eonld 
mncTM,    For  example,  the  planet  Uranus,   scaroely  have  noticed  any  imperfection.  Wben 
pupposed  to  possBSB  a  ring  similar  to  that  of    tiie  instrument,  however,  was  directed  to  oele^ 
Batum,  was  found  not  to  have  any  such  ap-  tial  objects,  the  secondary  image  was  anmn 
pondage ;  and  those  nebuhB,  hitherto  regard-  what  vivid,  so  that  every  object  appeared 
•d,,  from  their  a|iparently  oireular  outline,  as  double.    Jupiter  appeared  with  two  bodiea,  at 
<*  coalescing  systems^"  appeared,  when  tested  •  little  distance  from  each  other,  and  his  fbor 
by  the  thrns-feet  speculum,  to  be  very  &r  in-  satellites  appeared  increased  to  eight    Ilia 
deed  fiwm  presenting  a  globular  appearance,   moon  likewise  appeared  as  a  doubto  orb,  but 
numerous  ofishoots  imd  appendages,  invisible  the  principal  image  vras  distinct  and  well  de- 
bj  other  telescopes,  appearing  in  all  directions  fined.    Such  a  telescope,  therefore,  was  not 
ladiating  from  their  edges.    Such  dwooveries,  well  ad^ited  for  celestial  observa^ons,  but 
which  reflect  great  h<»our  on  the  Earl  of    might  answer  well  enough  for  viewing  ter- 
Rosse,  will  doubtless  have  great  eflect  on  the  restrial  objects, 
interests  of  astronomical  odenoe.*  Considering  that  the  injurious  elleeta  of  the 

secondary  image  arose  from  the  images  r^ 
.  fleeted  from  the  two  surfaces  being  fbraaied 

near  the  same  point,  and  at  neariy  the  same 
Sbotiov  VL  focal  distance,  I  formed  a  plan  for  destroying 

the  secondary  image,  or  at  least  counteracting 
JUJIeding  TdtHopu  with  tHam  Sjpecuku     x^  efiecto,  hy  forming  the  concavity  of  the 

mirror  next  the  eye  ^  a  portion  of  a  sphere 
Afier  making  a  variety  of  experiments  with  d^jfermt  from  that  of  the  convex  aide  which 
aerial  telescopes  constructed  of  metallic  qiecula  was  silverixed,  and  from  which  the  principal 
of  different  focal  lengths,  I  constructed  a  inmge  is  formed ;  but,  for  a  long  time,  I  couU 
telescope  on  the  same  plan  with  a  concave  ^'^  no  opticians  possessed  of  tools  of  a  su^ 
glass  mirror.  Having  obtained  a  fragment  of  ficient  length  of  radii  for  accomplishiiig  m^ 
a  veiy  large  convex  mirror  which  happened  dengn.  At  length  a  London  woriting  optician 
accidentally  to  have  been  broken,  I  caused  nndertook  to  finish  a  glass  speculum  accord- 
the  convex  side  to  be  foliated  or  silverixed,  ing  to  my  directions,  which  were,  that  the 
and  found  its  focal  length  to  be  about  27  convex  surface  of  the  mirror  should  be  ground 
inches.  This  mirror,  which  wna  about  five  on  a  tool  which  would  produce  a  fbnJ  di»- 
mches  diameter,  I  placed  in  one  of  the  aerial  tance  by  reflection  of  about  four  feet,  and  that 
reflectors  instead  of  the  metallic  speculum,  and  ^c  concave  surface  diould  have  its  focal  die- 
tried  its  eflects  with  diflkrent  terrestrial  eye-  tence  at  about  three  feet  three  inches,  so  that 
pieces.  With  a  power  of  about  36  or  40  ^o  seoondaiy  image  might  be  formed  at  about 
times,  it  gave  a  beautiful  and  splendid  view  nine  inches  within  the  focal  distance  of  the 
of  distant  terrestrial  objects,  the  quantity  of  ailverized  side,  and  not  interfere  to  disturb  the 
ti^t  reflected  from  them  being  considerably  principal  image ;  but,  either  from  ignorance 
greater  than  when  a  metallic  speculum  was  ^  inattention,  the  artist  mistook  the  radius 
used,  and  they  appeared,  on  the  whole,  well  for  the  half  radius  of  concavity,  and  the  spe- 
defined.  The  only  imperfSsction — as  I  had  cuium  turned  out  to  be  only  23  inches  focal 
foreseen — consisted  in  a  double  image  being  distance  by  reflection.  This  mirror  was  fitted 
formed  of  objects  which  were  remarkably  up  as  a  telescope  on  the  aerial  plan,  and  I 
bright  and  white,  such  as  a  lighthouse  whiten-  foiind,  as  I  expected,  the  secondary  image 
ed  on  the  outside,  and  strongly  illuminated  completely  destroyed.  It  produced  a  very 
by  the  son.  One  of  the  images  was  bright,  beautiful  and  brilliant  view  of  land  objects, 
ttid  the  other  feint  This  was  obviously  end  even  the  brightest  objects  exhibit^  no 
owing  to  the  two  reflections  from  the  two  sur-  double  image.  The  mirror  was  nearly  five 
feces  of  the  mirror— one  from  the  convex  inches  in  diameter,  but  the  image  was  most 
ailverized  side,  and  the  other  from  the  con-  accurately  defined  when  the  aperture  was 
•^ve  side  next  the  eye,  which  produced  the   contracted  to  about  three  inches.    It  was  fit- 

_  .        .    ,  .  ^*w  «    ,  -«       .  — .      ted  with  a  terrestrial  eyepiece  which  produced 

•  A  psitieular  accoant  of  the  Earl  of  Robm*s  fifty-    .  m.«.:#;,:„«  ««««•  «/-»wv.,*  oa  •:»^.f  ^xru^^ 

feet  reflector,  xrhich  la  now  finiahbd,  la  given  in    *  ra*«nifymg  power  of  about  26  times.  When 

the  JiMndiM,  directed  to  the  moon,  it  gave  a  veiy  distinct 
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«iid  hiiDUioiu  iriew  of  that  orb,  without  the  gUfg  mirror  of  tfaii  degeriptioa,  mhom  ImI 

lewt  •ppeanuice  of  a  wcondaiy  image ;  but  length  is  four  feet  eight  inehea,  and  diaaelv 

as  the  fixal  distance  of  the  apecuium  was  six  inches,  which  magniftea  distant  objaoli 

acazoely  half  the  length  I  had  prescribed,  I  aboot  seven  times,  takes  in  a  hujgB  field  of 

did  not  apply  to  it  any  high  astronomical  view,  and  exhibits  objects  with  great  biilUancj. 

powers,  as  I  find  that  these  can  only  be  ap-  It  presents  a  ^ciy  distinct  picture  of  the  mooa, 

plied  with  efliwt,  in  this  construction,  to  a  showing  the  difierent  streaks  of  light  and  shade 

apeonlum  of  a  considerable  fiscal  length.  Ha|h  upon  her  soffiice,  and  in  some  oasei  shows 

pening  to  have  at  hand  a  convex  lens  ten  feet  the  larger  spots  which  tiavens  the  Alar  diA. 

focal  length  and  four  inches  in  diameter,  the  This  mode  of  viewing  objects  is  extiemely 

one  skle  of  which  had  been  ground  to  a  cei^  easy  and  pleasant,  especially  when  the  nurror 

tain  degree  of  concavity,  I  caused  the  convex  is  of  a  large  diameter,  and  the  observer  is  al 

aide  to  be  fi)liated,  which  produced  a  focus  by  first  struck  and  gratified  vfith  the  novel  aspect 

vefleetion  at  13^  inches  distant    To  this  mip-  in  which  the  objects  appear, 

ror  I  applied  terrestrial  powers  of  15  and  24  Were  a  concave  mirror  of  this  deseriptioii-^ 

with  considerable  distinctness.    The  power  whether  of  glass  or  ef  speculum  metal«— to  be 

«f  15  produced  a  very  brilliant  and  distinct  formed  to  a  very  long  foooa,  the  magnifying 

view  of  land  objectb    Had  the  mirror  been  power  would  be  considerable.    One  of  50  foal 

at  least  three  times  the  focal  length,  it  would  focal  length,  and  of  a  corresponding  diameter, 

have  formed  an  excellent  telescope  with  the  might  produce  a  magnifying  power,  to  certain 

■ame  apeiture.  eyes,  d  about  75  times ;  and,  from  the  quantity 

of  light  with  which  the  object  would  be  seen, 

^^"^  its  eflect  would  be  much  greater  than  the  same 

SicTxov  TIL  power  affilied  to  a  common  telescope.    Sir 

W.  Hefschel  states  that,  on  one  occasion,  by 

A  ReJIeeHfig  'Rkaeopt,  with  a  Stngk  M^  looking  with  his  naked  eye  on  the  speculum 

ror  and  no  Eyepiece*  of  hie  40  feet  reflector,  without  the  interposi- 
tion of  any  lens  or  minor,  he  perceived  di^ 

On  the  same  principle  as  that  by  which  a  *»»cUy  one  of  the  satelfites  of  Saturn,  which 

nfiactmg  telescope  may  be  constructed  by  nqnune*  the  application  of  a  conoderable  power 

means  of  a  single  lens,  as  represented  fig.  to  be  seen  by  an  ordinary  telescope.  Such  an 

51  (page  86.)  we  may  form  a  telescope  by  iMtmment  is  one  of  the  most  simple  formi 

leflecUon  with  a  single  mirror  and  without  an  of  a  telescope,  and  would  exhibit  a  brilliant 

•yepiece.    Let  A  B,  fig.  62,  represent  a  large  "?^  interesting  view  of  the  moon,  or  of  terraa- 

concave  speculum,  and  C  its  focus:  if  an  eye  ^^  objects. 

p(g,  Tf,  raicxs  or  miTxicriva  TBLSscona. 

^^«.^^^  1.  Prices  as  stated  by  Mesas.  W.  and  8. 

■  '"^    "^•^-^  Jones,  Holbom,  London. 

■  • — ..  £»      a. 
I D  '       ';^o  A  4  feet,  7  indi  aperture,  Gra- 

I                            _.-.--^''*^"'  gorian  reflector,  with  the  vertical 

I                 '.—— -"^""^'^  motions  upon  a  new  invented  prin- 

m^""""'^  ^V^^i  '^  ^^U  ^  apparatus  to  render 

VT  the  tube  more  steady  fi)r  observation, 

B  according  to  the  additional  appantua 

VjV  of  small  speculums,  eyepieces,  micro- 
meters, &c                 from  £80  to    120    0 

be  pUu»d  at  A  tbout  eight  or  ten  inches  with-       *^'?"«'"'^**^"**P'^  ^    , 
m  the  fo«l  point  C   jai  the  <^e^  in  the  ^^^^^Sh 'reck^rork  .^ 

directton of  Cor  behind  the  spectotor, will  be  ^T«'",v^^  qo  la 

seen  magnified  by  reflection  onthe  fece  of  the  P^^  mountmgs  and  metda         .  99  10 
tfu^^T^A^l^iiTin^^^^^                          *  fe^  Ions,  without  rack-wok, 
ST' "^T^?-^  lUummated.   The  ma«n».  ^  ^^,^  4  ,^L^'^  ^^^  i«. 

fyiag  pow^,  m  this  case,  will  bo  nearly  m  the  1-^7        «— b.«j— ^  r^      -»  15  15 
proportion  of  tlie  focal  length  of  the  mirror  to  ^^^    ._:_.» *     ..u  _^V_^nA 

Siefocal  length  of  the  eye  for  near  objects.  It  J^*"^  """P™^  "^  mk-woA  ^     ^ 

for  example,  the  fecal  distance  of  the  mirror  ""i™?*  ,    _  ^    .^,    _.  ..   *  q    q 

be  eight  feet,  and  the  distance  from  the  eye  at       J!  !~t' J?^  "^^                     "  I    I 
which  we  see  near  objects  most  dutincUy  be       "««**"<>     .,..•• 

eight  inches,  the  magnifying  power  will  be  in       2.  Pricea  as  staled  bj  Means.  TuDev^ 
the  ratio  of  8  to  96,  or  12  timea.    I  have  a  Islington. 
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£, 


1  fMt  Gngorian  rallMtor,  on  pit* 
lar  vaA.  claw  atandt  metal  2^  inchaa 
diameter,  packed  in  a  mahogany  box 

1 J  foot  ditlo»  on  pillar  and  daw 
atand,  metal  8  inchea  diameter, 
packed  in  a  mahogany  box 

5  feet  ditto,  metal  4  inchea  diameter 
Dittf^with  rack-work  motiooa 

8  feet  ditto,  metal  5  inchea  di« 
ameter,  ra^-woik  motiona 

4  feet  ditto,  metal  7  inchea  diame- 
ter, on  a  tripod  stand  with  oentie  of 
gravitT  motum      •        .        .        . 

6  feet  ditti^  metal  9  inchea  di- 


13  feet  dittos  metal  12  inchea  di- 
ameter          


685 


0    6 


3.  Pricea  as  slated  by  Mr.  G.  BoQond,  8t 
Paul's  Churchyard. 


7  feet  Ntwkmiant  6  inchea  aper* 
tnie 


11 

16 
85 

11 

16 

4 

48 

0 

105 

0 

810 

0 

105 

0 

Beflecting  telescopes  14  inches 
long,  in  a  mahogany  box       •        • 

Ditto  18  inches         •        •        • 

Ditto  3  feet       .        .        .        . 

Ditto  with  4  different  powers,  and 
rack-work  stand  supporting  the  tele- 
scope in  the  centre  of  gravity         • 

Ditto  8  feet,  with  ditto 


£, 


0 

9 

IS 

13 

18 

18 

86 

16 

50 

0 

4»  Prices  of  single  speculuma  and  lefleding 
telescopes^  aa  made  by  Mr.  Gruls  CharkoMnl 
Dublin. 


MBWTOHl&a  TBLBBCOPas. 

1              aaaooBiAR  aBPLBcroaa.               | 

IVincf  l«l*> 

■ 

Noifiria* 

DltwiNi   \m 

ItadlMcft 

PrtaaerBli^ 

Mope  enoH 

IDbMtar  IB 

Fecy  la^lk 

Price  flfaii^ 

*"** 

tetat 

ton  %\nm. 

oulitaal 

iMbM. 

iafMU 

ro.BaloM. 

oafiiaad. 

£.    «. 

£.   «. 

£,    «. 

iS.    a. 

0 

t 

17    10 

99     0 

7 

7 

17    10 

f7    10 

7 

S 

»     0 

94      0 

9 

10 

SS      0 

40     0 

0 

41 

S5      0 

50     0 

I| 

19 

60      0 

00     0 

IS 

7 

70      0 

100      0 

1^ 

15 

ISO      0 

170     0 

15 

0 

190     0 

9ii0     0 

18 

18 

900      0 

080      0 

18                » 

840      0       800      Oi 

OH  TBX  BTIHXCM  01  TBLXSCOFXS. 

Although  the  performance  of  teleso^Ms 
ehiefly  depends  on  the  goodness  of  the  object* 
glass,  or  the  obiect-epeculum  of  the  instru- 
nient,  yet  it  is  of  considerable  Importance,  in 
Older  to  distinct  vision,  and  to  obtain  a  large 
and  uniformly  distinct  field  of  view,  that  the 
eyepiece  be  properiy  constructed.  The  di^ 
ferent  kinds  A  eyepieces  may  be  arranged  into 
two  general  diriaions,  Astrwwmfeal  and  Tet' 
ftttntd* 

1.  Adranomioal  Eyepieee$.^^Th»  most 
simple  astnmooucal  eyepiece  is  that  which 
ooosists  of  a  ain^  convex  lena ;  and  when 
the  focal  distance  of  this  lens,  and  that  of  the 
object-glass  of  the  instrament,  is  accurately 
•aoertained,  the  magnifying  power  may  be 
nioely  deteiminad  by  div^ing  Uie  focal  length 
of  the  object-lens  by  that  of  the  eyeglass;  but 
as  the  pencil  of  white  light  tiansmitted  by  the 
olject^lass  will  be  divided  by  the  eyeglass 
into  ite  component  coburs,  the  object  will 
appear  bordered  with  coloured  fringea,  and 
me  distinctness  of  visbn  consequently  injured ; 
besides,  the  qiherical  aberration,  when  a  suigle 
lana  ia  used,  is  much  greater  than  when  two 
or  mors  glasses  aie  employed:  hence  astro- 
nomical eyepieoea  are  now  formed  by  a  com- 
bination of  at  least  two  lenses. 

The  combination  dT  lenses  now  generally 
(S3S) 


used  for  astronomical  purpooss  ia  thai  which 
is  uaaally  denominated  the  Huygtnian  Ey^ 
pieee,  having  been  first  proposed  by  the  oeI» 
brated  Huygens  aa  a  great  improvement  oa 
the  aingle  lens  eyepiece.  The  following  figun 
(73)  r^reoente  a  aection  of  thia  eyepieoe: 

ig.78. 


Let  A  B  he  ti  compounded  pencil  of  white 
light  proceeding  from  the  object-glass;  B  F  t^ 
plano-convex  field-glass,  with  ite  plane  side 
next  the  eyeglass  B,  The  red  rays  of  the 
pencil  A  B,  after  refiraction,  would  cross  the 
axis  in  R,  and  the  violet  rays  in  V;  bn^ 
meeting  the  eyeglass  £,  the  red  xsys  wiB  be 
refracted  to  O,  and  the  violet  nearly  in  the 
aame  direction,  when  they  will  cross  each 
other  about  the  point  O  in  the  axis,  and  unite. 
The  distance  of  the  two  glasses  F  E,io  pro- 
duce thii  correction,  when  made  of  crown 
glass,  must  be  equal  to  half  the  sam  of  their 
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fecil  dnluiota  imriy :  for  example,  lappoee  to  be  applied  to  dtfierent  celestial  objeda,  m> 
the  focal  dtatance  of  the  largest,  or  field-lens,  cording  to  their  natore,  or  the  state  of  the  atmo* 
to  be  three  inches,  and  the  focal  distance  of  sphere  in  which  they  are  osed. 
the  lens  next  the  eye  one  inch,  the  two  lenses  Ranuden'a  Eyepiece^ — ^There  is  anothsr 
should  be  placed  exactly  at  the  distance  of  two  modification  of  lenses,  known  by  the  name  of 
inches ,  the  sum  of  their  focal  length  beuig  the  Pontivet  or  Ramaden's  Eyepiece,  which 
lour,  the  half  of  which  is  two.  In  other  is  much  used  in  transit  instruments,  and  tele- 
words,  the  glsss  next  the  eye  should  be  placed  scopes  which  are  furnished  with  micrometers, 
as  much  within  the  focus  of  the  field-glass  as  and  which  aflbrds  equally  good  vision  as  the 
is  equal  to  its  own  focal  distance.  The  focal  other  eyepiece.  In  this  construction,  the  lenses 
length  of  a  single  lens  that  has  the  same  mag-  are  plano-convex,  and  nearly  of  the  same  focus, 
nifying  power  as  this  compound  eyepiece,  is  but  are  placed  at  a  distance  firom  each  other 
equal  to  twice  the  product  of  the  focal  lengths  less  than  the  focal  distance  of  the  glass  next 
of  the  two  lenses  divided  by  the  sum  of  the  the  eye,  so  that  the  image  of  the  object  viewed 
.  same  numbers;  or,  it  is  equal  to  half  the  is  beyond  both  the  lenses  when  measuring 
focal  length  of  die  field-glass.  Thus,  in  refer-  from  the  eye.  The  flat  fiices  of  the^two  lenses 
ence  to  the  preceding  example,  twice  the  pro-  are  turned  into  contrary  directions  in  this  eye- 
duct  of  the  focal  length  of  the  two  lenses  is  piece,  one  facing  the  object-glass,  and  the 
equal  to  six,  and  their  sum  is  four.  The  for-  other  the  eye  of  the  observer ;  and  as  the 
mer  number  divided  by  the  latter  produces  a  image  formed  at  the  focus  of  the  object-glass 
quotient  of  1^,  which  is  the  focal  length  of  a  lies  parallel  to  the  flat  foce  of  the  contiguous 
single  Irns,  which  would  produce  the  same  lens,  every  part  of  the  field  of  view  is  distind 
magnify mg  |K»wer  as  the  eyepiece:  and  1|  is  at  the  same  adjustmciit,  or,  as  opticians  say, 
fust  half  the  focal  length  of  the  field-glass,  there  is  a  Jhi  JUld,  which,  without  a  di*- 
The  proportion  of  the  focal  lengths  of  the  two  phragm,  prevents  distortion  of  the  object:  This 
lenses  to  each  other,  according  to  Huygens,  eyepiece  is  represented  in  fig.  74,  where  A  B 
should  he  M  three  to  one ;  that  is,  if  the  field- 
glass  lie  4^  inches,  the  eyeglass  should  be  1^,  Fig.  74. 
and  this  is  the  proportion  most  generally 
adopted;  but  some  opticians  have  recom- 
mended that  the  proportion  should  be  as  three 
lo  two.  Boscovich  recommended  two  similar 
lenses ;  and  in  this  case  the  distance  between 
them  was  equal  to  half  the  sum  of  their  focal 
distances,  as  in  the  Huygenian  eyepiece. 

The  image  is  formed  at  I  My  at  the  focal 
distance  of  the  lens  next  the  eye,  and  at  the 
same  distance  from  the  field-glass.  When  dis- 
tinct vision  is  the  principal  object  of  an  achro- 
matic telescope,  the  two  lenses  are  usually  both  and  C  7)  are  two  plano-convex  lenses,  widi 
plano-convex,  and  fixed  with  their  curved  faces  their  convex  sides  inward.  They  have  nearly 
towards  Aw  object-glass,  as  in  the  figure,  the  some  focal  length,  and  are  placed  at  a  dis^ 
Sometimes,  however,  they  consist  of  what  is  tancefrom  each  other  equaljto  about  two-thinls 
called  crossed  lenses,  that  is,  lenses  ground  on  of  the  focal  length  of  either.  The  focal  length 
one  side  to  a  short  focus,  and  on  the  other  side  to  an  equivalent  single  lens  is  equal  to  three- 
lo  a  pretty,  long  focus,  the  sides  with  the  deep-  fourths  the  focal  length  of  either  lens,  sup- 
est  curves  being  turned  towards  the  object-  posing  them  to  have  equal  focal  distances, 
glass.  A  diaphragm,  or  aperture  of  a  propes  This  eyepiece  is  generally  applied  when  wires 
diameter,  is  placed  at  the  focus  of  the  eye-lens  of  spider  s  lines  are  used  in  the  common  focus, 
where  the  image  formed  by  the  object-glass  as  the  piece  containing  the  lenses  can  be  taken 
foils,  for  the  purpose  of  cutting  off  the  extreme  out  without  disturbing  the  lines,  and  is  ad- 
lays  of  tlie  field-lens,  and  rendering  every  part  justable  for  distinct  vbion ;  and  whatever  may 
of  the  field  of  view  equally  distinct  This  is  be  the  measure  of  any  object  given  by  the 
likewise  the  form  of  the  eyepiece  generally  wire  micrometer  at  the  solar  focus,  it  b  not 
applied  to  Gregorian  reflectors.  In  short,  when  altered  by  a  change  of  the  magnifying  power 
accuretely  constructed,  it  is  applicable  to  tele-  when  a  second  eyepiece  of  this  construction  la 
scopes  of  every  description.    This  eyepiece,  sulwtituted. 

having  the  image  viewed  by  the  eye  behind  Abtrraiion  of  Lenses. — ^In  connexion  with 
the  inner  lens,  is  generally  ofdied  the  n^oftve  the  above  descriptions,  the  following  state- 
eyepiece,  and  is  that  which  the  optical  instru-  ments  respecting  the  spherical  aberration  of 
ment  maken  usually  supply,  of  three  or  four  lenses  may  not  be  inappropriate.  Mr.  Jolm 
difibrent  siios,  for  so  many  magnifying  powers,  DoUond,  in  a  letter  to  Mr.  Short,  remarks,  that 

(S39) 
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'•Um  abemtion  in  a  angle  lena  is  «■  the  cube  The  field  of  view  if  bige^  Ihe  inegiiifpim 
of  the  refracted  angle ;  but  if  the  lefraction  be  power  ia  only  betwe^  50  and  60  timea,  and 
caused  by  two  lenses,  the  sum  of  the  cubes  of  the  quantity  of  light  being  so  great,  every  cele»- 
each  half  will  bo  a  quarter  of  the  refracted  tial  object  appeais  with  great  brilliancy,  and 
angle,  twice  Ibe  cube  of  one  being  a  quarter  it  is,  in  general,  much  more  preferable,  when 
of  the  cube  of  two.  So  three  times  the  cube  applied  lo  the  star%  than  any  of  the  higber 
of  one  is  only  one^nih  of  the  cube  of  three,"  powers.  When  applied  to  Pna^  in  Can- 
dtc  Hence  the  mdistinctness  of  the  borders  oer,  it  exhibits  that  group  at  one  view,  as  oon- 
of  the  field  of  view  of  a  telescope  is  diminish-  sisting  of  nearly  100  stars,  which  exhibit  a 
ed  by  increasing  the  number  of  lenses  in  an  beautiful  and  moat  striking  appearance, 
eyepiece.  Sir  J.  Herschel  has  shown  that  if  It  may  appear  a  curious  cireumitanoe  that 
two  plano-convex  lensea  are  put  together  as  any  eyepiece  which  is  good  with  a  short  tele- 
in  fig.  76,  the  aberration  will  be  only  0.2461,  scope  is  also  good  with  a  long  one,  but  that 
or  one-fourth  of  that  of  a  aingle  lens  in  its  the  reverse  is  not  true ;  for  it  ia  found  to  ba 
best  form.  The  focal  length  of  the  first  of  more  difficult  to  make  a  good  eyepiece  for  a 
these  lenses  must  be  to  that  of  the  second  as  short  than  for  a  long  focal  distanee  of  the 
1  to  I*    If  their  focal  lengths  are  equal,  the  object-glfss. 

abemtion  will  be  0.603,  or  nearly  one-halt  Celeatial  eyepieees  are  aomettmes  ca»- 
The  spherical  aberration,  however,  may  be  atructed  ao  as  to  produce  tariabk  powew, 
entirely  destroyed  by  combining  a  meniscus  This  ia  eflected  by  giving  a  motion  to  the 
and  douUe  convex  len%  aa  shown  in  fig.  76,   lens  next  the  eye,  so  aa  to  remove  it  nearer 

to  or  fiirther  from  the  fieki-lens;  for  at  every 
Fig.  75.  .    ^ig.i7^«,  .^    difiereat  distanee  at  which  it  is  placed  from 

.M  the*other  lens,  the  magnifying  power  wfl 
Mtt  be  increased  or  drannished.  The 
gr  atest  power  is  when  the  two  leneee  are 
nearly  in  contact,  and  the  power  diminiihca 
in  proportion  to  the  distance  at  which  the 
glass  next  the  eye  is  removed  from  the  other. 
The  scale  of  distance,  however,  between  the 
the  convex  aideabebg  turned  to  the  eye  when  t''®  l«n*»  «w«^o»  *»  greater  than  the  focal 


they  are  used  as  lenses,  and  to  parallel  reys  dutance  of  the  field,  or  mner  glass;  for  if  it 

when  they  are  used  as  burning  glasses.    Sir  were,  the  lenses  wouU  no  longer  form  an 

J.  Herachel  haa  computed  the  foUowing  cur-  eyepiece,  but  would  be  changed  mto  an  in- 

Tatuies  for  such  lenses:  verting  opera-glasa.    For  effecting  the  pnrw 

„     ,,      ..    ...  ,  ,  ,A^A^  poae  now  staled,  the  eyeglass  is  fixed  in  a 

Fotxd  leyih  of  the  emvex  lens   .     +10.000  t^^e.  which  slides  upon  an  interior  tube,  on 

Radius  of  Its  first  rarfii^    .        •    +J'^  which  m  marked  a  acale  of  distances  com- 

5^f/',^  '^H^  "'^'*         •    T?5-222  •P'"'^^  ^  «rtain  magnifying  t>owen;  and 

Foud  length  of  the  moMou       .     .H7.829  i^Siirway  an  eyepim  may  be  ma.le  to 

Ra^us  of  its  first  suHaoB     .        .     +  3.688  ^^^^f    ^^^^  j^^le  the  number  of  timea 

5^'?!''^J?!JT''*"  1  u  •    t  2*5^  when  Uie  lenses  are  in  one  poailion  than 

Focal  length  of  the  compound  lemi    +  6.407  when  they  are  m  another;  as,  for  example. 

On  the  general  principles  above  stated,  a  all  the  powen  from  36  to  72  times  may  be 

good  astronomical  eyepiece  may  be  easily  con-  thus  applied,  merely  by  regulating  the  di^ 

structed  with  tw(r  proper  lenses,  either  accord-  tanoe  between  the  two  lenses.    When  the 

ing  to  the  plan  of  Huygens  or  that  of  Rams-  glasses  are  varied  in  thia  manner,  the  ey^ 

den :  and,  from  what  has  been  now  stated,  it  piece  becomea  sometimes  a  ffoeilive  eyepiece, 

isdemonstrahly  certain  that,  in  all  cases  where  like  Rarosden*s,  and  sometimes  a  negative 

two  glasses  are  properly  combined,  such  an  one,  like  that  of  Huygena. 
eyepiece  is  superior  to  a  single  lens  both  in       Diagonal  EyepieceMr^^TW^  eyepieces  to 

point  of  distinctness  and  of  the  enlargement  of  which  we  have  now  adverted,  when  adapted 

the  field  of  view.    I  lately  fitted  up  an  eye-  to  refracting  teleacopea,  both  reTerse  and  in- 

pieoe,  on  Ramsden's  principle,  with  two  lenses,  vert  the  object,  and  therefore  are  not  calcu- 

each  about  three  inches  fo^l  length,  and  Iftha  latcd  for  showing  terrestrial  objects  in  their 

of  an  inch  in  diameter,  placed  at  half  an  inch  natural  position ;  but  as  the  heavenly  bodies 

distant,  with  their  convex  surfiuse  facing  each  are  of  a  spherical  form,  thia  cireumstance  de* 

«tber,  as  in  fig.  74,  which  forms  an  excellent  tracts  nothing  from  their  utility.    When  the 

eyepiece  for  an  achromatic  telescope  six  feet  celestial  object^  however,  is  at  a  high  altitude, 

eight  inches  focal  distance  and  four  inches  the  observer  is  obliged  to  place  hia  head  in  a 

aperture,  particularly  for  viewing  clusters  of  very  inconTenient  position,  and  to  direct  hia 

^ars,  the  Milky  Way,  and  the  large  nebuls.  eye  nearly  upward;  in  which  poatkn  faa  u»- 
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Ml  lemain  long  aft  ease,  or  thaem  with  m 
ileady  eye.  To  remedy  this  inconTenienoe, 
the  (Itaf^onai  eyepiece  hiu  been  inverted, 
which  admits  of  the  eye  being  applied  at  the 
ade,  or  at  the  upper  part  of  the  ejrepiece,  in- 
stead of  the  end ;  and  when  such  an  ejrepieoe 
U  used,  it  is  of  no  importance  in  what  direc- 
tion the  telescope  is  elevated,  as  the  observer 
can  then  either  stt  or  stand  erect,  and  look 
down  upon  the  object  with  the  utmost  ease. 
This  object  is  effected  by  placing  a  flat  piece 
of  polished  speculum-metal  at  an  angle  of  46 
dei^rees  in  respect  to  the  two  lenses  of  the 
eyepiece,  which  alters  the  direction  of  the 
converging  rays,  and  forms  an  image  which 
becomes  erect  with  reqpect  to  altitude,  but  is 
reversed  with  respect  to  aamuth;  that  is,  in 
other  words,  when  we  look  down  upon  the 
objects  in  the  field  of  view,  they  appear  erect; 
but  that  part  of  an  object  whidi  is  in  reality 
on  our  right  hand,  appears  on  our  left ;  and 
if  it  be  in  motion,  its  apparent  is  oppoi^  to 
Its  real  motion ;  if  it  be  moving  towards  tho 
west,  it  will  seem  to  move  towards  th0  east 

There  are  three  situations  in  which  tbf 
diagonal  reflector  in  this  eyepeice  may  be 
placed.  It  may  be  placed  either,  1,  before 
the  eyepiece,  or,  2,  behind  it,  or,  3,  between 
the  two  lenses  of  which  the  eyepiece  oonsistai 
The  most  common  position  of  the  reflector  is 
between  the  lenses ;  and  this  may  be  done  both 
in  the  negative  and  the  positive  eyepieces;  but 
as  the  distance  between  the  two  lenses  is 
necessarily  considerable  to  make  room  for  the 
diagonal  position  of  the  reflector,  the  magnify- 
ing power  cannot  be  greet;  otherwin  a  die- 
gMial  eyepiece  of  this  eonstracdon  remains 
always  in  adjustment,  and  is  useful  in  all 
cases  where  a  high  power  is  not  required. 
The  preceding  is  a  description  and  represen- 
tation of  a  diagonal  eyepiece  of  this  kind  in 
my  posaewioo. 


Fig.  77 


In  fig.  77, 
A  B  represents 
the  plano-con- 
vex lens  next  the 
object,  which  is 
about  2  inches 
in  focal  length, 
and  I  of  an  inch 
in  diameter;  C 
Dt  a  plain  me- 
tallic speculum 
of  an  oval  form, 
wen  polished,  and  placed  at  half  a  right  angle 
to  the  axis  of  the  tube ;  and  E  F  another 
plano-convex  lens,  about  IJ  inch  focal  dis- 
tance. The  centre  of  the  speculum  is  about 
l}th  of  an  inch  from  the  lens  A  B,  and  about 
half  or  one-third  of  an  inch  from  E  F;9a  that 
tills  eyepiece  is  a  poeitive  one,  on  the  principle 
proposed  by  Ramsden.    The  rays  proeeeding 

lOfl 


from  the  lens  A  B,  and  ftlttngupon  the  specu* 
lum,  are  reflected  in  a  perpendicular  direction 
to  the  lens  E  F^  where  they  enter  the  eye  aft 
G,  which  looks  down  upon  the  object  through 
the  side  of  the  tube.  The  real  size  of  this 
eyepiece  is  much  about  the  same  as  that  i^ 
presented  in  the  figure.  When  applied  to  an 
achromatic  telescope  of  44^  inches  focal  die- 
tanoe,  it  produces  a  magnifying  power  of  86 
times,  and  exhibits  a  very  beautiful  view  of 
the  whole  of  the  full  moon.  It  likewise  pre* 
sents  a  very  pleasing  prospect  of  terrestrial 
objects^  which  appear  as  if  situated  imme- 
diately below  us. 

Another  plan  of  the  diagonal  eyepiece  m 

represented  in  &g*  78,  wheire  the  speculum 

«.    .yo  »  fixed  wUhm 

*'«•  ^**  thesUdingtube 

^^^^^_  which  reeeivee 

S^^^^l  the    eyepiece^ 

or  immediately 
below  it  The 
part  of  the 
tubeiljBsUdee 
into  the  tube 
of  the  telop 
scope,  C/>  is 
the  specolnm 
placed  at  half 
^       ^  a  right  angle 

to  the  axis  of  the  tube,  and  £  ^  the  tube  eoii> 
taining  the  lenses,  which  stands  ai  right  angles 
to  the  position  of  the  telescope,  and  slides  inle 
an  exterior  tube,  and  the  eye  is  applied  at  G. 
This  construction  of  the  diagonal  eyepiece 
may  be  used  with  any  eyepiece  whatever, 
whether  the  Huygenian  or  that  of  Ramsden. 
It  will  admit  of  any  magnifying  power,  and 
if  several  diflerent  eyepieces  be  fitted  to  the 
sliding  tube,  they  may  be  changed  at  pleasure. 
This  form  of  the  diagonal  eyepiece  I  therefore 
consider  as  fhe  best  and  the  most  convenieiit 
construction,  although  it  is  not  commonly 
adopted  by  opticians. 

When  any  of  these  eyepieces  are  applied 
to  a  telescope,  with  the  lens  E  on  the  upper 
part  of  it,  we  look  down  upon  the  object,  if  it 
be  a  terrestrial  one,  as  if  it  were  under  oar 
fiset  If  we  turn  the  eyepiece  round  in  its 
socket  a  quarter  of  a  drcle  towards  the  left, 
an  object  directly  before  us  in  the  south  will 
appear  as  if  it  were  in  the  toes/,  and  turned 
upside  down.  If,  from  this  position,  it  is 
turned  round  a  semicirele  towards  the  right, 
and  the  eye  applied,  the  same  object  will 
appear  as  iif  it  were  situated  in  the  east,  and 
inverted ;  and  if  it  be  turned  round  another 
quadrant  till  it  be  directly  opposite  to  its  fint 
position,  and  the  eye  applied  from  below,  the 
object  or  landscape  will  appear  as  if  suspended 
in  the  atmosphere  above  us.  This  eyepieoi^ 
theralbre,  is  capable  of  a^hih^tmy  ol>jects  in  « 

4  B  (641) 
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gicit  Tariet3r  of  Mpoctei  and  the  twe  of  it  if  oolHe,  ind  ii  nerer  vied  except  in 

Wth  pleuBnt  end  ees^  for  the  oheerrer.    Bot  pocket  epyglasBes  fonned  with  a  aingle  ob- 

there  ie  e  coiwideniUe  loee  of  hfjtil,  oocip  ject-lena.    In  its  place  a  four  glaaaed  eye* 

floaed  by  the  reflection  from  the  specaluniy  piece  has  been  labttitoted,  which  is  now  nm- 

which  is  senstbiy  felt  when  Tery  ^pgh  powers  ▼ersally  used  in  all  good  telescope*,  and  which* 

are  applied ;  and  therefore,  whoft  very  small  besides  impnmng  the  vision  and  producing 

atars  are  to  be  observed,  such  as  some  of  thoee  an  erect  position  of  the  images  of  cbjceA, 

connected  with  double  or  triple  stars,  the  o1^  presents  a  ^considerably  larger  field  of  view, 

■enrer  should  not  study  his  own  ease  so  much  During  the  progressive  stages  of  improvement 

as  the  quantity  of  light  he  can  retain  with  a  made  in  the  construction  of  erect  eyepieces 

high  power,  which  object  is  best  attained  with  by  Dollond  and  Ramsden,  three,  four,  and 

an  oidinary  eyepiece  and  a  telescope  of  large  five  lenses  were  successively  introduced ;  and 

aperture.  hence,  in  some  of  the  old  telescopes  con- 

We  have  said  that  a  diagonal  eyepiece  may  structed  by  these  artists,  we  frequently  find 

be  constructed  with  a  reflector  oefore  the  Bye  lenses  of  different  descriptions  composing 

•yepiece.  In  this  case,  the  speculum  is  some-  the  eyepiece.    But  four  lenses,  arranged  in 

times  made  to  slide  beforo  the  eye  at  the  the  manner  I  am  now  about  to  describe,  have 

lequisite  angle  of  reclination,  in  which  appli-  ultimately  obtained  the  preference.     In  a  tele* 

cation  each  eyepiece  must  necessarily  have  a  scope  having  a  celestial  eyepiece  of  the  Huy- 

groove  to  receive  it,  and  the  eye  must  be  genian  form,  the  image  that  is  formed  in  the 

applied  without  a  hole  to  direct  it,  but  it  may  focus  of  the  object-glius  is  that  which  is  seen 

be  put  on  and  taken  oflT  without  disturbing  maimified.  and  in  an  inverted  position :  but 

the  adiuetment  for  distinct  vision,  and  is  very  whf*n  a  four  gtsswd  eyepiece  is  u«cd,  which 

rimple  in  its  applicattoii.    But,  on  ttie  whole,  produces  an  eiectviewof  the  object,  the  imag« 

ffae  form  represented  in  fig.  78  is  the  most  is  repeated,  and  the  §eeond  image,  which  is 

eonvenient,  and  should  generally  be  preferred,  formed  by  the  inner  pair  of  lenses,  A  B,€ia 

•a  any  common  astronomical  eyepiece  can  be  an  enlarged  scale,  is  that  which  the  pair  of 

^yplied  to  iL   I  have  used  a  diagonal  eyepiece  lenaes,  C  2>,  at  the  eye  end  render  visible  on 

of  this  kind  with  good  effect  when  a  power  of  a  scale  still  more  enlarged.     The  modem 

180  has  been  applied  to  the  sun  iiid  other  terrestrial  eyepiece,  represented  in  fig.  79,  is^ 
celestial  objects. 

Instead  of  a  metallic  speculum,  a  reet"  Fig  79. 

angular  pritm  of  gtaa,  is  sometimes  sul^ 

stituted ;  for  the  rays  of  light  are  then  bent        ^gj^J^J^fl^tK^^^ma^m^m^G 
by  reflection  fit>m  the  second  polished  surfiioe, 
which  ought  to  be  dry,  and  undergo  two  re> 
fractions,  which  achromatize  them ;  and  the 
same  effect  is  thus  produced  as  by  polished 

Bietal.    Ramsden  sometimes  gave  one  of  the  in  fact,  nothing  else  than  a  compound  miao- 

poUshed  feces  of  a  right-angled  prism  a  curve,  scope,  consisting  of  an  object-lens,  an  ampB* 

which  prism  served  instead  of  ^  lens  in  an  fying^lens,  and  an  eyepiece  composed  of  a 

eyepiece,  and  also  performed  the  office  of  a  pair  of  lenses  on  the  principle  of  the  Huy- 

leflector.     A  semi-globe,  or  what  has  been  genian  eyepiece.    Its  properties  will  be  best 

called  a  bull's  eye,  has  also  been  used  as  a  understood  by  considering  the  first  image  of 

diagonal  eyepiece,  and  when  the  curve  is  well  an  object,  wluch  is  formed  in  the  Ibcns  of  the 

formed,  and  the  glass  good,  it  is  achromatic,  object-glass,  as  a  small  luminous  object  to  be 

and  is  said  to  perform  pretty  vrell,  but  it  is  rendered  visible,  in  a  magnified  state,  by  • 

not  superior  to  the  forms  already  described.  compound  microscope.    The  object  to  be  mag^ 

nified  may  be  conndered  as  placed  near  the 

-^^—  pouit  A,  and  the  magnified  image  at  t,  which 

:  la  viewed  by  the  lens  D,    Hence,  if  we  look. 

8B0TI0V  n.  through  such  an  eyepiece  at  a  small  object 

placed  very  neir  the  lens  A,  we  shall  find 

Thrrettrial  Eyepiece**  that  it  acts  as  a  compound  microsoope  of  a 

moderate  magni^ing  power,  increasing,  in 

When  describing  the  common  refracting  some  cases,  the  diameter  of  the  object  aboul 

toleeoope  (p.  84,)  I  have  noticed  that  three  10  times,  and  100  times  in  surface, 
eyeglasses,  placed  at  double  their  focal  dis-       In  order  to  distinguish  the  diflerent  lenaee 

fmces  from  each  other,  formeriy  constituted  in  this  eyepiece,  we  may  call  the  lens  A 

Ibe  terrestrial  eyepiece,  as  represented  in  fig.  which  is  next  to  the  first  image,  the  oiyee^ 

47.     But  this  construction,  especially  for  lene;  the  next  to  it,  B,  the  the  ampiifying* 

•ehiomatie  instruments,  has  now  become  ol^  iena/  the  third,  w  C,  the  Jfoitf-Jbis/  and  & 
484S) 
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one  next  tiie  cje,  D,  Uie  ew4en$.    Tbe  fint  their  focal  lengthi,  raokonmg  from  that  next 

image,  fonned  a  little  benre  A,  may  be  de-  the  object,  be  as  the  numben  14,  81,  37,  32; 

Dominated  the  radianif  or  the  object  from  th^ir  distances,  23,  44,  40 ;  their  apertures^ 

which  the  rays  proceed.     Now  it  is  well  5.6,  3.4,  2.6 ;  and  the  aperture  of  the  dia- 

known  as  a  principle  in  optics,  that  if  the  ra-  phragm  placed  in  the  interior  foinis  of  the  fourth 

diant  be  brought  nearer  to  the  lens  than  its  eyeglass,  7.     Another   proportion   may  be 

principal  focus,  the  emerging  rays  will  di'  stated :  Suppose  the  lens  next  the  object,  Af 

verge,  and,  on  the  contrary,  if  the  radiant  bo  to  be  l}ths  of  an  inch  focal  length,  then  B 

put  Airther  from  the  lens  than  its  principal  may  be  2}  inches;  C,  2  inches;  and  A  lit 

ibcal  distance,  the  emerging  rays  will  converge  and  their  distances,  A  3,2^;  3  C,  3}ths; 

to  a  point  at  a  distance  beyond  the  lens»  and  C  D,  2|ths.  In  one  of  Ramsden's  small 

which  will  depend  on  the  distance  of  the  r»-  telescopes,  whose  object-glass  was  8^  inches 

diant  from  the  lace  of  the  lens.    In  this  place  in  focal  length,  and   its  magnifying  power 

an  image  of  the  radiant  will  be  formed  bv  the  16.4,  the  focal  lengths  of  the  eyeglasses  were, 

concurrence  of  the  conyerging  rays,  but  in  a  ii,  0.775  of  an  inch ;  3,  1.025 ;  C,  1.01 ;  D, 

contrary  position ;  and  the  tength  of  the  image  0.79 ;  the  distances,  A  3,  1.18 ;  3  C,  1 JB3 ; 

will  exceed  the  length  of  the  radiant  in  the  and  C  D,  1.105.  In  the  excellent  achromatio 

same  proportion,  as  the  distance  of  the  image  telescope  of  DoIIond's  construction  which  be* 

from  the  radiant  exceeds  that  of  the  radiant  longed  to  the  Due  de  Chaulnes,  the  focal 

from  the  lens.    This  secondary  image  of  the  lengths  of  the  eyeglasses,  beginning  with  thai 

radiant  at  i,  is  not  well  defined  when  only  next  the  object,  wers  14^  lines,  19,  22},  14; 

one  lens,  as  il,  is  used,  owing  to  the  great  their  distances,  22.48   lines,  46.17,  2M5 ; 

•phencal  aberrations,  and  therefore  theamph*  and  their  thwirnA—  at  the  centre,  1.23  line% 

mug  lens  is  pUwed  at  the  distance  ot  ttie  1.26,  M7.    The  fourth  lens  was  plano^oii* 

shorter  conjugate  focus,  with  an  intervening  rex,  with  the  plane  side  to  the  eye,  and  the 

di^hragm  of  a  small  diaoMster  at  the  place  of  rest  were  double  convex  lenari.    This  tele* 

the  principal  focus ;  the  uses  of  which  lens  scope  was  in  focal  length  three  feet  five  and  a 

and  diaphragm  are,  first,  to  cut  ofi*  the  coloured  half  inches. 

rays  that  are  occasioned  by  the  dispersive  The  magnifying  power  of  this  eyepiqpe,  as 

property  of  the  object-lens,  and,  secondly,  to  usually  made,  differs  only  in  a  small  degree 

bring  the  rays  to  a  shorter  conjugate  focus  for  from  what  would  be  produced  by  using  the 

the  place  of  the  image  than  would  have  taken  first  or  the  fourth  glass  alone,  in  which  case 

place  with  a  single  lens  having  only  one  re-  the  magnifying  power  would  be  somewhat 

fraction.    As  the  secondary  image  is  in  this  greater,  but  the  vision  less  distinct ;  and  were 

way  much  better  defined  and  free  from  colpra-  tiie  lens  next  the  eye  used  alone  without  the 

tion,  the  addition  of  this  second  lens  is  a  great  field-glass,  the  field  of  view  would  be  much 

improvement  to  vision     l^or  this  reason,  I  contracted.  Stopsshould  be  placed  between  the 

am  clearly  of  opinion  that  the  object-glass  of  lenses  ii  and  B,  near  to  B,  anda  larger  one  be- 

a  compound  microscope,  instead  of  consisting  tween  C  and  i>,  to  prevent  any  false  light  from 

of  a  small  single  lens,  should  be  formed  of  passing  through  the  lenses  to  the  eye.    Tbe 

two  lenses  on  the  principle  now  stated,  which  more  stops  that  are  introduced  into  a  tele* 

would  unquestionably  add  to  the  distinctness  scope — ^which  should  all  be  blackened— pro* 

of  vision.  vided  they  do  not  hinder  the  pencib  of  light 

With  respect  to  the  proporiiom  of  the  proceeding  from  the  object,  the  better  will  the 

focal  lengtha  of  the  lensee  in  this  four  glass  instrument  perform. 

eyepiece,  Mr.  Uoddington  states,  that  if  the  For  the  information  of  amateur  constmeton 

focal  lengths,  reckoning  firom  AioD,^,  79,  of  telescopes,  I  shall  here  state  the  dimensMms 

be  as  the  numbers  3,  4, 4,  and  3,  and  the  of  two  or  three  four  glassed  eyepieces  in  my 

distances  betvreen  them  on  the  same  scale,  4,  possession,  i^diich  perform  with  great  distincl- 

6,  and  5,  2,  the  radii,  reckoning  from  the  ness,  and  present  a  pretty  large  field  of  view, 

outer  surfoce  of  A,  should  be  thus:  In  one  of  these,  adapted  to  a  44}  indi  achro- 

„.         ^,        o<T )  matic,  the  lens.  A,  next  the  object,  is  lithe 

^  i  l^  T^      1  i  nMilyplanoHionvex.  of  an  inch  focal  length  and  about  one  inch 

^  »econd  surftee   1^  in  diameter,  with  the  plane  side  next  the  ob- 

^  i  fl!l!!«7I^-M»  !  J  •  n»«ni«5us.  ject    The  focal  length  of  the  lens  B,  2^th 

*fS«!S^  ii  inches,  diameter  V^ths  of  an  mch,witi'R. 

H«^n7i«rfiL«i  i  nearly  planoHsonvex.  plane  side  next  A ;  dirtanoe  of  these  lensea 


^^     wirMcw  «  y  ,pj^  ^j^jj  ^^  ^  diaphragm  between  A  and 

8ir  D.  Brewster  states  that  a  good  achio-   B  is  at  the  focus  of  ii,  and  ii  about  one-sixth 
natic  eyepieoa  may  be  made  of  lirar  lenses,  if    of  an  indi  in  diameter,  and  about  three-eig^ithfl 
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«r  an  indi  Irom  the  leni  B.    Tlie  field-lens  JkieripHoH  of  an  EyepUety  4:e^ofan  9lg 

C  is  Iwo  inchea  fiicel  length,  uid  l^th  of  mn  Dutdk  Aekrwnaiie  Ttk§eope. 
inch  in  diameter,  with  its  plane  side  next  the 

eje.    The  lens  next  the  eye,  A  >•  one  ineh  About  twenty  or  thirty  years  ag^o,  I  pmw 

fbcal  distance,  half  an  inch  in  diameter,  and  chased,  in  an  optician's  ahop  in  Edinburig^,  • 

is  distant  from  the  field-glaas  Ijthsof  an  inch,  imaU  achromatic  telescope,  made  in  Amsteiw 

with  its  plane  side  next  the  eye.    The  ma^-  dam,  which  was  supposed  by  the  optician  to 

nifying  power  of  this  eyepiece  is  equivalent  have  been  constructed  prior  to  the  invention 

to  that  of  a  single  lens  whose  focal  length  is  of  achromatic  telescopes  by  Mr.  Dollond.    It 

half  an  inch,  and  with  the  44}  inch  object-  n  mounted  wholly  of  brass,  and  ro  all  its  parte 

glass  produces  a  power  of  about  90  times.  »  a  piece  of  beautiful  and  exquisite  workman* 

The  lens  next  the  eye  can  be  changed  for  ihip,  and  the  utmost  can  seems  to  have  been 

another  of  1  {ths  of  an  ineh  focal  length,  which  taken  to  have  sJl  the  glasses  and  diaphragma 

produces  a  power  of  65,  and  the  two  glasses  accurately  adjusted.    The  obf^ct^Iass  is  a 

C  D  can  be  changed  for  another  aot  of  a  double  achiomatic,  6|  inched  focal  distance 

longer  focal  distance,  which  produces  a  power  and  one  inch  in  dhoneter,  but  the  dear  aper* 

«f  45  times.    The  whole  length.of  this  ey^  ture  is  only  seven-eighths  of  an  inch  In  di- 

pieoe  is  1 1}  mches.  ameter.    It  is  perfectly  achromatic,  and  would 

In  another  eyepiece,  adapted  to  a  pocket  bear  a  power  of  50  times  if  it  had  a  sufficient 

achromatic  whoee  object-glass  is  nine  inches  quantity  of  light    The  following  mscriptioii 

focal  length,  the  lens  A  is  one  inch  focal  ia  engraved  on  the  tube  adjacent  to  the  ob- 

length  and  half  an  inch  in  diameter ;  the  tens  ject-glass :  **  Jan  van  Deyl  en  Zoon,  InoenU 

B,  lith  of  an  inch,  and  half  an.  inch  in  di«  et  Peeit,  Amsterdam,  Ao,  1769."  Although 
ameter;  theii  distance,  1}  inches;  the  fens  Ddlond  exhibited  the  principle  of  an  acfaro- 

C,  1  Jyth  of  an  inch  focal  length  and  ^^^  matic  eight  or  ten  years  before  the  date  faerft 
eighths  of  an  inch  in  diameter ;  the  eyelens  specified,  yet  it  is  not  improbable  that  the 
i>,  five-eighths 'of  an  inch  focal  length  and  artist  whose  name  is  here  stated  may  not 
three-eighths  of  an  inch  in  diameter ;  distance  have  heard  of  Dollond's  invention,  and  tiiat 
between  C  and  A  l^th  of  an  inch ;  the  die-  he  was  really,  as  he  assumes,  one  of  tiie  in- 
tance  between  B  and  C,  1  jths  of  an  inch,  ventors  of  the  achromatic  telescope ;  for  the 
The  whole  length  of  this  eyepiece  is  4|  invention  of  this  telescope  by  Dollond  was 
inches,  and  its  power  is  nearly  equal  to  thai  not  very  generally  known,  except  among  phi- 
of  a  single  lens  of  half  or  i^ths  of  an  inch  knophers  and  the  London  opticians,  till  % 
focal  length,  the  magnifying  power  of  the  number  of  years  after  the  date  above  stated, 
telescope  being  about  16  timea.  Another  Euler,  in  his '*  Letters  to  a  German  Prinoeas," 
eyepiece  of  much  larger  dimensions  has  the  in  which  telescopes  are  particularly  described, 
lens  it  of  2}  inches  focal  length  and  throe-  makes  no  mention  of,  nor  the  least  alhisioD 
fourths  of  an  inch  in  diameter ;  the  lens  B,  to^  the  invention  of  Dollond,  though  this  waa 
Sjth  inches  focus  and  five-eighths  of  an  inch  a  subject  wtiich  particulariy  engaged  his  at- 
in  diameter,  and  their  distance  3  jth  inchea ;  tention.  Now  these  letters  were  written  in 
tiie  lens  C,  2}th  inches  focus  and  1} th  of  an  1762,  but  were  not  published  till  1770.  Mlien 
inch  in  diameter :  the  lens  7),  I  jths  of  an  alluding  to  the  defects  in  teleaoopes  arising 
inch  focus  and  throe-fourths  of  an  inch  in  from  tl^  different  refrangihility  of  the  rays  of 
diameter ;  distance  from  each  other,  2|th  light,  in  Letter  43,  and  that  they  might  poa> 
inchea.  The  distance  between  the  lenses  B  sibly  be  rectified  by  means  of  diflerent  trana- 
aad  C  ia  four  inchea.  The  magnifying  power  parent  substances,  he  says,  **  But  neither 
is  equal  to  that  of  a  single  lens  Ifth  of  an  theory  nor  practice  have  hitherto  been  carried 
inch  focal  distance.  When  applied  to  an  to  the  degree  of  perfection  neceasary  to  the 
achromatic  object-glass  six  feet  seven  inchea  execution  of  a  structure  which  should  remedy 
focal  length,  it  produces  a  power  of  about  70  theae  defecta."  Mr.  B.  Martin,  in  his  **  Gen- 
times  This  eyepiece  has  a  movable  tube  tleman  and  Lady's  Philosophy,"  published  in 
nuie  inches  in  length,  in  which  the  two  lenses  1781,  alludes  to  the  achromatic  telescope,  but 
next  the  eye  are  contained,  by  pulling  out  speaks  of  it  as  if  it  were  but  very  little,  if  at 
which,  ^md  conaequently  increaaing  the  die-  sil,  superior  to  the  common  refracting  tele- 
tance  between  the  lenses  B  and  C,  the  magw  scope :  and  therefore  I  think  it  highly  probfr 
■ifying  power  may  be  increased  to  100,  120,  ble  that  Jan  van  Deyl  was  really  an  inventoi 
or  140,  aeoording  to  the  distance  to  whidi  of  an  achromatic  teleact^  before  he  had  any 
thia  movable  tube  is  dnwn  out  It  has  also  notice  of  what  Dollond  and  othen  had  done 
a  aeoond  and  third  set  of  lenses,  correspond-  in  this  way  some  short  time  before. 

Ing  to  C  and  D,  of  a  diorter  fi>cal  distance,  But  my  principal  object  in  adverting  to  thia 

which  produce  higher  magnifying  powan  on  telescope  is  to  descrilw  the  structure  of  ths 

•  principle  to  be  aAerwaids  explained.  eyepiece,  which  is  a  "^vvf  fine  one,  and  whidi 
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if  Mmewhat  difTerent  from  the  achromatie  Kribedr  UumsJi  stated  to  be  piano-ooDvvzei^ 
eyepiece  aboTe  deacribed.  It  conaiats  of  (bur  are,  for  the  moat  part,  croiied  glasses,  that  i% 
gianes,  two  combined  next  the  eye,  and  two  ground  on  toola  of  a  long  focua  on  the  one 
next  the  object  Each  of  theae  combinationa  aide,  and  to  a  short  focus  on  the  other.  The 
finrmB  an  astronomical  eyepiece  nearly  similar  ocdiatruction  of  the  eyepiece  of  the  Dutch 
to  the  Huygenian.  The  lena  A,  next  the  telescope  above  described  is  one  which  might 
object,  fig.  80,  is  iiTe-eightha  of  an  inch  local  be  adopted  with  a  good  eflect  in  moat  of  our 

achromatic  teleaoopea;  and  I  am  pei^ 
Fiff.  80.  auaded,  from  the  application  I  have  mada 

of  it  to  various  teleacopea,  tiiat  it  ia  evaoa 

superior  in  distinctneas  and  accuracy, 

and  in  the  >bfoe»  <20^iJ  which  it  pn>- 

]g|  "^  q|  jq|  jyf.  duces,  to  the  eyepiece  in  common  use. 

The    two    astronomical    eyepiecea  of 
which  it  consista,  when  applied  to  laigo 
achromatic  teleacopea,  perform  with  great 
distance,  and  j^jths  of  an  inch  in  diameter ;  the   accuracy,  and  are    excellently  adapted  for 
lens  B,  three-eighths  of  an  inch  focus,  and   oelestiai  observations. 
one-fiAh  of  an  inch  in  diameter,  and  the  dis- 
tance between  them  somewhat  leas  than  fivfr*  . 
eighths  of  an  inch;  the  diameter  of  the  aper- 
ture e  about  ^i^th  of  an  inch.    Thia  combine-                            Bxotioit  IIL 
tion  forms  an  excellent  astronomical  eyepiece, 

with  a  large  fl^t  field,  and  its  magnifying        Description  of  the  Pancratie  Eyetube. 
power  is  equivalent  to  that  of  a  single  lena 

five-eighths  or  six-eightha  of  an  inch  focal  From  what  we  have  stated  when  deacribiiig 
length.  The  lens  C  ia  half  an  inch  fix»l  the  common  terrestrial  eyepiece  now  applied 
length,  and  ^ths  of  an  inch  in  diameter;  the  to  achromatic  inatrumenta.  (p.  124,  fig.  79,^ 
lens  27  a  quarter  of  an  inch  focus,  and  about  it  appears  obvioua  that  any  variety  of  magn^ 
one-fifth  of  an  uich  in  diameter ;  their  dia-  fying  powers,  within  certain  limita,  may  be 
tanoe  about  half  an  inch,  or  a  small  fraction  obtained  by  removing  the  set  of  lenses  C  D, 
more.  The  hole  at  dia  about  ^^th  or  ^th  of  fig.  79,  nearer  to  or  further  firom  the  tube 
an  inch  in  diameter,  and  the  diatance  bBtween  which  contains  the  lensea  A  and  B^  on  the 
the  lenses  B  and  C  about  1^  inches.  The  same  principle  as  the  magnifying  power  of  a 
whole  length  of  the  eyepiece  ia  3^th  inches—  compound  micros^pe  "is  increaaed  by  remoip* 
exactly  the  same  size  as  represented  in  the  ing  the  eyeglasses  to  a  greater  distance  firom 
engraving.  Its  magnifying  power  is  equal  to  the  object^Iens.  If,  thm,  the  pair  of  eye- 
that  of  a  single  lens  one-fourth  of  an  inch  lensea  C  D  be  attached  to  an  inner  tube  that 
tocal  length ;  and  consequently  the  telescope,  will  draw  out  and  increase  their  distance  from 
though  only  9|  inches  long,  magnifiea  twen-  the  inner  pair  of  lenses,  aa  the  tube  abed, 
ty-aix  times  with  great  dutinctnesa,  though  the  magnifying  power  may  bo  indefinitely  in- 
there  is  a  little  deficiency  of  light  when  view-  creased  or  dimiiuahed  by  pushing  in  or  draw- 
ing land  objects  which  are  not  well  illu-  ing  out  the  sliding  tube,  and  a  scale  might  be 
minated.  placed  on  thia  tube,  which,  if  divided  into 

The  glasses  of  thia  teleacope  are  all  piano-  equal  intervals,  will  be  a  acale  of  magnifying 
eonvex,  with  their  convex  sides  towands  the  poweii,  by  which  the  power  of  the  telescope 
object,  except  the  lena  D,  which  is  double  will  be  seen  at  every  division,  when  the  lowest 
convex,  but  flattest  on  the  side  next  the  eye,  power  is  once  determined, 
and  they  are  all  very  accurately  finiahed.  The  Sir  David  Brewster,  in  his  *<  Treatise  on 
two  lenses  C  and  D  form  an  astronomical  New  Philosophical  Instruments,"  Book  L 
eyepiece  nearly  similar  to  that  formed  by  the  chap.  viL  page  69,  published  in  1813,  has  ad- 
lenses  A  and  B»  The  focus  of  the  telescope  verted  to  this  ^rcumstanc^  in  his  description 
is  adjusted  by  a  screw,  the  threads  of  which  of  an  "  Eyepiece  Wire  Micrometer,"  and 
•re  formed  upon  the  outside  of  a  tube  into  complaina  of  Mr.  Ezekiel  Walker  having  in 
which  the  eyepiece  slides.  The  eyepiece  and  the  «  Philosophical  Magazine"  for  Auguat, 
apparatus  connected  with  it  is  screwed  into  1811,  deacribed  such  an  instrument  as  an  in- 
the  inside  of  the  main  tube  when  not  in  use,  vention  of  his  own.  Dr.  Kitehener  soma 
when  the  instrument  forms  a  compact  brass  years  afterward  described  what  he  called  a 
cylinder  six  inches  long,  which  is  inclosed  in  Pancratic  or  omnipotent  eyepiece,  and  got  one 
%  fish-skin  case,  lined  with  silk  velvet,  which  made  by  Dollond,  with  a  few  modifications 
opena  vrith  hinges.  different  firom  that  suggested  by  Brewster  and 

The  lenaea  in  the  eyepiecea  formerly  de-   Walker,  which  were  little  else  than  cutting 
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ths  nngto  tobe  into  wfwal  puts,  tiid  giTing 
It  the  appearance  of  a  new  indention.  In 
Sot,  none  of  theee  gentlemen  had  a  right  to 
claim  it  as  his  pecutiar  invention,  as  the  prin- 
dpla  was  known  and  recognized  long  before. 
I  had  increased  the  magnifying  powen  of 
telescopes  on  the  same  principle  several  yean 
before  any  of  these  gentlemen  communicated 
their  views  on  the  subject,  aMhough  I  never 
fonnerly  constructed  a  scale  of  powers.  Mr. 
B.  Martin,  who  died  in  1782,  proposed,  many 
years  beifore.  such  a  movable  interior  tube  as 
that  alluded  to  for  Tarying  the  magnifying 
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Beadth  of  ditto  •  •  •  • 
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In  order  to  give  the  reader  a  more  specific 
idea  of  this  contrivance,  I  shall  present  him 
with  a  figure  and  description  of  one  of  Dr. 
Kitchener's  pancntie  eyepieces,  copied  fiom 
one  lately  in  my  possession.  The  following 
are  the  exact  dimenabns  of  this  instrument, 
with  the  focal  distances,  dbc,  of  the  glasses, 
6tc^  of  which  it  is  composed. 

la.  Tsnilis. 

Lengdi  of  the  whole  eyepiece, 
coiisisting  of  four  tubes,  when  fiilly 
drawn  out,  or  the  distsnoe  from  A 
to  B,  fig.  81 li      i 

Leni^  of  the  three  tubes  on 
which  the  scde  is  engnved,  from 
the  commencement  of  the  divisions 
at  B  to  their  termination  at  C    *.    9     16 

Each  divirion  into  tens  is  equal 
lo  8-lOths  of  an  inch. 

When  the  three  inner  tubes  are 
abut  up  to  C,  the  length  of  the 
eyepiece  is  exactly      •  .65 

When  these  tubes  are  thus  diut 
up,  the  magnifying  power  for  a  3} 
foet  achromatic  is  100  times,  which 
is  the  smallest  power.  When  the 
inner  tnue  is  drewn  out  one-thiid 
of  an  inch,  or  to  the  first  division, 
the  power  is  110,  Ac 
Focal  distance  of  the  lens  next  the 

object 10 

Breadth  of  ditto  .        .        .    0    66 

The  plane  side  of  this  gla«  is  next 

the  object 

Focal  distance  of  the  second 
glass  from  the  object   •  .16 

This  glass  is  double  and  equally 


Breadth 0 

This  glass  is  plane  on  the  ode  next 

the  eye. 
Distance  between  the  thiid  and 

fourth  glasses  .        .        •    1 


From  the  figure  and  description,  the  reader 
will  be  at  no  loss  to  perceive  how  the  magiii> 
fying  power  is  ascertained  by  this  eyepiece. 
If  the  lowest  power  for  a  44  inch  teleeoope 
be  found  to  be  100  when  the  three  sliding 
tubes  are  shut  into  the  larger  one,  then  by 
drawing  out  the  tube  next  the  eye  four  divi* 
sions»  a  power  of  140  is  produced ;  by  draw* 
ing  out  the  tube  next  the  eye  its  whole  length, 
and  the  second  tube  to  the  division  marked 
220,  a  power  of  220  times  is  produced ;  and 
drawing  out  all  the  tubes  to  theb  utmost  ex- 
tent, as  represented  in  the  figure,  a  power  of 
400  is  obtained.'  These  powen  are  by  fiv 
too  high  for  such  a  telescope,  as  the  powen 
between  300  and  400  can  seldom  or  never  be 
used.  Were  the  scale  to  begin  at  60  and  tes* 
minate  at  200,  it  would  be  much  bette 
adapted  to  a  3j)  foet  telescope.  Each  altera 
tion  of  the  magnifying  power  requires  a  new 
adjustment  of  the  eyepiece  for  distinct  vision. 
As  the  magnifying  power  is  increased,  the 
distance  between  the  eyeglass  and  the  objecU 
glass  must  bo  diminished.  Dr.  Kitchener 
says  that  *<the  pancratic  eye-tube  gives  a 
better  defined  image  of  a  fixed  star,  and  shows 
double  Stan  decidedly  more  distinct  and  per> 
fectly  separated,  than  any  other  eyetube,  and 
that  such  tubes  will  probably  enable  us  to  de- 
termine the  distances  of  these  objects  finom 
each  other  in  a  more  perfect  manner  than  has 
been  possible  heretofore."  These  tubes  are 
made  by  DoUond,  London,  and  are  sold  for 
two  guineas  each ;  but  I  do  not  think  they 
excel  in  distinctness  those  which  are  oce^ 
sionally  made  by  Mr.  Tulley  and  other  efN 
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CHAPTER  VL 
Muullaneoui  BemarJa  in  Bdatum  to  Telaeope$. 

Tbb  fonowing  lemariu,  chiefly  in  regard  sightod,  require  the  ejetabe  to  be  poshed  In, 

to  tbfe  manner  oif  uaing  teleaoopee,  may  per-  and  thoae  whdse  eyes  are  somewhat  flattened, 

haps  be  oseful  to  young  obsenrers,  who  are  as  old  people,  require  the  tube  to  be  drawn 

not  much  accustomed  to  the  mode  oi  manag-  out    Indeed,  there  are  seareely  two  persons 

ing  these  instruments,  whose  eyes  do  not  require  difierent  adjust- 

1.  Adju8tmeni9  requiaUe  to  be  attended  to  ments  in  a  slight  degree.  In  some  cases  I 
in  the  use  of  Thleseopee^ — ^When  near  ob-  have  found  that  the  dSoferonoe  of  adjustment 
jects  are  viewed  with  a  considerable  magni-  for  two  individuals,  in  order  to  produce  dis- 
^ng  power,  the  eyetube  requires  to  be  tinct  vision  in  each,  amounted  to  nearly  half 
removed  further  from  the  object-glass  than  an  inch.  Hence  the  diflkul^  of  exhibiting 
when  veiy  distant  objects  are  contemplated,  the  sun,  moon,  and  planets  through  telescopes. 
When  the  telescope  is  adjusted  for  an  object  and  even  terrestrial  otjects,  to  a  comply  of 
6,  8,  or  10  miles  distant,  a  very  considerable  persons  who  are  unacquainted  with  the  mode 
alteration  in  the  adjustment  is  requisite  in  of  using  or  adjusting  such  instruments,  not 
order  to  see  distinctly  an  object  at  the  die-  one-half  of  whom  generally  see  the  object 
tanoe  of  two  or  three  hundred  yards,  espe-  distinctly ;  for  upon  the  proper  adjustment  of 
dally  if  the  instrument  is  furnished  with  a  a  telescope  to  the  eye,  the  accuracy  of  vision 
high  magnifying  power.  In  this  last  case,  in  all  cases  depends,  and  no  one  except  the 
the  eyetube  requires  to  be  drawn  out  to  a  individual  actually  looking  through  the  in- 
considerable distance  beyond  the  focus  for  strument  can  be  certain  that  it  is  accurately 
parallel  raySi  I  have  found  that,  in  a  tele-  adjusted  to  his  eye ;  and  even  the  individual 
■cope  which  magnifies  70  times,  when  ad-  himself  from  not  being  accustomed  to  the 
jurted  for  an  object  at  the  distance  of  two  view  of  certain  objects,  may  be  uncertain 
miles,  the  adjustment  requires  to  be  altered  whether  or  not  the  adjustment  be  correct  I 
fiilly  one  inch  in  order  to  peiceive  distinctly  have  found  by  experience  that  when  the 
an  object  at  the  distance  of  two  or  three  hnn-  magnifying  powen  are^  high,  as  160  or  800, 
dred  yards;  that  is,  the  tube  must  be  drawn,  the  diftonce  of  adjustment  required  for  dii^ 
in  this  case,  an  inch  further  from  the  object-  ferent  eyes  is  veiy  slight ;  but  when  low 
glass,  and  pushed  in  the  same  extent,  when  powen  are  used,  as  20,  80,  or  40,  the  difEer- 
we  wish  to  view  an  object  at  the  distance  of  ence  of  the  requisite  adjustments  is  sometimea 
two  or  three  mUes.  These  adjustments  are  very  considerable,  amounting  to  a  quarter  or 
made,  in  pocket  perspectives,  by  gently  sliding  half  an  inch.  , 
the  eyetube  in  or  out,  by  giving  it  a  gentle  2.  State  of  the  Atmotpheremott  proper  for 
circular  or  spiral  motion,  till  the  object  appear  obeerving  Terreetrial  and  Celettial  Objede, 
distinct  In  using  telescopes  which  are  held  —.The  atmosphere  which  is  thrown  around  the 
in  the  hand,  the  ^t  plan  is  to  draw  all  the  globe,  while  it  is  essentially  requisite  to  the 
tubes  out  to  their  full  length,  and  then,  k>ok-  physical  constitution  of  our  world,  and  the 
ing  at  the  object,  with  the  left  handr  support-  comfort  of  its  inhabitants,  is  found  in  many 
ing  the  main  tube  near  the  object-glass,  and  instances  a  serious  obstruction  to  the  accurata 
the  right  supporting  the  eyetube,  gently  and  performance  of  telescopes.  Sometimes  it  if 
graduaUy  push  in  the  eyepiece  till  distinct  obscured  by  mists  and  exhalations ;  sometimes 
vision  be  obtained.  In  Gregorian  reflecting  it  ii  thrown  into  violent  undulations  by  the 
telescopes  this  adjustment  is  made  by  means  heat  of  the  sun  and  the  process  of  evaporation ; 
of  a  screw  connected  with  the  small  specu-  and  even,  in  certain  cases,  where  there  appean 
lom;  and  in  large  achromatics,  by  means  of  a  pure  undouded  azure,  there  is  an  agitation 
a  radk  and  pinion  connected  with  the  eyetube.  among  its  partides  and  the  substances  inoor- 
When  the  magnifying  power  of  a  telescope  porated  with  them  which  prevents  the  tele- 
is  comparatively  small,  the  eyetube  requires  icope  from  producing  distinct  visbn  either  of 
to  be  altered  only  a  very  little.  terrestrial  or  celesti^  objocts.    For  viewing 

There  is  another  adjustment  requisite  to  dirtant  terrestrial  objects,  espedally  with  high 

be  attended  to  in  order  to  adapt  the  telescope  powers,  the  best  time  is  early  in  the  moming« 

lo  the  eyes    of  different  persons.     Those  a  little  after  sunrise,  and  from  that  period  till 

whose  eyes  are  too  convex,  or  who  are  short-  about  nine  o'doGk,AJf«  in  summer,  and  in  the 
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evening  about  two  or  three  hoan  before  ran-  who  hae  not  been  aocnetomed  to  eetrewoniieii 
■et  Prom  about  ten  o'clock.  a.x.  till  four  or  obaervationa  to  form  a  conception  of  the  tvt 
tve  in  the  afternoon,  in  tununer,  if  the  eky  be  great  difference  there  ie  in  the  appearance  of 
clear  and  the  son  shining,  there  is  generally  a  some  of  the  heaveulj  bodice  in  difierent  statee 
oonaideiabie  undulation  in  the  atmoaphere,  of  the  atmosphere.  There  are  certain  condi- 
occasioned  bj  the  solar  rays  and  the  rapid  tions  of  the  atmoephere  essentiaUy  requisite 
evaporation,  which  prevents  high  powers  from  for  making  accurate  observations  with  power 
being  used  with  distinctness  on  any  telescope,  ful  telescopes,  and  it  is  but  seldom,  especially 
however  excellent  The  objects  at  such  times,  in  our  climate,  that  all  the  favourable  circnm* 
when  powers  of  50,  70,  or  100  are  applied,  stances  concur.  The  nights  must  be  yerj 
appear  to  undulate  like  the  waves  of  the  sea,  dear  and  serene— the  moon  absent — no  Iwi- 
and,  notwithstanding  every  effi>rt  to  adjust  the  light — no  hariness  no  "violeBt  wind — no 
telescope,  they  appear  eonifuaed  and  indistinct  sudden  change  of  temperature,  as  from  thaw 
Even  with  very  moderate  magni^ring  powers  to  frost — and  no  rarcharge  of  the  atmosphere 
this'iroperfection  is  perceptible.  In  such  cir-  with  aqueous  vapour.  I  have  frequently  found 
dUBStances,  I  have  sometimes  used  a  power  that,  on  the  fiiet  and  second  nights  afler  a 
of  300  times  on  distant  land  objects  vrith  good  thaw,  when  a  strong  fitMt  had  set  in,  and  when 
•fiiBct  a  little  before  sunaety  when,  in  the  fore-  the  heavens  appewed  very  brilliant,  and  the 
noon  of  the  same  day,  I  could  not  have  ap-  stars  vivid  and  sparkling,  the  planets,  when 
|died  a  power  of  50  with  any  degree  of  du-  viewed  with  high  powers,  appeared  remark- 
tinctneas.  On  days  when  the  air  is  dear  and  ably  undefined  and  indistinct ;  their  margins 
the  atmosphere  covered  with  clouds,  terrestrial  appeared  waving  and  jagged ;  and  the  belts 
otgeets  may  be  viewed  with  cemsidersbly  high  of  Jupiter,  which  at  other  times  were  remark- 
powers.  When  there  has  been  a  long  con-  ably  distinct,  were  so  obscured  and  ill  defined 
tinned  drought,  the  atmosphere  is  then  in  it  that  they  coukl  with  difilculty  be  traced.  "Hui 
very  unfit  state  for  enjoying  distinct  vision  was  proiNibly  owing  to  the  quantity  of  aque- 
with  high  magnifying  powers,  on  aooount  of  ous  vapour,  and  perhaps  icy  partides,  then 
the  quantity  of  vapours  with  which  the  atmo-  floating  in  the  air,  and  to  the  undulations 
•pheie  is  then  surcharged,  and  the  undnia-  thereby  produced.  When  a  hard  frost  has 
tioos  they  produce.  Bat,  after  copious  show-  continued  a  considerable  time,  this  impedi- 
ers  of  rain,  especially  if  accompanied  with  high  ment  to  distinct  observation  is  in  a  great  mea- 
winds,  the  air  is  purified,  and  distant  objects  rare  removed.  But  I  have  never  enjoyed 
appear  with  greater  brilliancy  and  distinct  more  accurate  and  distinct  views  of  the  hea^ 
ness  than  at  any  other  seasons.  In  using  venly  bodies  than  in  fip»h,  serene  evenings^ 
telescopes,  the  objects  at  which  we  look  should,  when  there  was  no  frost  and  no  wind,  and 
if  possible,  be  nearly  in  a  direction  <^»posite  to  only  a  few  fleecy  clouds  occasionally  hovering 
that  of  the  sun.  When  they  are  viewed  nearly  around.  On  such  evenings,  and  on  aoch  alone, 
\n  the  direction  of  the  ran,  their  shadows  are  the  highest  powers  may  be  applied.  I  have 
tamed  towards  us,  and  they  consequently  ap*  used  magnifying  powers  on  such  occasions 
pear  dim  and  obscare.  By  not  attending  to  with  good  efiect  which  could  not  have  been 
this  drcumstance,  some  persons,  in  trying  applied,  so  as  to  inrare  distbct  virion,  mora 
telescopes,  have  pronounced  a  good  instrument  firequently  tiian  two  or  three  days  in  the  course 
to  be  imperftct,  which^  had  it  been  tried  on  of  a  year. 

objects  properly  illuminated,  would  have  been  Sir  William  Herschel  has  observed,  in  rs- 
fimnd  to  be  excellent  In  our  variable  north-  ferenoe  to  this  point,  <*  In  beautifnl  nighla^ 
eriy  climate  the  atmosphere  is  not  so  dear  and  when  the  outside  of  our  telescopes  is  dropping 
serene  for  telescopic  observation  as  in  Italy,  with  moisture,  disdiarged  from  the  atmo- 
the  south  of  France,  and  in  many  of  the  coun-  sphere,  there  are  now  and  then  fttvourable 
tries  which  lie  vrithin  the  tropics*  The  undu-  hours  in  which  it  is  hardly  possible  to  put  a 
lations  of  the  air,  ovring  to  the  causes  alluded  limit  to  the  magnifying  powers ;  bnt  sudi 
to  above,  constitute  one  of  the  prindpal  reap  valuable  opportunities  are  extremely  scarce, 
sons  why  a  telescope  magnifying  above  a  hun-  and  with  large  instruments  it  will  always  be 
died  times  can  seldom  be  used  vrith  any  good  lost  labour  to  observe  at  odier  times.  In  order, 
efi^'in  viewing  terrestrial  objects,  though  I  therQibre,to  calculate  how  long  a  time  it  most 
have  sometimes  used  a  power  of  nearly  200  take  to  sweep  the  heavens,  as  far  as  ttiey  am 
with  considerable  distinctness  in  the  stUluess  within  the  reach  of  my  forly-feet  telescope, 
of  a  rammer  or  autumnal  evening,  when  tiie  charged  with  a  magnifying  power  of  1000, 1 
rays  of  tl^e  declining  sun  strongly  illuminated  I  have  had  recourse  to.  my  journals  to  find 
distant  objects.  how  numy  fiifourable  hours  vre  may  annually 
The  'atmosphere  is  likewise  frequently  a  hope  for  in  thb  climate ;  and,  under  all  favour- 
great  obstruction  to  the  distinct  perception  of  able  drcumstances,  it  appears  that  a  year 
eelettial  objects.  It  is  scarcely  possible  for  one  which  will  afibrd  ninety,  or,  at  most,  one  hrn 
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vvd  nountf  ifl  to  bo  cstted  very  productive."  condeiDiMd)  vAubh  tiled  it  fmptinpei 
*In  the  equator,  with  mj  twenty-feet  tele-  when  the  atmoephere  only  k  in  fitult  A 
iDOpei  I  have  awept  over  sones  of  two  degrees  tain  observer  remarks,  **  I  have  newr  seen  te 
with  a  power  of  157,  bat  an  allowance  often  ta^ce  of  Saturn  more  distmcUy  than  in  a  nigfal 
minutes  in  polar  distance  must  be  made  for  when  the  air  has  been  so  ha^  that  with  my 
lappiiig  the  sweeps  over  one  another  where  naked  eye  I  could  hardly  discern  a  star  of  Ism 
they  join.  As  the  breadth  of  the  zones  may  than  the  third  nmgnitiide."  The  degree  of 
be  increased  towards  the  poles,  the  northern  the  transparency  of  the  air  is  likewise  varying 
hemisphere  may  be  swept  in  about  40  zones ;  almost  in  the  coarse  of  every  rniniil^  so  that 
to  these  we  must  add  19  southern  zones ;  then  even  in  the  coarse  of  the  same  half  hour 
59  zones,  which,  on  account  of  the  sweeps  planets  and  stars  will  appear  peiftetiy  defiaedy 
lapping  over  one  another  about  five  minutes  and  the  reverse.  The  vapom  moving  and 
of  time  in  right  ascensbn,  we  must  reckon  of  undulating  the  atmosphere,  even  when  lh» 
85  houra  cadi,  will  give  1475  hours ;  and  al-  sky  appean  clear  to  the  ruiktA  eye,  will  in  %, 
lowing  100  hours  per  year,  we  find  that  with  few  instants  destroy  tfie  distinctness  of  vision, 
the  twenty-feet  telescope  the  heavens  may  be  and  in  a  few  seconds  more  the  oljeet  wiU  v^ 
■wept  in  about  fourteen  years  and  three  quar-  sume  its  clear  and  well-defined  aspect"! 
ters.  Now  the  time  of  sweeping  with  dififer-  9.  On  the  magnifying  Powen  reqmgU^ 
ont  magnifying  powers  will  be  as  the  squares  fir  obtertfingthe  Phenomena  of  the  difermi 
of  the  powers ;  and  putting  p  and  /  for  the  Planetf^  Ccmets,  double  Stan,  4^^— Theua 
power  and  time  in  the  twenty-feet  telescope,  are  some  objects  connectod  with  astronoBiy 
and  Po-1000  for  the  power  in  the  forty-feet  which  cannot  be  pe»deiv«d  wtthout  having 
instrument,  we  shall  have  p«  :  t : :  P*:  3—  »«>«"c  to'n«tron»ntsand  topowereof  greit 
59840.  Then,  making  the  same  aUowancTfor  magnitude ;  but  it  is  a  vulgar  erior  tj)  imagiw 
100houreper;ear,itappeanthatitwillrequire*  ^^^HJ^  "^  very  expen«ve  telescopic 
not  less  thin  598  yea^ook  with  the  forty.  ««absoIuJelynecessa2^viewmgthegrea^ 
feet  reflector,  char^  with  the  above-menol^.  P"  ?f  i/JIT  J"^!^^  **'*^!!J2!! 
•d  power,  dly  oofsingle  moment  into  each  IZT  J^  dlhte  s^TZ^h^  2! 
point  of  spac^;  and  even  then,  so  much  of  &^^T't^i^"  -^  ^Ir  ^SL^ 
Z  southSThemisphere  wiU  remain  uner-  i?^li"  r^^ZtSfZS^h^  f^ 

ptored  as  wiU  takoTp  %iZ  yean  more  to  ex-  l"^,"!?^  ^^  ^T^  ~ "^.^^  '  ""^^ 
r.     nm  "br  celestial  mvesogations  may,  at  a  oompatu* 

Ffoin  the  d>ot«  Mmuk.  of  to  eminent  «>  ^^irfj^S^^^LT^^i.'  *tT^Sl 
•beemr,  the  n«k«  wUI  peneive  how  diffiodt  II^^L^^l^mj!^  ^  Z?^ 
iti.  to  «plo«  the  heeT^  with  minulen...  g^?l*i:SSZl'^Zr™.^ 
u>d  aoeuiiey,  and  with  bow  ■n«i7d>.M>point.  ^*  "L^J^^L.?^  '^  t^ 
_^>.  .^^..<w.^>k..>.>.»r<k/.<_wiL»k.^  beennmledbjrioineooainoorireimukewhwk 
ments^«n«i«  from  the  ittfeof  the  etooqiben^  Kr  W.  Henchel  made,  fa  reference  to  certmi 
the  aattonomer  moat  lay  hia  account,  when  7"  l'^  '~~'"1j^lZ"  ""^  Jtz 
«nployed  m  pUoetair  or  -dereal  invertig.-  ^,^jt^^Z^J^^J'!SXj:^ 
aI  'Se-de.'^the  d4mrtanee.  nowrtated.  '^Zf^^'^ZZ^,^^^^^ 
U  ought  to  be  noticed  that  a  Mar  or  a  planet  S/J^'^SJ^^KHe^S^  ^^ 
ia  only  m  a  rituaUon  for  a  high  magn^ing  '°«?"=f^.!5Tu  .  iT^JT^. 
power  about  half  the  time  it  i.  ^k-vTS.  hon^  •fS^i?  "^*^  *?»  ^'^^JtJ^ 
n.  Tk.  j.».^>.  .^<k..>_«...i..»  .^  >k.  "f  8460  ttmea  on  ha  aeven-feet  NewtoniaB 
■on.    The  den«^  of  theatmoaphera,  and  the      ,^^  ^  g    ^  j^^^  apertwe;  but  tUi 

qnantity  of  vapoun  with  which  it  la  channd  V  .     .T*  ,J  '     .    . 

lUar  the  boriion.  prevent  diatinct  virionrf  ^"  '^^L^T  '"^  .    "  "P*™"?^ 

eele«ial  object.  «^th  Ugh  power.  (Ul  they  have  V^'^        fu'^rZ^T''^^^^ 

riaen  to  at  leart  16  or  20  degree,  in  altitude,  *?  *"  '™~"'  "^.P""?^  !?^  '^T^^2 

and  the  higfaert  magnifier,  o^  Kucely  be  i?  '^«  ^Tt-    ««!f^  ««««g«'  *«  whd* 

plied  with  good  eflbrtunle*  the  objeiianelcr  f«"!*  *»L5".,'?"*"8^  "*?»«»"  ^  "^ 

the  meridii^  and  at  a  con«derable  eloTation  "T"*  ^  ?  *'^'  ST  f'  *"  ^l^S 

above  the  horiion.    If  the  moon  be  viewed  a  »  ^y  "^  7  ^"^  "^^  "^  «"  **  "* 

little  after  her  rising,  and  afterward  when  she       .....  .....  ..    ... 

^.««m..  * »  Ka*  k;»K  J\  ..u».f;/i«  ;«  •«.*..».«  *k^       t  In  Mtaj  telspcopes  withfa  doors,  care  sbottli 
comes  to  her  higher  elevation  in  autumn,  the   ,enermlly  te  uken  that  thora  bs  n^  fires  ta  tha 

difierence  m  her  appearance  and  distinctness   apartmftnt  where  tbey  are  placed  for  observatloa» 

vrill  be  strikingly  perceptible.    It  is  impoasi-   'nd  that  the  air  within  be  nearly  of  the  tame  •em- 

ki^  t/»  »...^  «»k.r»ii^»  a  ri:<»k*  k«  w^ii  •<,ion*.wi    perature  as  the   air  of  the  •nrrounding  ktflw- 
Ue  to  guess  whether  a  mght  be  weU  adapted   jf^^,^ .  ^  j^  ^^^  „,^  ^  fl,,,^  ^^U  UeJ,^  ,^^ 

for  celeiftial  observations  tiU  we  actually  make  when  tha  windows  are  opened  there  wUI  be  a  ear 

Am  experiment,  and  instruments  are  fiequently  '^n*  of  cold  rushing  in,  and  of  heated  rushing  oat 

'^  ^         ^  which  will  produce  such  an  undulation  and  tre* 

•  Philosophical  Transactions  for  1800»  vol.  ze.  mulous  motion  as  will  prevent  any  celestial  eb> 

•.  M^  4kc.  Ject  from  being  distineUy  seen. 
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dMtindly  and  diirply  defined  with  a  nearly  the  aame  deecription  to  the  north  of  il» 

power  of  420.    To  produce  a  power  of  6450  and  one  about  his  north  and  his  south  polar 

OD  such  a  teleaoope  would  require  a  lens  of  circles.  Thesepolar  belts  are  much  more  fidnt 

«n]y  ^th  of  an  inch  in  local  distance ;  and  it  and,  consequently,  not  so  easily  distingntahad 

is  questioned  by  some  whether  Hersdiel  had  as  the  equatorial  belts.    The  ftuxms  ai  tfak 

lenses  of  so  small  a  sise  in  his  possession,  or  planet,  in  a  very  clear  night,  may  sometimes 

whether  it  is  possible  to  fi>rm  them  with  ao-  be  seen  with  a  pocket  one-loot  achromatic 

ouraey.  glass,  magnifying  about  15  or  16  times.  Soms 

Pawen  requisite  for  obeerving  the  Phenth  people  have  pretended  that  they  could  see  some 

mena  of  the  Planeia^^The  planet  Mercury  of  these  satellites  with  their  naked  eye ;  but 

wquires  a  considerable  magnifying  power  in  this  is  veiy  doubtful,  and  it  is  probable  thai 

Older  to  peiveive  its  phaaes  wilh  distinctness,  such  persons  mistook  certain  fixed  stars  which 

I  have  seldom  viewed  this  planet  with  a  less  happened  to  be  near  Jupiter  for  bis  satellitesL 

power  than  100  and  150,  with  which  powers  But,  in  order  to  have  a  dear  and  interesting 

its  half  moon,  its  gibbous^  and  its  crescent  view  of  these,  powers  of  at  least  80  or  100 

phase  may  be  distinctly  perceived.    With  a  times  should  be  used.    In  order  to  peroeiw 

power  of  40,  50,  or  even  60  times,  these  their  immeisions  into  the  riiadow  of  Jupiter, 

phases  can  with  difficulty  be  seen,  especially  and  the  exact  nx>ment  of  their  emersions  from 

te  it  is  generally  at  a  low  altitude  when  such  it,  a  telescope  not  less  than  a  44  inch  achre^ 

observations  are  made.    The  phases  of  Venus  matic,  with  a  power  of  150,  should  be  enn 

an  much  more  easily  distinguished,  espc^  ployed.     When  these  satellites  are  viewed 

ciaUy  the  ereseeni  phase,  which  is  seen  to  the  through  krge  telescopes  with  high  magnifying 

greatest  advantage  about  a  month  before  and  powers,  they  appear  with  well-defined  disks^ 

after  the  inferior  conjunction.    With  a  power  Uke  small  planets.    The  planet  Jupiter  has 

not  exceeding  25  or  SO  times,  this  phase,  at  generally  been  conridered  as  a  good  test  by 

such  periods,  may  be  easily  perceived.    It  r^  which  to  try  telescopes  for  celestial  purposes, 

quires,  however,  much  higher  powers  to  per-  W^hen  it  is  near  the  meridian  and  at  a  high 

oeive  distinctly  the  variations  of  the  gibbous  altitude,  if  its  general  surface,  its  belts,  and  its 

phase ;  and  if  this  planet  be  not  viewed  at  a  margin  appear  distinct  and  well  defined,  it 

ooosiderably  high  altitude  when  in  a  half-  forms  a  strong  presumptive-  evidence  that  the 

moon  or  gibbous  phase,  the  obscurity  and  un*  instrument  is  a  good  one. 

dttlations  of  the  atmosphere  near  the  horizon  The  planet  Saturn  forms  one  of  the  most 

prevent  such  phases  firom  being  accumtely  interesting  objects  for  telescopic  observation, 

distingubhed,  even  when  high  powers  are  ap-  The  ring  of  Saturn  may  be  seen  with  a  power 

plied.     Although  certain  phenomena  of  the  of  45 ;  but  it  can  only  be  contemplated  vrith 

planets  may  be  seen  with  such  low  powers  as  advantage  when  powers  of  100, 150,  and  200 

I  have  now  stated,  yet  in  every  instance  the  are  applied  to  a  three  or  a  five  feet  achromatic, 

highest  magnifying  powers  consistent  with  The  belts  of  Saturn  are  not  to  be  seen  di»* 

distinctness  should  be  preferred,  as  the  eye  is  tinctly  with  an  achromatic  of  less  than  2jth 

not  then  strained,  and  the  object  appears  with  inches  aperture,  or  a  Gregorian  reflector  of 

a  greater  degree  of  magnitude  and  splendour,  less  than  four  inches  aperture,  nor  with  a  leas 

The  planet  Mars  requires  a  considerable  do-  magnifying  power  than  100  times.     Sir  W. 

gree  of  magnifying  power,  even  when  at  its  Herschel  has  drawn  this  planet  with  five  belts 

newest  distance  firom  the  earth,  in  order  to  across  its  disk ;  but  it  is  seldom  that  above  one 

difloem  its  spots  and  its  gibbous  phase.     I  or  two  of  them  can  be  seen  hy  moderate-sized 

have  never  obtained  a  satiid^ctoiy  view  of  the  telescopes  and  common  observers.    The  di* 

spots  which  mark  the  surface,  and  their  rela-  vision  of  the  double  ring,  when  the  planet  is 

tive  position,  with  a  less  power  than  130, 160,  in  a  favourable  position  for  observation,  and 

or  200  times;  and  even  with  such  powers,  in  a  hi^h  altitude,  may  sometimes  be  per- 

personsDOt  much  accustomed  to  lodi  through  ceived  with  a  44  inch  achromatic,  with,  an 

telescopes  £nd  a  difiiculty  in  distinguishing  aperture  of  2jth  inches,  and  with  powers  of 

then,  150  or  180;  but  higher  powers  and  larger 

The  atrongest  and  most  prominent  belts  of  instruments  are  generallv  requisite  to  perceive 

Jupiter  may  be  seen  with  a  power  of  about  this  phenomenon  distinctly ;  and  even  when 

45,  which  power  may  be  put  upon  a  twenty-  a  portion  of  it  is  seen  at  the  extiemities  of  the 

inch  achromatic  or  a  one-foot  reiBector;  but  a  ansse^  the  division  carmot,  in  every  case,  be 

aatia&ctory  view  of  all  the  belts,  and  the  re-  traced  along  the  whole  of  the  half-circumfer^ 

lative  positions  they  oecupy,  cannot  be  ob-  ence  of  the  ring  which  is  presentcMi  to  our 

feained  with  much  lower  powers  than  80^  100,  eye.    Mr.  Hadley's  engraving  of  Saturn,  in 

or  140.   The  most  common  positions  of  these  the  "Philosophical  Transactions"  for  1723, 

baits  are,  one  dark  and  weU-defined  belt  to  though  taken  with  a  Newtonian  reflector  vrith 

Ihe  south  of  Jupiter's  equator;  another  of  a  power  of  228,  represents  the  division  of  the 
(850) 
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ring  w  Men  only  on  the  ansB  or  extremities  by  the  king*s  order,  after  the  disoo^reiy  ef  the 
of  the  elliptic  figure  in  which  the  ring  ap-  third  and  fifth  satellites.  It  is  assertedi  how- 
peara.  The  oest  period  for  observing  this  di-  ever,  that  all  those  five  satellites  were  after- 
vision  is  when  the  ring  appebv  at  its  utmost  ward  seen  with  a  telescope  of  34  feet,  with 
width.  In  this  position  it  was  seen  in  1840,  an  aperture  of  ^^th  inches,  which  would 
and  it  will  appear  nearly  in  the  same  position  in  magnify  about  120  times.  These  satellites, 
1855.  When  the  ring  appears  like  a  very  nar-  on  the  whole,  except  the  fourth  and  fifth,  are 
low  ellipse  a  short  time  previous  to  its  disappear-  not  easily  detected^  Dr.  Derham,  who  fire- 
ance,  the  division,  or  dark  space  between  thtf  quently  viewed  Saturn  through  Huygen's 
rings,  cannot  be  seen  by  ordinary  instruments,  glass  of  126  feet  focal  length,  declares,  in  the 

Sir  W.  Herachel  very  properly  observes,  pre&oe  to   his   <<  Astro-Theology,"  that  he 

*'  There  is  not,  perhaps,  another  object  in  the  could  never  perceive  above  three  of  the  aatel- 

heavens  that  presents  us  with  such  a  variety  iites.    Sir  W.  Herschel  observes,  that  the 

of  extraordinary  phenomena  as  the  planet  visibility  of  these  minute  and  extremely  hint 

Saturn :  a  magnifioent  globe,  encompassed  by  objects  depends  more  on  the  peneiraiing  than 

a  stupendous  double  ring ;  attended  by  seven  upon  the  magmfying  power  of  our  telescopes ; 

satellites;  ornamented  with  equatorial  belts;  and  that  with  a  ten  ieet  Newtonian,  charged 

compressed  at  the  poles;  turning  upon  its  with  a  magnifying  power  of  only  60,  he  saw 

axis;  mutually  eclipsing  its  ring  and  satellites,  all  the  five  old  satellites;  but  the  sixth  and 

and  eclipsed  by  them;  the  most  distant  of  the  seventh,  which  were  discovered   and  were 

rings  also  turning  upon  its  axis,  and  the  same  easily  seen  with  his  forty  feet  telescope,  and 

taking  place  with  the  furthest  of  the  satellites ;  were  also  visible  in  his  twenty  feet  instrument, 

all  the  parts  of  the  system  of  Saturn  occasion-  were  not  discernible  in  the  seven  or  the  ten 

ally  reflecting  light  on  each  other;  the  rings  feet  telescopes,  though  all  that  magnifying 

and  moons  illuminating  the  nights  of  the  Sa-  power  can  do  may  be  done  as  well  with  the 

tumian,  the  globe  and  satellites  enlightening  seven  feet  as  with  any  larger  instrument, 

the  daik  parts  of  the  ring;  and  the  planet  Speaking  of  the  seventh  satellite,  he  says, 

and  rings  throwing  back  the  sun's  beams  ''Even  in  my  forty  feet  reflector  it  appean  no 

upon  the  moons,  when  they  are  deprived  of  bigger  than  a  very  small  lucid  point.    I  see 

thom  at  the  time  of  their  conjunctions.''  This  it,  however,  very  well  in  the  twenty  feet  re* 

illustrious  astronomer  states  that  with  a  new  fleeter,  to  which  the  exquisite  figure  of  the 

seven  feet  mirror  of  extraordinary  distinct-  speculum  not  a  little  contributes."    A  late 

ness   he  examined   this  planet,  and  found  observer  asserts  that  in  1625,  with  a  twelve 

that  the  ring  reflects  more  light  than  the  body,  feet  achromatic,  of  seven  inches  aperture, 

and  with  a  power  of  570  the  colour  of  the  made  by  Tulley,  with  a  power  of  150,  the 

body  becomes  yellowish,  while  that  of  the  seven  satellites  were  easily  visible,  but  not  so 

ring  remains  more  white.    On  March  11,  easily  with  a  power  of  200;  and  that  the 

1780,  he  tried  the  powers  of  222,  332,  and  planet  wpgeaxedi  as  bright  as  brilliantly  bur- 

440  successively^  and  found  the  light  of  Sa-  nished  silver,  and  the  drviaion  in  the  ring  and 

turn  leas  intense  than  that  of  the  ring;  the  a  belt  were  veiy  plainly  distinguished  with  ft 

colour  of  the  body  turning,  with  the  high  power  of  200. 

powers,  to  a  kind  of  yellow  white,  while  that       The  planet  Uranus.,  being  generally  invi* 

of  the  ring  still  remained  white.  sible  to  the  naked  eye,  is  seldom  an  object  of 

Most  of  the  aateUUea  of  Saturn  are  diflicult  attention  to  common  observers.    A  consideF- 

to  be  perceived  with  ordinary  telescopes,  ex-  able  magnifying  power  is  requisite  to  make  it 

eepting  the  fourth,  which  may  be  seen  with  appear  in  a  planetary  form  with  a  well  d»> 

powers  of  from  60  to  100  times.    It  was  die-  fined  disk.    The  best  periods  for  detecting  il 

covered  by  Hnygens  in  1655  by  means  of  a  are  when  it  is  near  its  opposition  to  the  sun, 

common  refracting  telescope  12  feet  long,  or  when  it  happens  to  approximate  to  any  of 

wliich  might  magmfy  about  70  times.    The  the  other  planets,  or  to  a  well  known  fixed 

next  in  brightness  to  this  is  the  fifth  sateUite,  star.     When   none  of  these  circunManoes 

which  Cassini  discovered  in  1671  by  means  occur,  its  position  requires  to  be  poiuiMl  cut 

of  a  17  feet  refractor,  which  might  carry  a  by  an  equatorial  telescope.    On  the  i^aming 

power  of  above  80  times.    The  third  was  of  the  25th  of  January,  1841,  this  planet 

discovered  by  the  same  astronomer  in  1672  happened  to  be  in  conjunction  with  Venus,  at 

fay  a  longer  telescope ;  and  the  first  and  second  winch  time  it  was  only  four  minutes  north  iiX 

in  1684,  by  means  of  two  excellent  object-  that  planet.    Severel  days  before  this  con* 

glasses  of  100  and  136  feet,  which  might  junction  I  made  observations  on  Uranus. 

have  magnified  from  200  to  230  times.  They  On  the  evening  of  the  24th,  about  eight  houm 

were  afterwards  seen  by  two  other  glasses  of  before  the  conjunction,  the  two  planets  ajk 

70  and  90  feet,  made  by  Campani,  and  sent  peared  in  the  same  field  of  the  telescope,  the 

fium  Rome  to  the  Royal  Observatory  at  Paris  one  exceedingly  splendid,  and  the  other  moi« 

ttj5il 
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ctNcure,  bat  distiiict  and  well  defined.  Uxmnns  fltur  which  ia  to  be  obierved,  or  upon  one  ita 
eould  not  be  perceived  either  with  the  naked  above  and  another  below  it  Thus  the  Im 
eye  or  with  an  opera-glaaa,  but  could  be  die-  Mr.  Albert,  the  astronomer^  could  not  see  tbt 
tinc^ished  as  a  very  small  star  by  means  of  a  two  stars  of  y  Leonis  when  the  fbeas  was  ad- 
pocket  achromatic  telescope  magnifying  about  justed  upon  that  star  itself,  but  he  soon  ob* 
14  times.  It  is  questionable  whether,  under  served  the  small  star  after  he  had  adjusted 
the  most  ftvourable  circumstances,  this  planet  the  focus  upon  Regulus.  An  exact  adjosU 
can  ever  be  distinguished  by  the  naked  eye.  ment  of  the  locus  of  the  instrument  is  indi^ 
With  magnifying  powers  of  30  and  70,  it  ap-  pensably  requisite  in  order  to  perceive  sock 
peered  as  a  moderately  large  star  with  a   minute  objects. 

steady  light,  but  without  any  sensible  disk.  In  viewing  the  NehulXj  and  the  veiy  fluJl 
With  powers  of  120,  180,  and  250,  it  pre-  and  immensely  distant  fixed  stars*  which  re- 
sented  a  round  and  pretty  well  defined  disk,  quire  much  light  to  render  them  visiUe,  a 
but  not  so  luminous  and  distinct  as  it  would  large  aperture  of  the  object-glass  or  speculum, 
have  done  in  a  higher  altitude.  which  admits  of  a  great  quantity  of  light,  ii 

The  Double  Stan  require  a  great  variety  of  more  importance  than  high  roagiufyiog 
of  po  wen  in  order  to  distinguuh  the  small  powers.  It  is  light  chiefly,  accompanied  with 
stairs  that  accompany  the  larger.  Some  of  a  moderate  magnifying  power,  that  enables 
them  are  distinguished  with  moderate  powers,  ur  to  penetrate  into  tiie  distant  regions  of 
while  others  require  pretty  large  instruments,  space.  Sir  W.  Herschel,  when  sweeping  the 
lumished  with  high  magnifying  eyepieces,  profundities  of  the  Milky  Way,  and  the  Hand 
I  shall  therefore  select  only  a  few  as  a  sped-  and  Club  of  Orion,  used  a  telescope  of  the 
men.  The  star  Castor,  or  a  Gh^minorum,  Newtonian  form,  twenty  feet  focal  length  and 
may  be  easily  seen  to  be  double  with  powera  )8^^th  inches  in  diameter,  with  a  power  of 
of  from  70  to  100.  I  have  sometimes  seen  only  157.  On  applying  this  telescope  and 
these  stars,  which  are  nearly  equal  in  dze  and  power  to  a  part  of  the  Via  hadea,  he  found 
colour,  with  a  terrestrial  power  of  44  on  a  44  that  it  completely  resolved  the  whole  whitish 
inch  achromatic.  The  appearance  of  this  appearance  into  stars,  which  his  former  tele- 
star  with  such  powers  is  somewhat  umilar  scopes  had  not  light  enough  to  effect,  and 
to  that  of  1^  Corona  in  a  seven  feet  achro-  which  smaller  instrumente  with  much  higher 
matic  of  five  inches  aperture,  with  a  power  magnifying  powers  would  not  have  eflected. 
of  500.  y  Andromeds  may  be  seen  with  a  Ho  tolls  us  that,  with  this  power,  "  the  glo- 
moderate  power.  In  a  thirty  inch  achromatic  rious  multitude  of  stars,**  in  the  vicinity  of 
of  two  inches  aperture  and  a  power  of  80,  it  Orion,  **  of  all  possible  atzes,  that  presented 
appears  like  i  Bootiswhen  seen  in  a  five  feet  themselves  to  view,  was  truly  astoniriiing, 
achromatic  with  a  power  of  460.  This  star  and  that  he  had  fields  which  contained  70, 
is  said  to  be  visible  even  in  a  one  foot  achro-  90,  and  110  stars,  so  that  a  belt  of  fifteen  de- 
matic  with  a  power  of  35.  f  Lyrmy  which  is  grees  long  and  two  degrees  broad,  whidi 
a  quintuple  star,  but  appears  to  the  naked  passed  through  the  fieM  ctf"  the  telescope  in  an 
eye  as  a  single  ster,  may  be  seen  to  be  double  hour,  could  not  contain  less  than  fifty  thoo- 
with  a  power  of  from  six  to  twelve  times,  y  Le-  sand  stars  that  were  large  enough  to  be  d» 
Onis  is  visible  in  a  44  inch  achromatic  with  tinctly  numbered."  In  viewing  the  Milky 
a  power  of  180  or  300.  Rigel  in  a  3}  feet  Way,  the  Nebulfi,  and  small  cluster  of  stsrs^ 
achromatic,  may  be  seen  with  powers  vary-  such  as  Prmeepe  in  Cancer,  I  generally  use 
uig  firom  130  to  200.  The  small  ster,  how-  a  power  of  55  times  on  an  achromatic  tel^ 
ever,  which  accompanies  Rigel,  is  sometimes  scope  six  feet  six  inches  in  focal  length  and 
difficult  to  be  perceived,  even  with  such  four  inches  in  diameter.  The  eyepiece  whidi 
powers,  ff  Bootis  is  seldom  distinctiy  defined  produces  this  power — ^which  I  formed  for  the 
with  an  achromatic  of  less  aperture  than  3}th  purpose— consiste  of  two  convex  lenses,  the 
inches,  or  a  reflector  of  less  than  five  inches,  one  next  the  eye  three  inches  focal  length  and 
with  a  power  of  at  least  250.  I-i^ths  of  an  inch  diameter,  and  that  next  the 

These  and  similar  stars  are  not  to  be  ex-  object  3|  inches  focus  and  l7*(fths  of  an  inch 
peeted  to  be  seen  equally  well  at  all  times,  diameter,  the  deepest  convex  surfoces  bemg 
even  when  the  magnifying  and  illuminating  next  each  other,  and  their  distance  a  quarter 
powers  are  properly  proportioned,  as  much  of  an  inch.  With  this  eyepiece  a  very  large 
depends  upon  the  stete  of  the  weather,  and  and  brilliant  field  of  view  is  obtained;  and  I 
the  pureness  of  the  atmosphere.  In  order  to  find  it  preferable  to  any  higher  powers  ia 
perreive  the  closest  of  the  double  stars,  Sir  viewing  the  nebulosities  and  clusters  of  starsi 
W.  Herschel  recommends  that  the  power  of  In  certein  spaces  of  the  heavens  it  sometioMS 
the  telescope  should  be  adjusted  upon  a  star  presents  in  one  field  nearly  a  hundred  stam 
known  to  be  single,  of  nearly  the  same  alti-  It  likewise  serves  to  exhibit  a  very  dear  and 
tilde,  magnitude,  and  colour  with  the  double   interestmg  view  of  the  fiiA  moon. 
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In  dbaen/ng  Cometg,  a  rery  small  power  4.  Mode  of  exhihUIng  the  Solar  Spota^^^ 

ihouid  generally  be  used,  even  on  large  in-  The  aolar  spots  may  be  contemplated  with 

■tniments.    These  bodies  possess  so  small  a  advantage  by  magnifying  powers- varying  from 

q;uantity  of  light,  and  they  are  so  frequently  60  to  180  times;  about  90  times  is  a  good 

enveloped  in  a  veil  of  dense  atmosphere,  that  medium'  power,  though  they  may  sometimes 

magnifying  power  sometimes  renders  them  be  distinguished  with  very  lo^  powers,  sacb 

more  obscure,  and  therefore  the  illuminating  as  those  usually  adapted  to  a  one^foot  tele* 

power  of  a  large  tdessope  with  a  smalt  power  scope,  or  even  by  means  of  a  common  opcra- 

u  in  all  cases  to  be  preferred.     A  comet  eye-  glass.    The  common  astronomical  eyepieces 

piece  should  he  constructed  with  a  very  large  given  along  with  achromatic  telescopes,  and 

and  uniformly  distinct  field,  and  should  mag^  the    sunglasses    connected  with    them,  are 

nify  only  from  15  to  30  or  40  times,  and  the  generally  ill  adapted  for  taking  a  pleasant 

lenses  of  such  an  eyetube  should  be  nearly  and  comprehensive  view  of  the  solar  spots, 

two  inches  in  diameter.    The  late  Rev.  P.  In  the  higher  magnifying  powers,  the  first 

Wollaston  recommended  lor  observing  comets  eyeglass  is  generally  at  too  great  a  distance 

**  a  telescope  with  an  achromatic  object-glass  from  the  eye,  and  the  sunglass  which  is 

•of  16  inches  focal  length  and  two  inches  screwed  over  it  removes  it  to  a  stiil  greater 

aperture,  with  a  Ramsden's  eyeglass  magni«  distance  from  the  point  to  which  the  eye  is 

fying  about  25  times,  mounted  on  a  very  firm  applied,  so  that  not  above  one-third  of  the 

equatorial  stand,  the  field  of  view  taking  in  field  of  view  can  be  taken  in.    The  circum- 

two  degrees  of  a  great  circle."  stance  renders  it  difficult  to  point  the  instru- 

In  viewing  the  moon,  various  powers  may  ment  to  any  particular  small  spot  on  the  solar 
be  applied,  according  to  circumstances.  The  disk  which  we  wish  minutely  to  inspect ;  and 
best  periods  of  the  moon  for  inspecting  the  besides,  it  prevents  us  from  taking  a  compre- 
inequalities  on  its  surface  are  either  when  it  hensive  view  of  the  relative  positUmt  of  aD 
assumes  a  crescent  or  a  half-moon  phase,  or  the  spots  that  may  at  any  time  be  traversing 
two  or  three  days  after  the  period  of  half- moon,  the  disk.  To  obviate  this  inconvenience, 
Several  days  after  full  moon,  and  particulariy  the  sunglass  would  require  to  be  placed  so 
about  the  third  quarter,  when  the  orb  is  near  to  the  glass  nett  the  eye  as  almost  to 
waning,  and  when  the  shadows  of  its  moun-  touch  it  But  this  is  sometimes  difficult  to  be 
tains  and  vales  are  thrown  in  a  different  attained,  and,  in  high  powers,  even  the  thidi* 
direction  from  what '  they  are  when  on  the  ness  of  the  sunglass  itself  is  sufficient  to  pre* 
increase,  the  most  prominent  and  interesting  vent  the  eye  from  taking  in  the  whole  field 
views  may  be  obtained.  The  most  convenient  of  view.  For  preventing  the  inconveniences 
season  fot  obtaining  such  views  is  during  the  to  which  I  now  allude,  I  generally  make  use 
autumnal  months,  when  the  moon,  about  the  of  a  terrestrial  eyepiece  of  a  considerable 
third  quarter,  sometimes  rises  as  early  as  power,  with  a  large  field ;  the  sunglass  is  fixed 
eight  o*clock  p.m.,  and  may  be  viewed  at  a  at  the  end  of  a  short  tube,  which  slides  on  the 
considerably  high  altitude  by  ten  or  eleven,  eyepiece,  and  permits  the  coloured  glass  to 
When  in  the  positions  now  alluded  to,  and  at  approach  within  a  line  or  two  of  the  lens  next 
a  high  altitude,  very  high  magnifying  powers  the  eye,  so  that  the  whole  field  of  the  tele- 
may  sometimes  be  applied  with  good  efibct,  scope  is  completely  secured.  *  The  eyepiece 
especially  if  the  atmosphere  be  clear  and  alluded  to  carries  a  magnifying  power  of  95 
serene.  I  have  sometimes  applied  a  power,  times  for  a  46  inch  telescope,  and  takes  in 
in  such  cases,  of  350  times  on  a  46  inch  about  three-fourths  of  the  surface  of  the  sun, 
achromatic  with  considerable  distinctness ;  so  that  the  relative  positions  of  all  the  spots 
but  it  is  only  two  or  three  times  in  a  year,  may  generally  be  perceived  at  one  view 
and  when  the  atmosphere  is  remarkably  Such  a  power  is,  in  most  cases,  quite  sufB* 
tavoorable,  that  such  a  power  can  be  used,  cient  for  ordinary  observations,  and  I  have 
The  autumnal  evenings  are  generally  best  seldom  found  any  good  effect  to  arise  from 
fitted  for  such  observations.  The  fuU  moon  attempting  very  high  powers  when  minutely 
is  an  object  which  is  never  seen  to  advantage  examining  the  solar  spots, 
with  high  powers,  as  no  shadows  or  inequsji-  But  the  most  pleasant  mode  of  viewing  the 
ties  on  its  surface  can  then  be  perceived.  It  solar  spots,  especially  when  we  wish  to  exhibit 
forms,  however,  a  very  beautiful  object  when  them  to  others,  is  to  throw  the  image  of  tho 
magnifying  powers  not  higher  than  40, 50,  or  sun  upon  a  white  screen,  placed  in  a  room 
60  times  are  used.  A  power  of  45  times,  if  which  is  considerably  darkened.  It  is  diflW 
properly  constructed,  will  show  the  whole  of  cult,  however,  when  the  sun  is  at  a  high  alti* 
the  moon  with  a  margin  around  it,  when  the  tude,  to  put  this  method  into  practice,  on 
darker  and  brighter  parts  of  its  surface  will  account  of  the  great  obliquity  with  which  hie 
present  a  variegated  aspect,  and  appear  some-  rays  then  frdl,  which  prevents  a  screen  firom 
whet  tike  a  map  to  the  eye  of  the  observer.  being  placed  at  any  considerable  distance  fironr 

4C  (86» 
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the  eye-end  of  the  telescope.  The  following 
plan,  therefore,  is  that  which  I  uniformly 
adopt,  as  being  both  the  easiest  and  the  most 
satisfactory.  A  telescope  is  placed  in  a  con- 
venient position,  so  as  to  be  directed  to  the 
sun.    This  telbscope  is  furnished  with  a  dia- 

fmial  ei/epUcet  such  as  that  represented  in 
g.  77  (p.  123.)    The  window-shutters  of  the 
apartment  are  all  closed  excepting  a  space 
sufficient  to  admit  the  solar  rays;  and  when 
the  telescope  is  properly  adjusted,  a  beautiful 
image  of  the  sun,  with  all  the  spots  which 
then  happen  to  diversify  his  surface,  is  thrown 
upon  the  ceiling  of  the  room.    This  image 
may  be  from  12  to  20,  or  30  inches  or  more 
in  diameter,  according  to  the  distance  of  the 
ceiling   from   the   diagonal   eyepiece.    The 
greater  this  distance  is,  the  larger  the  image. 
If  the  sun  is  at  a  very  high  altitude,  the  image 
will  be  elliptical ;  if  he  be  at  no  great  distance 
from  the  horizon,  the  image  will  appear  circu- 
lar, or  nearly  so;  but  in 'either  case  the  spots 
will  be  distinctly  depicted,  provided  the  focus 
of  the  telescope  be  accurately  adjusted.    In 
this  exhibition,  the  apparent  motion  of  the 
aun  produced  by  the  rotation  of  the  earth,  and 
the  passage  of  Uiin  fleeces  of  clouds  across  the 
solar  disk,  exhibit  a  very  pleasing  appearance. 
By  this  mode  of  viewtng  the  solar  spots  we 
may  easily  ascertain  their  diameter  and  mag- 
nitude, at  least  to  a  near  approximation.  We 
have  only  to  take  a  scale  of  inches,  and  mea- 
sure the  diameter  of  any  well-defined  and 
remarkable  spot,  and  then  the  diameter  of  the 
solar  image ;  and,  comparing  the  one  with  the 
other,  we  can  ascertain  the  number  of  miles, 
either  lineal  or  square,  comprehended  in  the 
dimensions  of  the  spot     For  example,  sup- 
pose a  spot  to  measure  half  an  inch  in  dia- 
meter, and  the  whole  image  of  the  sun  25 
inches,  the  proportion  between  the  diameter 
of  the  spot  and  that  of  the  sun  will  be  as  I 
to  50;  in  other  words,  the  one-Jiftieth  part  of 
the  sun's  diameter.    Now  this  diameter  being 
660,000  miles,  this  number,  divided  by  50, 
produces  a  quotient  of  17,600^  the  number 
of  miles  which  its  diameter  measures.    Such 
a  spot  will  therefore  contain  an  area  of  243,- 
285,504,  or  more  than  two  hundred  and  forty- 
three  millions  of  square  miles,  which  is  46 
millions  of  miles  more  than  the  whole  super- 
ficies of  the  terraqueous  globe.    Again,  sup- 
pose the  diameter  of  a  spot  measures  j^ths 
of  an  inch,  and  the  solar  image  23  inches,  the 
proportion  of  the  diameter  of  the  spot  to  that 
of  tlie  sun  is  as  3  to  230— the  number  of 
tenths  in  23  inches.    The  number  of  miles 
in  the  spot's  diameter  will  therefore  be  found 
by  the  following  proportion  :  230 :  880,000 : : 
S:  11,478;  that  is,  the  diameter  of  such  a 
qM)t  measures  eleven  thousand  four  hundred 
•md  seventy-eight  miles.    Spots  of  such  sizes 
(854) 


are  not  nnfrequenUy  seen  to  transit  die 
disk. 

By  this  mode  of  viewing  the  image  of  te 
sun,  his  spots  may  be  exhibited  to  twenty  or 
thirty  individuals  at  once  without  the  leait 
straining  or  injury  to  the  eyes;  md  as  no 
separate  screen  is  requisite,  and  as  the  ceil- 
ings of  rooms  are  generally  white,  the  experi- 
ment may  be  performed  in  half  a  minute 
without  any  previous  preparation  except 
screwing  on  and  adjusting  the  eyepiece.  The 
manner  of  exhibiting  the  solar  spots  in  this 
way  is  represented  in  fig.  62. 

Fig.  82. 


6.  On  the  Spaet-penetrating  Power  of 
Tekseopa, — ^The  power  of  telescopes  to  pe- 
netrate into  the  profundity  of  space  is  the 
result  of  the  quantity  of  light  they  collect  and 
■end  to  the  eye  in  a  state  fit  for  vision.  This 
property  of  telescopes  is  sometimes  designated 
by  the  expression  lUuminaiing  Power, 

Sir  W.  Herschel  appears  to  have  been  the 
first  who  made  a  distinction  between  the 
magnifyitig  power  and  the  epaet-ptnetraiing 
yower  of  a  telescope;  and  there  are  many 
examples  which  prove  that  such  a  dtstincti<Mi 
ought  to  be  made,  especially  in  the  caw  of 
large  instruments.  For  exkmple,  the  small 
star,  or  speck  of  light,  which  accompanies  the 
pole  star,  may  be  seen  through  a  teleeciipe  of 
large  aperture  with  a  smaller  magni^'ing 
power  than  with  a  telescope  of  a  small  aper- 
ture furnished  with  a  much  higher  powct. 
If  the  magnifying  power  is  sufficient  to  diow 
the  small  star  completely  separated  from  the 
rays  which  surround  the  large  one,  this  b  mif- 
ficient  in  one  point  of  view ;  but,  in  order  that 
this  effect  may  be  produced,  so  as  to  render 
the  small  star  perfectly  distinguishable,  a  cerw 
tain  quantity  of  light  must  be  admitted  into 
the  pupil  of  the  eye,  which  quantity  depends 
upon  the  area  of  Uie  object-glass  or  speculnm 
of  the  instrument,  or,  in  other  words,  on  the 
iUumfaiating  power.    If  we  oompaxo  it 
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•eope  oftjth  incheB  apertwe  with  one  of  five  having  a  magni^ng  power  of  250,  and  • 
inches  aperture,  when  the  magnifying  power  space-penetrating  power  of  28.67.  His  note 
of  each  does  not  exceed  50  times  for  terrea-  is  dated  May  3,  1783.  <'I  see  several  stars 
trial  objects,  the  effect  of  illuminating  power  in  it,  and  make  no  doubt  a  higher  power  and 
is  not  so  evident ;  but  if  we  use  a  power  of  more  light  will  resolve  it  all  into  stars.  Thta 
100  for  day  objects,  and  180  for  the  heavenly  seems  to  me  a  good  nebula  Sot  the  purpose 
bodies,  the  etfects  of  illuminating  power  is  so  of  establishing  the  connexion  between  nebuls 
clearly  perceptible,  that  objects  not  only  ap-  and  clusters  of  stars  in  general."  **  June  18, 
pear  brighter  and  more  clearly  visible  in  the  1784.  The  same  nebula  viewed  with  a  New- 
larger  telescope,  but  with  the  same  magnify-  tonian  twenty-feet  reflector;  penetrating  power 
ing  power  they  also  appear  larger,  particu-  61,  and  a  magnifying  power  of  157;  a  very 
larly  when  the  satellites  of  Jupiter  and  small  large  and  a  very  bright  cluster  of  excessively 
stars  are  the  objects  we  are  viewing.  compressed  stars.    The  stars  are   but  just 

Sir  W.  Herschel  remarks,  that  «  objects  visible,  and  are  of  unequal  magnitudes.    The 

are  viewed  in  their  greatest  perfection  when,  large  stars  are  red ;  the  cluster  is  a  miniature 

in  penetrating  space,  the  magnifying  power  of  that  near  Flamstead's  forty-second  Conui 

is  so  low  as  only  to  be  sufficient  to  show  the  Berenices.      Right  ascension,    17^   6"  82* 

object  well,  and  when,  in  magnifying  objects,  Polar  distance,   108®   18^^."     In  this  case, 

by  way  of  examining  them   minutely,  the  a  penetrating  power  of  about  28,  with  a 

■paoe-peuetrating  power  is  no  higher  than  magnifying  power  of  250,  barely  showed  t 

what  will  suffice  for  the  purpose ;  for  in  the  few  stars ;   while  in  the  second  instrument 

use  of  either  power,  the  injudicious  overcharge  the  illuminating  power  of  60,  with  the  mag- 

of  the  other  will  prove  hurtful  to   vision."  nifying  power  of  only  157,  showed  them  com- 

When  illuminating  power  is  in  too  high  a  pletely. 

degree,  the  eye  is  offisnded  by  the  extreme  Subsequently  to  the  date  of  the  latter  ob- 
brightnesa  of  the  object ;  when  it  b  in  too  low  servation,  the  twenty-feet  Newtonian  telescope 
a  degree,  the  eye  is  distressed  by  its  endea-  was  converted  into  an  Herschelian  instrument 
vours  to  see  what  is  beyond  its  reach ;  and  by  taking  away  the  small  speculum,  and 
therefore  it  is  desirable,  when  we  wish  to  give  giving  the  large  one  the  proper  inclination  for 
(he  eye  all  the  assistance  possible,  to  have  obtaining  the  front  view ;  by  which  alteration 
the  illuminating  ahd  the  magnifying  powers  the  illuminating  power  was  increased  from  61 
in  due  proportion.  What  this  proportion  is,  to  75,  and  the  advantage  derived  from  the 
depends,  in  a  certain  degree,  upon  the  bright-  alteration  was  evident  in  the  discovery  of  the 
ness  of  the  object  In  proportion  to  its  satellites  of  Uranus  by  the  altered  telescope, 
brightness  or  luminosity,  the  magnifying  which  before  was  incompetent  in  the  point  of 
power  may,  to  a  certain  extent,  be  increased,  penetration,  or  illuminating  power.  *<  March 
Sir  W.  Herschel  remarks,  in  reference  to  14,  1798, 1  viewed  the  Georgian  planet  (or 
a  Lyrs,  **  This  star,  I  surmise,  has  light  Uranus)  with  a  new  twenty-five-feet  reflector, 
enough  to  bear  being  magnified  at  least  a  Its  penetrating  power  is  95.85,  and  having 
hundred  thousand  times,  with  no  more  than  just  before  also  viewed  it  with  my  twenty- 
six  inches  of  aperture."  However  beautifully  feet  instrument,  I  found  that  with  an  equal 
perfect  any  telescopes  may  appear,  and  how-  magnifying  power  of  800,  the  twenty-five-feet 
ever  sharp  their  defining  power,  their  per-  telescope  had  considerably  the  advantage  of 
formance  is  limited  by  their  illuminating  the  former.''  The  aperture  of  the  twenty* 
powers,  which  are  as  the  squares  of  the  diant-  feet  instrument  was  18.8  inches,  and  that  of 
etcrs  of  the  apertures  of  the  respective  instru-  the  twenty-five-feet  telescope  24  inches,  so 
ments.  Thus  a  telescope  whose  object-glass  that  the  superior  efiect  of  the  latter  instrument 
is  four  inches  diameter  will  have  four  times  must  have  been  owing  to  its  greater  illumi* 
the  quantity  of  light,  or  iilnminating  power,  nating  power.  The  foUowihg  obeervationa 
possessed  by  a  telescope  whose  aperture  -is  show  the  superior  power  of  the  forty-ff^et  tele- 
only  two  inches,  or  in  the  proportion  of  16  to  scope,  as  compared  with  the  twenty-feet. 
4;  the  square  of  4  being  16,  and  the  square  "Feb.  24,  1786, 1  viewed  the  nebula  near 
of  2  being  4.  Flamstead*s  fifth  Serpentis  with  my  twenty- 

The  n^Xxixe  oi  ihe  space-penetrating  power  feet  reflector,  magnifying  power  157.    The 

to  which  we  are  adverting,  and  the  distinction  most  beautifUl,  extremely  compressed  duster 

between  it  and  magnifying  power,  may  be  of  small  stars,  the  greatest  part  of  them  gap 

illustrated  from  a  few  examples  taken  from  thered  together  into  one  brilliant  nncleai^ 

Sir  W.  Herschers  observations.  evidently  consisting  of  stars,  suTTOunded  with 

The  first  observation  which  I  shall  notice  many  detached  gathering  stars  of  the  same 

fefers  to  the  nebula  between  tj  and  {  Ophi-  size  and  colour.    R.  A.,  15*  7"  12^.    P.  D., 

iichi,  discovered  by  Messier  in  1764.    The  87®  8"."    «May  27, 1791, 1  viewed  the  awne 

ebs^vation  was  made  with  a  ten-feet  reflector,  object  with  my  forty-ifeet  telescope,  penelcit- 

(8G0r 


IIS  'raOB  PRACTICAL  ASTBONOlfBIL 

Iqf  panxBf  19148,  nmgfufymg  pcmwr  370.  «r  in  ipwod,  wild  (he  g«Mnl  gnoidi  Oi 
A  bMUtifalclniter  ofaUn.  I  counted  about  which  they  rest,  the  liDUowiDg  itateiimli 
SOO  «f  them.  The  middle  of  it  ia  lo  eom-  may  be  made.  The  depth  to  which  tbt 
pfneid  that  it  is  impoaable  to  dietinguish  the  naked  eye  can  penetrate  into  the  spaoeaof  the 
atan."  ''Not.  6»  1791,  I  viewed  Saturn  heavena  is  congidered  as  extending  to  the 
with  the  twenty  and  forty  feet  teleaoopea :  twelfth  order  (^  diatances ;  in  other  word%  it 
TIcMM/y /»«/«— The  fifth  aaielUte  of  Saturn  is  can  peioeive  a  star  at  a  diatance  twelve  timci 
wiy  amaU.  The  firat,  aeoond,  third,  fourth,  ftirther  than  thoae  luminariea,  such  aa  8iriu% 
and  fifth,  and  the  new  aixth  aatellitea,  are  in  Arctunia,  or  Capella,  which,  fixNn  their  vivid 
tfiair  calculated  plaoea.  Forty  feet* — ^I  aee  light,  we  preanme  to  be  neareat  to  na.  It  hai 
llie  new  aixth  aatellite  much  better  with  thia  been  atated  above  that  Horachel  calculated  hii 
inatniment  than  with  the  twenty-feet.  The  ten-feet  telescope  to  have  a  apaoe-penetrttinf 
fifth  is  also  modi  Uiger  here  than  in  the  power  of  28.67,  that.ia,  it  could  enable  ni  to 
twentjMaet,  in  which  it  vraa  nearly  the  aame  deacry  a  atar  28  timea  ftirther  distant  than  tfaa 
aiaa  aa  a  email  fixed  atar,  but  here  it  ia  con-  naked  eye  can  reach.  Hia  twenty-feet  Ncw- 
aiderably  larger  than  that  atar."  tonian  waa  conaidered  as  having  a  wuikr 

Theae  examplea,  and  many  others  of  a  power  of  61 ;  hia  25  feet,  nearly  96 ;  and  hif 
aimilar  kind,  ezphdn  anffidenUy  the  nature  fiirty-feet  inatrumeot,  a  power  of  191.69.  If 
and  extent  of  that  apsciaa  of  power  that  one  each  of  theae  numbera  be  multiplied  by  12,  the 
telescope  poseaaiBa  over  another,  in  conae-  product  will  indicate  how  much  fuxther  the« 
foenca  of  ita  enlarged  aperture ;  but  the  exact  teleaoopea  will  penetrate  into  apace  than  tfat 
^aantity  of  thia  power  ia  in  some  dsgree  un-  neareat  range  of  the  fixed  atara,  such  aa  thou 
eaitain.  To  aaoertain  practically  the  illumi-  of  the  firat  magnitude.  For  inatanca,  the 
nating  power  of  teleaoopea,  we  muat  try  them  penetrating  power  of  tha  foi^feet  reflector 
with  equal  powers  on  auch  objecta  aa  the  fol-  being  191.69,  thia  number,  muldplftd  by  11^ 
lowing:  the  email  atan  near  the  pole  atar,  and  givea  a  product  of  2800,  which  ihowi  that, 
■aw  Rigel  and  t  Bootia;  the  diviaion  in  the  vrere  there  a  eerieaof  two  thonaand  diree hnn- 
ring  of  Saturn ;  and  diatant  objedi  in  the  twi-  dred  atan  extended  in  a  line  beyond  8iho% 
light  or  towarda  the  evening.  Theae  objecta  Capella,  and  aimilar  stara,  each  atar  aeparated 
•re  diattnctly  asen  with  a  five-feet  achromatic  from  the  one  beyond  it  by  a  apace  equal  to 
ol8^fth  inchee  aperture,  and  an  illuminating  the  diatance  of  Siriua  frooi  the  earth,  they 
power  of  144,  while  they  are  acarcely  viaiUe  might  be  all  aeen  through  the  foity-feet  tele- 
in  a  8^  feet  with  an  aperture  of  2jth  incbea,  acope.  In  ahoft,  the  penetrating  power  of 
and  an  illuminating  power  of  72,  auppoaing  teleseopos  is  a  circnmstanca  which  requnee  to 
the  same  magiu^g  power  to  be  applied,  be  particularly  attended  to  in  our  ofaaervatiaiif 
The  Bluminaling  povrer  of  a  teleecope  ia  best  of  celestial  phenomena,  and  in  many  caees  if 
•ali  mated,  in  regard  to  land  objecta,  when  it  ia  of  more  importance  than  magnifyitfg  power. 
tried  on  minule  objects,  and  auch  aa  are  badly  It  ia  the  efleet  produced  by  illuminating  power 
Kghled  up;  and  the  advantage  of  a  teleecope  that  rendere  teleaeopea,  fixmiahed  with  com- 
vrlth  a  large  aperture  will  be  moat  obvioua  pantively  email  magnilying  powen,  much 
when  it  ia  compared  with  another  of  inferior  more  efficient  in  obeerving  oometa^and  ceitain 
aiis  in  the  deae  ef  the  evening,  when  looking  nebula  and  duatera  of  atan^  than  when  high 
il  a  printed  bin  eompoaed  of  fetters  of  varioua  powere  are  attempted.  Every  teleecope  ihay 
eisaei  Aa  darfcnesa  cornea  on,  the  uae  of  illu-  be  ao  adjuated  aa  to  produce  difierent  9fu» 
minating  power  becomea  more  evident  In'a  penetrating  powera.  If  we  wiah  to  dinimidi 
five^eet  telescope  some  small  lettere  will  be  auch  a  power,  vre  have  only  to  oontrKt  tfaa 
legible  which  are  hardly  diacemiUe  in  the  8|  object-glaaa  or  apeculum  W  placing  drculir 
feet,  and  in  the  2^  feet  are  quite  undefinable,  rime,  or  aperturea  of  different  degreee  of 
though  the  magnifying  powen  be  equal  Sir  breadth,  acroes  the  mouth  of  the  groat  tube 
W.  HerMshel  informe  us  that,  in  the  year  of  the  mstniment  But  we  cannot  increaae 
1776,  vrhen  he  had  erected  a  teleecope  of  thia  illuminating  power  beyond  a  certain  ex- 
twenty  feet  fecal  length  of  the  Newtonian  tent,  which  ■  limited  by  the  diameter  of  the 
ennstraction,  one  of  ita  eflecta  by  trial  waa,  objeetglaaa.  When  vre  wiah  illorainating 
thatt  when,  towarda  evening,  on  account  of  power  beyond  thia  limit,  we  muat  be  fumiAad 
dsiiinw,  the  natural  eye  oould  not  penetrate  vrith  an  objeoti^aae  or  speculum  of  a  larger 
fer  into  apace,  the  teleaoope  poaaeaaed  that  aise ;  and  hence  the  rapid  advance  in  price  of 
power  sufficiently  to  show,  by  the  dial  of  a  inatromenta  which  have  large  aperturea,  and 
dislBiit  churoh  atsepfe,  what  o*dock  it  waa^  conaequently  high  illuminating  powen.  Mr. 
■oiwillisl ending  the  naked  eye  could  no  longer  Tulfe/a  8^  feet  achromatica  of  2}th  indiea 
MS  the  Bteepfe  itmlC  aperture  adl  at  £26  5e. ;  when  the  apcrtnn 

b  enler  te  convey  an  idea  of  the  numben  ia  8|^th  incbea,  the  price  ia  JS42;  when  Sjth 
ty  arhfah  tha  depae  ef  apace-penetwting  pow-  inchee,  £68  5a.     The  following  table  con- 
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lriiM*«titeimiit«ftbo'<oomp«rativelengUif,   achromatio  refractora  and 
•perturea^  illntninating  powen,  and  pricea  of    ton,"  aocorduig  to  Dr.  Kitchener: 
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The  illuminating  powen  atated  in  the  above 
table  are  onlj  comparative.  Fixing  on  the 
number  25  aa  the  illuminating  power  of  a 
two-feet  teleacope,  l^'^tha  of  an  inch  aperture, 
that  of  a  2  J  feet,  two  inches  aperture,  will  be 
40;  of  a  five-feet,  S^^^th  inches  aperture,  144, 
dee.  If  the  illuminating  power  of  a  Gregorian 
1}  foot,  and  three  inches  aperture,  be  90,  a 
five-feet,  with  nine  inchea  aperture,  will  be 
810,  Sk. 

6.  On  thoomng  Telescopeti  and  aaeertain' 
ing  their  PnyperHea, — It  is  an  object  of  con- 
aimrable  importance  to  every  astronomical 
observer  that  he  should  be  enabled  to  form  a 
Judgment  of  the  qualities  of  hi»  telescope,  and 
of  any  instruments  of  this  description  which 
he  may  intend  to  purchase.  The  following 
directions  may  perhaps  be  useful  to  the  reader 
in  directing  him  in  the  choioe  of  an  adiroma* 
tic  refracting  telescope : 

Supposing  that  an  achromatic  telescope  of 
3}  feet  focal  length  and  S^th  inches  aperture 
were  offered  for  sale,  and  that' it  were  required 
to  ascertain  whether  the  object-glass,  on  which 
its  excellence  chiefly  depends,  is  a  good  one, 
and  duly  adjusted,  some  opinion  may  be 
fi>rmed  by  laying  the  tube  oi  the  telescope  in 
a  horizontal  position,  on  a  firm  support,  about 
die  height  of  the  eye,  and  by  placing  a  printed 
card  or  a  watch-glass  vertically,  but  in  an  in- 
verted position,  against  some  wall  or  pillar  at 
40  or  60  yards  distant,  so  as  to  be  exposed  to 
a  dear  sky.  When  the  telescope  is  directed 
to  this  object,  and  accurately  adjusted  to  the 
eye,  should  the  lettera  on  the  card,  or  the 
strokes  and  dots  on  the  watch-glass,  appear 
clearly  and  sharply  defined,  without  any  mis* 
tineas  or  coloration,  and  if  very  small  spots 
appear  well  defined,  great  hopes  may  be 
entertained  that  the  glass  will  turn  out  a  good 
one.  But  a  telescope  may  appear  a  good  one, 
when  viewing  common  terrMtrial  dbjects,  to 
•yes  unaccustomed  to  discriminate  deviations 
from  perfect  vinon,  while  it  may  turn  out  to 
be  an  indifferent  one  when  directed  to  certein 
eeiestbi  objects.  Instead,  therefore,  of  a 
pdnted  card,  fix  a  black  board,  or  one  half  of 
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a  sheet  of  black  paper,  in  a  vertical  position  at 
the  same  distence,  and  a  circular  disk  of  white 
writing  paper,  about  one-fourth  of  an  inch  in 
diameter,  on  the  centre  of  the  black  ground; 
then,  having  directed  the  telescope  to  this  ob* 
ject,  and  adjusted  for  the  place  of  distinet 
vision,  mark  with  a  blaok-lead  pencil  the 
sliding  eyetube  at  the  end  of  the  main  tube,  40 
that  this  position  can  always  be  known  ;  and 
if  this  sliding  tube  be  gradually  drawn  oot  or 
pushed  in  while  the  eye  beholds  the  disk,  it 
will  gradually  enlarge  and  lose  ite  colour  till 
ite  edges  cease  to  be  well  defined.  Now  if 
the  enlarged  misty  circle  is  observed  to  be  con* 
centric  with  the  disk  itself  the  objectgbss  is 
properly  centred,  as  it  has  neferenoe  to  the 
tube ;  but  if  the  misty  ciicle  goes  to  one  sida 
of  the  disk,  the  cell  of  the  object  glass  is  not  at 
right  angles  to  the  tube,  and  must  have  ite 
ecrews  removed  and  ite  holea  ekmgated  by  a 
rat-tailed  file  small  enough  to  enter  the  holes. 
When  this  has  been  done,  the  cell  may  be  re* 
placed,  ahd  the  disk  examined  a  second  time» 
and  a  slight  stroke  on  one  edge  of  the  cell  by 
a  wooden  mallet  will  show  by  the  aUeratioii 
made  in  the  position  of  the  misty  portion  of 
the  disk  how  the  adjustment  is  to  be  effected, 
which  is  known  to  be  right  when  a  motion  in 
the  sliding  tube  will  imike  the  diluted  disk 
enlarge  in  a  circle  concentric  with  Uie  disk 
itselE  When  the  disk  will  enlarge  so  as  to 
make  a  ring  of  diluted  white  light  round  ite 
circumference  as  the  sliditog  tube  holding  the 
eyepiece  is  pushed  in  or  drawn  out,  the  cell 
may  be  finally  fixed  by  the  acrews  passing 
through  ite  elongated  holes. 

When  the  object-glaai  is  dras  adjusted,  it 
may  then  be  ascertained  whether  the  curve* 
of  the  respective  lenses  composing  the  object 
glass  are  well  formed,  and  suitaUe  for  eadi 
other.  If  a  small  motion  of  the  sliding  tube 
of  about  ^i\k  o{  an  inch  in  a  3^  feet  telescope 
finom  the  point  of  distinct  vision  will  dilute  the 
light  of  the  disk  and  render  the  appearance 
confused,  the  figure  of  the  ot^ent^tass  is  good» 
particularly  if  the  same  efieet  wUI  take  plaea 
al  equal  distancea  fiom  the  point  ot  '^'^^fiMf 
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iWon  when  the  tube  is  altemitely  drawn  out  equally  dittinct  in  both  cases,  witfiout  nj 
and  pushed  in.    A  telescope  that  win  admit  new  adjustment  for  focal  distanosb  the  figma 
of  much  motion  in  the  sliding  tube  wtthout  is  good,  and  the  spherical  aberration  ciired, 
sensibly  afiecting  the  distinctness  of  irision  and  it  may  be  seen  by  yiewing  a  star  ^f  the 
will  not  define  an  object  well  at  any  point  of  first  magnitude  sucoessiYely  in  both  case^ 
adjustment,  and  must  be  considered  as  having  whether  the  irradiation  is  produced  more  by 
an  imperfect  object-glass,  inasmuch   as  the  theeztiemeorby  the  central  parts  of  Iheglaai; 
spherical  aberration  ai  the  transmitted  rays  is  ot,  in  case  the  one  half  be  faulty  and  the  other 
not  duly  corrected.    The  due  adjustment  of  good,  a  semicircular  aperture,  1^  being  turned 
the  convex  lens  or  lenses  to  the  cancave  one  gradually  round  in  trial,  will  dctcxrt  what 
will  be  judged  oi  by  the  absence  of  coloration  semicircle  contains  the  defective  portion  of  the 
round  the  enlarged  disk,  and  is  a  property  glass;  and  if  such  portion  should  be  covered,  the 
distinct  from  the  spherical  aberratiou ;   the  only  inconvenience  that  would  ensue  wooU 
achromatism  depending  on  the  relative  focal  be  Uie  loss  of  so  much  light  as  is  thus  excluded. 
distances  of  the  convex  and  concave  lenses  is  When  an  object-glass  produces  radiations  in 
regulated  by  the  relative  dispersive  powers  of  a  large  star,  it  is  unfit  for  the  nicer  obscrra- 
the  pieces  of  glass  made  use  of,  but  the  dis-  tions  of  astronomy,  such  as  viewing  double 
tinctneas  of  vision  depends  on  a  good  figure  stars  of  the  first  class.    The  smaller  a  large 
of  the  computed  curves  that  limit  the  focal  star  appears  in  any  telescope,  the  better  is  the 
distances.    When  an  object-glass  is  free  from  figure  of  the  object^lass ;  but  if  the  image 
imperfection  in  both  these  respects,  it  may  be  of  the  star  be  free  from  wings,  the  size  of 
called  a  good  glass  for  terrestrial  purposes.  its  disk  is  not  an  objection  in  practical  ob- 
it still,  however,  .remains  to  be  determined  servations.* 
how  for  such^an  object^;lass  may  be  good  for       Some  opticians  are  in  the  habit  of  inserting 
viewing  a  star  or  a  planet,  and  can  only  be  a  diaphragm  into  the  body  of  the  large  tube, 
known  by  actual  observations  on  the  heavenly  to  cut  off  the  extreme  rays  coming  from  the 
bodies.     When  a  good  telescope  is  directed  object-glass  when  the  fig^ure  is  not  good,  in- 
to the  moon  or  to  Jupiter,  the  achromatism  stead  of  lessening  the   aperture  by  a  cap> 
may  be  judged  of  by  alternately  pushing  in  When  this  is  the  case,  a  deficiency  of  light 
and  drawing  out  the  eyepiece  from  the  place  will  be  the  consequence  beyond  what  the  a^ 
of  distinct  vision.     In  the  former  case,  a  ring  parent  aperture  warrants.    It  is  therefore  pn^ 
of  purple  will  be  formed  round  the  edge ;  and  per  to  examine  that  tfie  diaphragm  be  not 
in  the  latter,  a  ring  of  light  green,  which  is  placed  too  near  the  object-glass,  so  as  to  in- 
the  central  colour  of  tlie  prismatic  spectrum ;  teroept  any  of  the  useful  rays.    Sometimes  a 
for  these  appearances  show  that  the  extreme  portion  of  the  object-glaae  is  cut  off  by  the 
colours,  red  and  violet,  are  corrected.   Again,  stop  in  the  eyetube.    To  ascertain  this,adjiiA 
if  one  part  of  a  lens  employed  have  a,  diflerent  the  telescope  to  distinct  vision,  then  take  oat 
refractive  power  from  another  part  of  it,  that  the  eyeglasses,  and  put  your  finger  on  some 
is,  if  the  flint-glass  particularly  is  not  homo-  other  object  on  the  ^ge  of  the  outside  of  the 
geneous,  a  star  of  the  first  and  even  of  the  object-glass,  and  look  down  the  tube ;  if  yon 
second  magnitude  will  point  out  the  natural  can  see  the  top  of  your  finger,  or  any  otgecl 
defect  by  the  exhibition  of  an  irradiation,  or  in  its  place,  just  peeping  over  the  edge  of  the 
what  is  called  a  voingy  at  one  side,  which  no  objeet-glaas,  no  part  is  cut  ofC    I  once  had  a 
perfection  of  figure  or  of  adjustment  will  3 J  feet  telescope  whose  object^lass  measured 
banish,  and  the  greater  the  aperture,  the  more  t^ree  inches  in  diameter,  which  was  neither 
liable  is  the  evil  to  happen  :  hence  caps  with  so  bright,  nor  did  it  perform  in  other  respects 
different  apertures  are  usually  supplied  with  nearly  so  well  as  another  of  the  same  length 
large  telescopes,  that  the  extreme  parts  of  the  whose  object-glass  was  only  2jth  inches  in 
glass  may  be  cut  off  in  observations  requiring  diameter;  but  I  found  that  a  diaphragm  was 
a  round  and  well-defined  image  of  the  body  placed  alxnita  foot  within  the  end  of  the  laige 
observed.  tube,  which  reduced  the  aperture  of  the  ob- 
Another  method  of  determining  the  figure  ject-glass  to  less  than  2)  inches,  and  when  it 
and  quality  of  an  object-glass  is  by  fint  cover-  was  removed  the  telescope  was  less  distinct 
ing  its  centre  by  a  circular  piece  of  paper,  as  than  before.     The  powera  given  along  with 
much  as  one  half  of  its  diameter,  and  adjusting  this  instrument  were  much  tower  than  usual, 
it  for  distinct  vision  of  a  given  object,  such  as  none  of  them  exceeding  100  times.    This  is 
the  diak  above  mentioned,  when  the  central  a  trick  not  uncommon  with  some  opticians. 
rays  are  intercepted,  and  then  trying  if  the        Dr.  Pearson  mentions  that  an  old  DoDond  s 
Ibcal  length  remains  unaltered  when  the  paper  telescope  of  68  inches  focal  length  and  3jth 

is  taken  away  and  an  aperture  of  the  same  ^  '      .  .^^^ 

MM  annlijwl  an  fhaf  f kn  Avhwrn^  w.  •»•«  in       •The abovo directioM  and  rsBiarksare aorMgM 
«e  appUed,  so  that  the  extreme  rays  may  m    ^j,^  ^^^  alteraiions  from  Dr.  Pesraon's  -  Inw 
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iDclie«  aperture,  supposed  to  be  an  exoelleDt  qnainted.    Opticians  generally  tiy  an  instni- 
one,  was  broaght  to  Mr.  Tnlley  when  he  was  ment  at  their  own  marks,  such  as  the  dial- 
present,  and  the  result  of  the  examination  was  plate  of  a  watch,   a  finely-engraved  card,  a 
that  its  achromatism  was  not  perfect    The  weathercock,  or  the  moon  and  the  planet 
imperfection  was  thus  determined  by  experi-  Japiter,  when  near  the  meridian.    Of  several 
ment  A  small  glass  globe  was  placed  at  forty  telescopes  of  the  same  length,  aperture,  and 
yards'  distance  from  the  objectFcnd  of  the  tel^  magnifying  power,  that  one  is  generally  con- 
scope  when  the  sun  was'  shining,  and  the  sidered  the  best  with  which  we  can  rend  a 
speck  of  light  seen  reflected  from  this  globe  given  print  at  the  greatest  distance,  especially 
formed  a  good  substitute  for  a  large  star,  as  Sf  the  print  consists  of  figures^  such  as  a  table 
an  object  to  be  viewed.     When  the  focal  of  logarithms,  where  die  eye  is  not  apt  to  be 
length  of  the  object-glass  was  adjusted  to  this  deceived  by  the  imagination  in  guessing  at 
luminous  object,  no  judgment  could  be  formed  the  sense  of  a  passage  when  two  or  three 
of  its  prismatic  aberrations  till  the  eyepiece  words  are  distinguished, 
bad  been  pushed  in  beyond  the  place  of  corw  There  is  a  cireumstance  which  1  have  fro* 
rect  vision ;    but  when  the  telescope  was  quently  noticed  in  reference  to  achromatie 
shortened  a  little,  the  luminous  disk  occa-  telescopes,  particulariy  those  of  a  small  size,' 
sioned  by  such  shortening  was  strongly  tinged  and  which  I  have  never  seen  nooced  by  any 
with  rtd  rays  at  its  circumference.    On  the  optical  writer.    It  b  this :  if  the  telescope, 
contrary,  when  the  eyepiece  was  drawn  out  when  we  are  viewing  objects,  be  gradually 
so  as  to  lengthen  the  telescope  too  much,  the  turned  round  its  axis,  there  is  a  certain  poii- 
disk  thus  produced  was  tinged  with  a  small  tion  in  which  the  objects  will  appear  distinct 
circle  of  rid  at  its  cen/rc,  thereby  denoting  and  accurately  defined ;  and  if  it  be  turned 
that  the  convex  lens  had  too  short  a  focal  round  exactly  a  semicircle  6om  this  point, 
length ;  and  Mr.  TuUey  observed,  that  if  one  the  same  degree  of  distinctness  is  perceived, 
or  both  of  the  curves  of  the  convex  lens  were  but  in  all  other  positions  there  is  an  evident 
flattened  till  the  total  focal  length  should  be  want  of  clearness  and  defining  power.    This 
about  four  inches  increased,  it  would  render  I  find  to  be  the  case  in  more  than  ten  one- 
the  telescope  quite  achromatic,  provided  in  foot  and  two-feet  telescopes  now  in  my  pos- 
doing  this  the  aberration  should  not  be  in-  session,  and  therefore  I  faave  put  marks  upon 
creasibd.  the  object-end  of  each  of  them  to  indicate  the 
The  following  general  remarks  may  be  ad-  positions  in  which  they  should  be  used  for 
ded :  1.  To  make  any  thing  like  an  accurate  distinct  observation.    This  is  a  circumstance 
comparison  of  telescopes,  they  must  be  tried  which  requires,  in  many  cases,  to  be  attended 
not  only  at  the  same  place,  but  as  nearly  as  to  in  the  choice  and  the  use  of  telescopical 
possible  at  the  same  time,  and,  if  the  instni-  instruments,  and  in  fixing  and  adjusting  them 
ments  are  of  the  same  length  and  construe-  on  theit  pedestals.    In  some  telescopes  thb 
tion,  if  possible,  with  the  same  eyepiece.    2.  defect  is  very  striking,  but  it  is  in  some  mea- 
A  difference  of  eight  or  ten  times  in  the  mag-  sure  perceptible  in  the  apreat  majority  of  instru- 
nifying  power  wiU  sometimes,  on  certain  ob-  ments  which  I  have  had  occasion  to  inspect 
jccts,  give  quite  a  di^rent  character  to  a  Even  in  large  and  expensive  achromatic  tele- 
telescope.     It  has  been  found  by  various  ex-  scopes  this  defect  is  sometimes  observable.    I 
'^periments  that  object-glasses  of  two  or  three  have  an  achromatic  whose  object  glass  is  4  y*^th 
mches  longer  focus  will  produce  difierent  inches  diameter,  which  was  much  improved 
vision  with  the  same  eyepiece.    3.  Care  must  in  its  defining  power  by  being  unscrewed  from 
be  taken  to  ascertain  Uiat  the  eyeglasses  are  its  original  position,  or  turned  round  its  axis 
perfectly  clean  and  free  from  defects.    The  about  one-eighth  part  of  its  drcumferenoe. 
defects  of  glass  are  either  from  veins,  specks.  This  defect  is  best  detected  by  looking  at  a 
scratches,  colour,  or  an  incorrect  figure.    To  large  printed  bill,  or  a  signpost  at  a  distance, 
discover  veins  in  an  eye  or  an  object-glass,  when  on  turning  round  the  telescope  or  object- 
place  a  candle  at  the  distance  of  four  or  five  glass,  the  letters  will  appear  much  better  de- 
yards  (  then  look  through  the  glass,  and  move  fined  in  one  position  than  in  another.    The 
it  from  your  eye  till  it  appear  full  of  light ;  position  in  which  the  object  appears  least 
you  will  then  see  every  vein,  or  other  imper-  *  distinct  is  when  the  upper  part  of  the  tel^ 
fection  in  it,  which  may  distort  the  objects  scope  is  a  quadrant  of  a  circle  difierent  from 
and    render  vision    imperfect      Specks  or  the  two  positions  above  stated,  or  at  an  equal 
scratches,  especially  in  object-glasses,  are  not  distance  from  each  of  them, 
so  injurious  as  veins,  for  they  do  not  distort  7.  On  the  mode  of  deitrmining  the  mag* 
the  object,  but  only  intercept  a  portion  of  the  nifying  Power  of  Ttleseopes^ — In  regard  to 
Ugfat    4.  We  cannot  judge  accurately  of  the  refractmg  telescopes,  we  have  already  shown 
excellence  of  any  telescope  by  observing  ob-  that,  when  a  single  eyeglass  is  used,  the  mag- 
jacts  with  which  we  aw  not  femiliariy  ao-  nifying  power  may  be  found  by  dividing  tha 
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fecal  diftanee  of  tke  object-gl«M  hj  that  of  eover;  then  count  the  coiimea  of  hfirhi  ii 

the  eyoglaas;  hot  when  a  Huygenian  eye-  that  extent  and  it  will  give  the  magm^rinf 

pieee,  or  a  fou^ghwi  terreatriai  eyepiece,  aach  power  of  the  teleaoope.    It  ia  to  be  obaenre^ 

•a  ia  now  eommoa  in  achroanatic  tehaaeopea,  however,  that  the  magnifying  power  dcteih 

ia  need,  the  niagDifying  power  cannot  be  a»  mined  in  thia  way  will  be  a  IractioD  graaler 

eertained  in  thia  manner;  and  in  aome  of  the  than  for  very  diatant  ob|ecta,  as  the  focal  di^ 

deli(^  obaervationa  of  practical  aatronomj,  tance  of  the  teleaoope  ianeoeamily  lengthened 

it  ia  of  the  utmoat  importance  to  know  the  in  order  to  obtain  diatinctmion  of  near  objedft 

exact  magnifying  power  of  the  inatrament  In  comparing  the  magnifying  powen  of 

with  which  the  obaenrationa  are  made,  particv-  two  teieacopea,  or  of  the  aame  teleaoope  whea 

larly  when  mierometrical  meaamamenta  are  difierent  magnifying  powera  are  employed,  I 

employed  to  obtain  the  deaired  reanlli.    The  generally  uaa  the  following  aimple  method, 

following  ia  a  general  method  of  finding  the  The  teleacopea  are  placed  at  eight  or  ten  feet 

magnifying  powen  of  teleacopea  when  the  dutant  from  a  window,  with  their  eyeendi 

inatrament  called  a  ilvfiomcierianotemployed,  parallel  to  each  other,  or  at  the  aame  diitano* 

•nd  it  anawera  for  rancting  and  zeflecting  tele*  from  the  window.    Looking  at  a  diatant  ob* 

•copea  of  every  daaeription.  ject,  I  fix  upon  a  portion  of  it  whoae  roagni* 

Having  put  up  a  email  drde  of  paper  an  fied  image  will  appear  to  fill  exactly  two  or 

inch  or  two  in  diameter  at  the  diatanoe  of  three  pence  of  the  window ;  then,  putting  on 

about  100  yarda,  draw  upon  a  card  two  Mack  a  diflerent  power,  or  looking  through  another 

parallel  iinea,  whoae  diatanoe  from  each  other  leloacope,  I  obeerre  the  aame  object,  and  muk 

la  equal  to  the  diameter  of  the  paper  circle;  exactly  the  extent  of  ita  image  on  the  window* 

then  view  through  the  teleaoope  the  paper  panea,  and  compare  the  extent  ofthe  one  image 

circle  with  one  eye,  and  the  parallel  Iinea  with  with  the  other.   Suppoae,  for  example,  that  the 

the  other,  and  let  the  parallel  linee  be  moved  one  teleaoope  haa  been  previonaly  found  to  mag* 

nearer  to  or  fiirther  from  the  eye,  till  they  nify  ninety  timea,  and  that  the  image  of  tha 

aeem  exactly  to  cover  the  email  drde  viewed  object  fixed  upon  exactly  filla  three  panes  d 

through  the  teleeoope ;  the  quotient  obtained  the  window,  and  that  with  the  other  power  or 

by  dividing  the  diatance  of  the  paper  drde  by  the  other  teleecope  the  image  filla  exactly  two 

the  diatanoe  of  the  parallel  Iinea  from  the  eye  panea,  then  the  magnifying  power  is  equal  to 

will  be  the  magnifying  power  of  the  teleaoope.  two-thirds  of  the  former,  or  dxty  times;  and 

It  requirea  a  kittle  practice  before  thia  experi*  were  it  to  fill  only  one  pane,  the  power  would 

ment  can  be  performed  with  aocuiaey.    The  be  about  thirty  timea.  A  more  correct  method 

one  eye  muat  be  aocuatomed  to  look  at  an  ia  to  place  at  one  aide  of  the  window  a  oanow 

object  near  at  hand,  while  the  other  ia  looking  board  two  or  three  feet  long,  divided  into  fi^ 

at  a  more  diatant  olject  through  the  teleecope.  teen  or  twenty  equal  parte,  and  observe  how 

Both  eyea  muat  be  open  at  the  aame  time,  and  many  of  theae  parte  appear  to  be  covered  by 

the  image  of  tha  object  aeen  through  the  tele-  the  reapective  image  of  the  difierent  teleseupesi 

aoMw  muaHTbe  brought  into  apparent  contact  Suppoae,  in  the  one  caae,  ten  divisions  to  be 

with  the  real  obiect  near  at  hand.  But  a  little  covered  by  the  image  in  a  teleeoope  magiufy- 

practice  will  aoon  enable  any  obaerver  to  perw  ing  ninety  timea,  and  that  the  image  of  the 

form  the  experiment  with  ease  and  correctneas,  aame  object  in  another  teleaoope  meaeores  nz 

if  the  teleecope  be  mounted  on  a  firm  atand,  diviaiona,  then  ita  power  ia  found  by  the  Ibl- 

and  ita  elevation  or  depreasion  produced  by  lowing  proportion:  10  :  90  :  :  6  :  54;  that  i% 

rack-work.  thia  teleaoope  magnifiea  54  timea. 

The  following  ia  another  method,  founded  Another  mode  which  I  have  need  for  dete^ 

on  the  aame  prindple :  Meaaure  the  apace  mining,  to  a  near  approximation,  the  P^^^ 

occupied  by  a  numbw  of  the  oouraea,  or  rowa  of  teleacopea,  ia  aa  followa :  Endeavour  to  find 

of  bncka  in  a  modem  building,  which  upon  the  focua  of  a  aingle  lena  which  ia  exact(f 

an  average,  ia  found  to  have  e^t  couraea  in  equivalent  to  the  magnifying  power  of  the 

two  foet,  ao  that  each  courae  or  row  ia  three  eyepiece,  whether  the  Huygenian  or  the  com' 

inchea.    Then  out  a  piece  of  paper  three  mon  terreatriai  eyepiece.    Thia  may  be  dooa 

indies  in  height,  and  of  tiie  length  oif  a  brick,  by  taking  amall  lena,  and  udng  |'  *"  *°  ^ 

which  is  about  nine  inchea,  ao  that  it  may  ject-glaaa  to  the  eyepiece.    Looking  tbroo^ 

lepreaent  a  brick,  and  fixing  the  paper  against  the  eyepiece  to  a  window  and  hddiog  tfit 

the  brick  wall,  place  the  teleaoope  to  be  ex*  lena  at  a  proper  dirtanoe,  obaerve  w^^^.^ 

amined  at  the  diatance  of  about  60  or  100  image  of  one  of  the  panee  exactly  coincuW 

yards  from  it    Now,  looking  through  the  with  the  pane  aa  aeen  by  the  naked  eye ;  tf 

tdeacope  at  the  paper  with  one  eye,  and  at  it  doea,  then  the  magnifying  power  of  the 

the  aame  time,  with  the  other  eye,  looking  eyepiece  is  equal  to  that  of  the  lena.    U  "• 

past  the  teleecope,  obaerve  what  extent  of  wall  lens  be  half  an  inch  in  focal  length,  theaj^ 

the  magnified  image  of  the  paper  appears  to  piece  will  produce  the  aame  magnifying  poi*^ 
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•f  •  rinsle  leni  when  used  as  aneyeglawto  product  by  (heir  difbrmce,  we  diaU  •gin, 
the  telescope,  and  the  magnifying  power  will  obtain  the  diitance  oi  the  tcrreetnal  olgecl 
then  be  found  by  dividing  the  focal  distance  ^^^  ^^  telescope.  Tha8»  *'*'*'*'— 1818 
rftheobject.gla«bythatoftheeye^as8;bat  jnehes- 101.6  feet, or  33  yards  2^  feet 
if  the  image  of  the  pane  of  glass  dora  not  j.^^  magnifying  power  of  a  telescope  is 
exacdy  coincide  with  the  pane  as  seen  by  the  ^^  aetermined  by  measuring  the  image  which 
other  eye,  then  proportional  parts  may  be  ^^  object-glass  or  the  large  speculum  of  a 
taken  by  observing  the  divisions  of  such  a  ^^^^  forms  at  iU  solar  focus.  This  is  ao- 
board  as  described  above,  or  we  may  try  lenses  complished  by  means  of  an  instrument  called 
of  different  focal  distances.  Suppose,  for  ex-  ^  j)ffnameter.  This  apparatus  consisto  of  a 
ample,  that  a  lens  two  inches  focal  length  had  ^^  ^f  mother-of-pearl,  marlced  with  equal 
been  used,  and  that  the  image  of  a  pane  divisions,  fiom  the  Tiffth  to  the  jJ^^th  of  an 
covered  exactly  the  space  of  two  panes,  the  in^h  apart,  according  to  the  accuAiJ  Veq«i"^- 
power  of  the  eyepiece  is  Uien  equal  to  that  ^his  i^uie  is  attached  to  a  magnifying  lens 
of  a  single  lens  of  one  inch  fooal  distance.  .^^  .^^  ^  -^  ^^^  ^  ^^^^  ^he  small  divi- 
The  foUowing  is  another  mode  dependmg  ^^^^  ^^  apparent  When  the  power  of  a 
on  the  same  general  principle.  If  a  slip  of  telescope  is  required,  the  person  must  measure 
wnting-paper  one  mch  long,  or  a  duk  of  the  ^^  ^^  aperture  of  the  object-glass ;  then, 
same  material  one  inch  m  diameter,  be  placed  .  j^  ^  y  dynameiernezi  the  eye- 
on  a  Mack  ground  at  from  30  to  60  yards  7^  j»^  him  observe  how  many  divUionstha 
distance  from  the  objertHjnd  of  the  tolwcope.  ^^^^  ^j^^  ^^^^^  occupies  when  the  instru- 
and  a  staff  painted  white,  and  divided  into  ^^^  ^  ^^^^^  ^  ^  ^^^ght  object;  then,  by 
mches  and  parts  by  rtrong  black  Imes,  be  dividing  the  diameter  of  the  object-glass  by 
placed  vertically  near  the  said  paper  or  disk,  ^^  diameter  of  this  circle  of  light,  the  power 
the  eye  that  is  directed  through  the  telescope  ^^  ^  obtainedf  The  most  accurate  instni- 
when  adjusted  for  vision  will  see  the  magni-  ^^^^  ^  ^^  ^^  jg  ^^  j^^i^  j„^^  p 
fled  disk,  and  the  other  eye,  looking  along  the  ^,^^  invented  by  Ramsden,  and  another 
outoide  of  the  telescope.  wUl  observe  the  num-  ^  ^  ^^^^  principle  now  made  by  DoUond, 
her  ofinchcs  and  parts  that  the  disk  projected  ^  particular  description  of  which  may  be 
en  it  will  just  cover,  and  ss  many  mchw  as  ^^^  ^  jj^  Pearson's  "  Introduction  to  Prao- 
are  thus  covered  wiH  indicate  the  magnifying  ^^  Astronomy."  The  advantage  attending 
power  of  the  telMO^*,  at  the  distance  for  ^^  dynameters  is,  tiiat  they  do  not  require 
which  It  IS  adjusted  for  distinct  vision.  The  knowledge  of  Uie  thickness  and  focal 
solar  power,  or  powers  for  very  distant  objects,  ^^^^  ^  ^  ^^  lg„^  employed  in  a 
may  be  obtained  by  the  foUowing  proportion:  telescope,  nor  yet  of  their  number  and  rola- 
As  the  terrestrial  focal  length  at  the  given  ^^^  poaitions;  neitiier  does  it  make  any  dil^ 
dbtance  is  to  the  solar  focal  length,  so  is  the  ferenw  whetiier  the  construction  be  refracting 
terrestrial  to  tiie  solar  power.  For  example,  ^^  reflecting,  direct  or  inverting.  One  ope- 
a  disk  of  white  paper  one  mch  m  diameter  ^^^^  includes  tius  result  arising  from  tiia 
was  placed  on  a  black  board,  and  M«pcnd^  aost  complicated  construction, 
•n  a  wall  contiguous  to  a  verhcal  black  staff  j  ^^  ^^^  mention  ftirtiier  the  foUowing 
that  was  graduated  mtojndics  by  strong  method  of  discovering  tiie  magnifying  power, 
white  line^at  a  distance  of  33  yards  2f  feet,  ^^^  -^  founded  on  tiie  same  general  prin- 
and  when  fhe  adjustment  for  vision  was  made  •  j^  ^  alluded  to  above.  Let  tiie  telescope 
with  a  42  inch  telescope,  tiie  left  eye  of  the  ^  ^^^^^  ^  .^^h  ^  poeition  opposite  tiie  sun 
observer  viewed  the  disk  projected  on  the  ^^^  ^^  ^^  ^^^  ^^  ^dj  perpendicularly 
stefC  while  tiie  right  eye  observed  that  the  ^  ^^  object-glass;  tiie  pencU  of  rays  may 
enlarged  image  of  tiie  disk  covered  just  68}  j^  xecejved  on  a  piece  of  paper,  and  ite  diame- 
inches  on  tiie  staff,  which  number  was  tiie  ^^  measured.  Then,  as  tiie  diameter  of  tiie 
measure  of  the  magnifying  power  at  the  die-  ^^  ^^  ^^^  j,  ^  ^^^  ^f^  object-glass,  so 
tance  answenng  to  33  yards  2^  feet,  which  in  ^  ^  magnifying  power  of  tiie  telescope. 
diis  case  exceeded  tiie  solar  focus  by  an  inch  g^  q^  Ckaning  the  Lenseg  of  Tsleseopei. 
and  a  half.  Then,  according  to  the  above  _i^  -^  necessary,  in  order  to  distinct  vinon, 
analogy,  we  have,  as  43.5  :  42  :  :  68.6  i  66.5  ^^  ^^  glasses,  particularly  tiie  eyeglossea 
nearly.  Hence  tiie  magnifying  power  due  to  ^  telescopes,  be  kept  perfectiy  dean,  free  of 
tiie  solar  focal  length  of  tiie  telescope  in  ques-  ^  ^^^  ^^  whatever  may  impede  tiw 
tion  is  66.6.  and  tiie  distance,  38  yards  2 J  tronsmission  of  tiie  rays  of  light;  but  great 
flset,  is  that  which  corresponds  to  an  elonga-  g^mion  ought  to  be  exercised  in  tiie  wiping 
tion  of  tiie  solar  focal  distance  an  inch  and  a  ^  ^^       ^  jj^^-  are  apt  to  be  scratehed  or 

5Sf-*  JS  Z-J^""^^^^!  "*!  ^"^M  •  U  111"       t  The  mother  J.p.ar.  d,na»eier  may  be  pas- 
iolar  focal  distances  together,  and  divide  the  chased  for  about  twsWs  sbilUogi.    fiee  flg.  ft7,  % 

•  rstrson*i  "  Pnctloal  AMronomy,"  vol.  U.        *•  «»  P-  •* 
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injured  by  a  nmgh  and  incautioas   lonM  of  tlie  objects. on  which  I  hate  IM 
mode  oi  cleaning  them.    Thoy  should  never   many  »mnaing^  experiments  with  teleacopei 
be  attempted  to  be  wiped  unless  they  really    fitted  up  with  the  long  tubes  to  which  I  at 
require  it ;  and  in  this  case,  they  should  be   lude.    The  leleeoope  to  which  I  shall  mon 
wiped  carefully  and  gently  with  a  piece  of   particularly  advert  is  an  achromatic,  mounted 
new  and  soft  lamb's-skin  leather ;  if  this  be    on  a  pedestal,  having  an  object-glass  sbout 
not  at  hand,  a  piece  of  fine  silk  paper,  or  fine   nineteen  inches  local  length,  and  l)ths  of  an 
dean  linen  may  be  used  as  a  substitute,   inch  in  diameter,  with  magnifying  powen  for 
The  lens  which  requires  to  be  most  particu-   distant  objects  of  thirteen  and  twenty  times, 
larly  attended  to  is  the  second  glass  from  the    When  thu  instrument  is  directed  to  a  minis* 
eye,  or  the  field-glass ;  for  if  any  dust  or  other   ture  portrait  3^  inches  in  length,  placed  in  a 
impediment  be  found  upon  this  glass,  it  is   good  light,  at  the  distance  of  about  eight  or 
always  distinctly  seen,  being  magnified  by  the   ten  feet,  it  appears  as  large  as  an  oil-painting 
glass  next  the  eye.    The  next  glass  which   four  or  five  feet  long,  and  represents  the  in* 
requires  attention  is  the  fourth  from  the  eye,   dividual  as  laige  as  Ufe.     The  features  of  the 
or  that  which  is  next  the  object     Unless  the   feoe  appear  to  stand  out  in  bold  relief;  and 
glass  next  the  eye  be  very  dusty,  a  few  small   perhaps  there  is  no  representation  of  the  hu- 
spots  or  grains  of  dust  are  seldom  perceptible,   man  figure  that  more  reeembles  the  living 
The   object-glass  of  an  achromatic  diould   prototype  than  in  this  exhibition  provided  the 
seldom  be  touched  unless  damp  adheres  to  it.   miniaturo  is  finely  executed.    In  thii  caM 
Care  should  be  taken  never  to  use  pocket    the  tube  requires  to  be  pulled  out  four  or  five 
handkerchiefs  or  dirty  rags  for  wiping  lenses,   inches  from  the  point  of  distinct  vision  for 
From  the  frequent  use  of  such  articles,  the   distant  objects,  and  consequently  the  magnify 
glasses  of  seamen's  telescopes  get  dimmed   ing  power  is  pnqxNrtionaUy  increased.    An* 
and  scratched  in  the  course  of  a  few  years,    other  class  of  objects  to  which  such  a  tele- 
If  the  glasses  be  exceedingly  dirty,  and  if    scope  may  be  applied  is  Perspedive  Prinit, 
greasy  substances  are  attached  to  them,  they    either  of  public  buildings,  streets,  or  hadr 
hiay   be   soaked  in  spirits  and  water,  and   scapes.     When  viewed  in  this  way  they  V^ 
afterward  carefully  wiped.    In  replacing  the    sent  a   panoramic    appearance,  and   seem 
glasses  in  their  socket,  care  should  be  taken   nearly  as  natural  as  life,  just  in  the  same 
not  to  touch  the  surfaces  with  the  fingers,  as    manner  as  they  appear  in  iio  Optical  Diago- 
thoy  would  be  dimmed  with  the  perspiration :    nal  Machine,  or  when  reflected  in  a  Isige 
they  should  be  taken  hold  of  by  the  edges   concave  mirror,  with  this  advantage,  that 
only,  and  carefiilly  screwed  into  the  same   while  in  these  instruments  the  left-hand  side 
cells  from  which  they  were  taken.  of  the  print  appears  where  the  right  should 

be,  the  objects  seen  through  the  telescope  ap> 

oif  KEOALAScopis,  om  TXLXscopxs  Yom  ^^^     -^  ^^^  mLni  position.    la 

TiawiHG  YEHT  xxAm  OBJECTS.  ^j^  ^^^^  howover,  the  telescope  should  have 

It  appears  to  have  been  almost  overlooked  a  small  magnifying  power,  not  exceeding 
by  opticians  and  others,  that  telescopes  may  five  or  six  times,  so  as  to  take  in  the  whole 
be  constructed  so  as  to  exhibit  a  beautiful  and  of  the  landscape.  If  an  astronomical  eje- 
minute  view  of  veiy  near  objects,  and  to  pro-  piece  be  used,  the  print  will  require  to  be  in- 
duce even  a  microscopic  efiect  without  the    verted. 

least  alteration  in  the  arrangement  of  the  Other  kinds  of  objects  which  may  be  viewed 
'•mses  of  which  they  are  composed.  This  with  this  instrument  are  trees,  flowers,  andother 
object  is  cflected  amply  by  makmg  the  eye-  objects  in  gardens  inamediately  adjacent  to  the 
tube  of  a  telescope  of  such  a  length  as  to  be  apartment  in  which  we  make  our  obaervatiaaa 
capable  of  being  drawn  out  twelve  or  thirteen  In  this  way  we  may  obtain  a  distinct  view  of 
inches  beyond  the  point  of  distinct  vision  for  a  variety  of  rural  objects,  which  we  cannot 
distant  objects.  The  telescope  is  then  ren-  easily  approach,  such  as  the  buds  and  blossoms 
dercd  capable  of  exhibiting  with  distinctness  on  Uie  tops  of  trees,  and  the  insects  with 
all  kinds  of  objects,  {torn  Uie  most  distant  to  which  they  may  be  infested.  There  are  ce^ 
those  which  are  placed  within  three  or  four  tain  objects  on  which  the  telescope  may  fas 
feet  of  the  instrument,  or  not  nearer  than  made  to  produce  a  powerful  microscopical  eA 
double  the  focal  distance  of  the  object-glass,  feet,  such  as  the  more  delicate  and  beautiful 
Our  telescopes,  however,  are  seldom  or  never  kinds  of  flowers,  the  leaves  of  trees,  and  smu* 
fitted  with  tubes  that  slide  further  than  an  lar  objects.  In  viewing  such  objects,  the 
inch  or  two  beyond  the  point  of  distinct  vision  telescope  may  be  brought  within  little  mora 
for  distant  object^,  although  a  tube  of  a  longer  than  double  the  focal  distance  of  the  objedp 
Bie  than  usual,  or  an  additional  tube,  would  glass  from  the  objects  to  be  viewed,  and  then 
cost  but  a  trifling  expense.  the  magnifying  power  is  veiy  considerably  u 

The  following,  among  many  others,  are   creased.     A  nosegay  composed  of  a  vanety 
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of  delicate  flowers,  and  even  a  aingie  flower,  tinct  nnon  maybe  made  either  by  tfie 
auch  as  the  sea  pink,  makes  a  splendid  ap-  tube,  or  by  removing  the  telescope  nearer  to 
pearance  in  this  way.    A  peacock's  feather,  or  iiirther  firom  the  object, 
or  even  the  fibres  on  a  common  qnill,  appear 

very  beautiful  when  placed  in  a  pn^r  light  bbflxctiovs  ov  light  axd  Tistoir,  Airn  ov 
Tlie  leaves  of  trees,  particularly  the  leaf  of  thb  vatubk  ahd  utility  or  TBLEScopas. 
the  plane-tree,  when  placed  against  a  window- 
pane,  so  that  the  light  may  shine  through  Light  is  one  of  the  most  wonderful  and 
them,  appear,  in  all  their  internal  ramifica-  beneficial,  and,  at  the  same  time,  one  of  the 
tions,  more  distinct,  beautiful,  and  interest-  most  mysterious  agents  in  the  material  crea- 
ing,  than  when  viewed  in  any  other  way ;  tion.  Though  the  sun  from  which  it  flows 
and  in  such  views  a  large  portion  of  the  ob-  to  this  part  of  our  system  is  nearly  a  hundred 
ject  is  at  once  exhibited  to  the  eye.  In  this  millions  of  miles  (torn  our  globe,  yet  we  per- 
case,  the  eyepiece  of  such  a  telescope  as  that  ceive  it  as  evidently,  and  feel  its  influence  as 
alluded  to  requires  to  be  drawn  out  twelve  or  powerfully,  as  if  it  emanated  from  no  higher 
fourteen  inches  beyond  the  point  of  distinct  a  region  than  the  clouds.  It  supplies  life  and 
vision  for  objects  at  «  distance,  and  the  dis-  comfort  to  our  physical  system,  and  without 
tanoe  between  these  near  objects  and.  the  its  influence  and  operations  on  the  various 
objectpend  of  the  telescope  is  cmly  about  3|  objects  around  us,  we  could  scarcely  subsist 
heU  and  participate  of  enjoyment  for  a  single  hour. 

A  telescope  having  a  diagonal  eyepiece   It  is  diffused  around  us  on  every  hand  from 
presents  a  very  pleasant  view  of  near  objects  its  fountain,  the  sun ;  and  even  the  stars, 
in  this  manner.    With  an  instrument  of  this  though  at  a  distance  hundreds  of  thousands 
kind  I  have  fivquently  viewed  the  larger  kind   of  times  greater  than  that  of  the  solar  orb, 
of  small  objects  alluded  to  above,  such  as  the  transmit  to  our  distant  region  a  portion  of  this 
leaves  of  shrubs  and  trees,  flowers  consisting  element    It  gives  beauty  and  fertility  to  the 
of  a  variety  of  parts,  the  fibres  of  a  peacock's  earth,  it  supports  the  vegetable  and  animal 
feather,  and  similar  objects.    In  this  case,  the   tribes,  and  is  connected  with  the  various  mo- 
object-glass  of  the  instrument,  which  is  10^   tions  which  are  going  forward  throughout  the 
inches  focal  length,  was  brought  within  23  system  of  the  universe.    It  unfolds  to  us  the 
inches  of  the  object,  and  the  eye  looked  down  whole  scenery  of  external  nature ;  the  lofty 
upon  it  in  the  same  manner  as  when  we  view  mountains  and  the  expansive  plains,  the  ma- 
objects  in  a  compound  microscope.    A  com-    jestic  rivers  and  the  mighty  ocean ;  the  trees, 
mon  pocket  achromatic  telescope  may  be  used  the  flowers,  the  crystal  streams,  and  the  vast 
for  the  purposes  now  stated,  provided  the  tube   canopy  of  the  sky,  adorned  with  ten  thousands 
in  the  eyepiece  containing  this  two  lenses  next  of  shining  orbs.    In  short,  there  is  scarcely  an 
the  objiect  be  taken  out,  in  which  case  the  two  object  within  the  range  of  our  contemplation 
glasses  next  the  eye  form  an  astronomical  but  what  is  exhibited  to  our  understanding 
eyepiece,  and  the  tubes  may  be  drawn  out  through  the  medium  of  light,  or  at  least  bears 
five  or  six  inches  beyond  the  focal  point  for  a  certain  relation  to  this  enlivening  and  uni- 
distant  objects,  and  vnll  produce  distinct  vision  versal  agent  When  we  consider  the  extreme 
tor  objects  not  further  distant  than  about  30  minuteness  of  the  rays  of  light;  their  incon- 
or  24  inches;  but  in  this  case,  the  objects  to  oeivable  velocity,  the  invariable  laws  by  which 
be  viewed  must  be  inverted,  in  order  that  they   they  act  upon  all  bodies,  the  mnltifiuious 
may  be  seen  in  their  natural  poeitions  when  phenomena  produced  by  their  inflecflons,  re- 
viewed through  the  instrument    Telescopes   fiactions,  and  reflections,  while  their  original 
of  a  large  size  and  high  magnifying  powers  properties    remain   the   same ;    the   endless 
may  likewise  be  used  with  advantage  for  variety  of  colours  they  produce  on  every  part 
viewing  very  near  objects  in  gardens  adjacent  of  our  terrestrial  creation,  and  the  facility  with 
to  the  room  in  which  the  instruments  are  which  millions  of  rays  pass  through  the  small- 
l^aoed,  provided  the  sliding-tube  next  the  eye   est  apertures,  and  pervade  substances  of  great 
has  a  range  of  two  or  three  inches  beyond  the   density,  while  every  ray  passes  forward  in  the 
point  of  vision  for  distant  objects.    In  this  crowd  without  disturbing  another,  and  pro- 
case,  a  magnifying  power  of  100  times  on  a   duces  its  own  specific  impression,  we  cannot 
9^  or  a  five  feet  achromatic  produces  a  very  but  regard  this  element  as  the  most  wonder- 
pleasant  effect    In  making  the  observations  fill,  astonishing,  and  delightful  part  of  the 
to  which  I  have  now  alluded,  it  is  requisite  in   material  creation.    When  we  consider  the 
order  to  distinct  vision,  and  to  obtain  a  pleasing  admirable  beauties  and  the  exqaisite  plea- 
view  of  the  objects,  that  the  instrument  should   sures  of  which  light  is  the  essential  source, 
be  placed  on  a  pedestal,  and  capable  of  motion  and  how  much  its  nature  is  still  involved  in 
in  every  direction.    The  adjustment  for  dis-  mysteiy,  notwithstanding  the  profound  invee* 
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tigatioiMof  Bodeniplia]uMphai%ireifiAjwdl  ilirtnrminn  itw  Agnw  ■ml  iliinniwiiiii,  luJ  jb 

exclaim  with  the  poet,  lioeete  every  legioo  ef  it;  yea,  that  w«  em 

-HowthenihalllMtampttoiiavofHiii  meeeore  the  pUnetery  ortie,  end  nuke  dk- 

Who,  licht  liinMeir,  In  unereated  light  eovenea  in  the  epheie  of  the  fixed  ilan.  And 

Invested  deep,  dwellt  awfully  retired  if  they  weie  ftiither  inibniied  that  br  mnni 

Prom  mortal  eye  or  angePa  purer  ken  ;  ^r  *u'    -.-^  a«m«  «m  <m«  r.i»r.;.n.  *k«  •«  ^ 

Whoee  elnfle  101116  hai.  from  the  flrst  oftinw.  ™  "^  ?^  ***?«»•  ^  ««  pwceife  the  teui- 

FUled.  overflowing,  all  yon  lampe  of  heaven,  pM"  u>a  aispocitieiia»  the  pa— ena  and  afiee- 

Tbat  beam  for  ever  thioug h  the  bonadleM  aky."  tioiia  ef  oar  feUoir-cicatiirea,  even  when  they 

TnoHtoH.  ^p,^,^  „^^  ^  conoed  tham ;  that  when  the 

The  eye  ia  the  inatnuaent  by  which  we  tongoe  ia  taoght  moat  eitfoUy  to  lie  and  die- 

penseive  the  beautiful  and  mullifiuioua  efiecta  eemble,  the  hypocriay  ahoald  appear  in  the 

ef  thia  univeraal  agent    Ita  delicate  and  com-  coontenanoe  to  a  diaoeraing  ^e ;  and  that 

plicated  atructure;  ita  diveraified  muaclea;  ita  hy  thia  organ  we  can  often  pereeive  whatii 

coate  and  membranea ;  ita  di0brent  hiunoun,  atraigfat  and  what  crooked  in  the  nind  as  well 

poaeeaeed  of  difierent  refractive  poweiv;  and  aa  in  the  body,  would  it  not  appear  ttill  man 

the  varioua  contiivanoea  for  performing  and  artoniahiug  to  bainga  aadi  aa  we  have  bow 

regulating  ita  external  and  internal  motiona,  eappoaed  1* 

ao  aa  to  aocompUah  the  enda  intendedt  dearly       Notwithatending  theae  wvnderibi  propertifli 

demonatraie  thia  organ  to  be  a  masterpiece  of  the  organ  of  vision,  the  eye,  when  unssast* 

of  Divine  mechaniam— the  workmanahip  of  ed  by  art,  ia  comparatively  limited  in  the 

Him  whoae  intelligence  surpaasea  conception,  nnge  ef  ita  powers.    It  cannot  aaeeitaia  the 

and  whoae  wiKlom  is  unsearchable.    **  Our  exiatence  of  certain  oljeota  at  the  distanee  of 

sight,"  aays  Addison,  ''ia  the  moat  perfect  three  or  foar  milea,  nor  peeceive  what  is  going 

and  delightful  of  all  our  aensea.    It  fiUa  the  forward  in  natora  or  art  b^ond  soeh  a  fiaiiL 

mind  with  the  largeat  variety  c^  ideaa,  eon-  By  its  natural  powers  w  pereeive  the  bmnmi 

versea  with  ita  objecta  at  the  greateat  distance,  to  be  a  globe  about  half  •  degree  in  diameter, 

and  continuea  the  longeat  in  action,  without  uid  diverafied  with  two  or  three  doAy  ipoti» 

being  tired  or  aatiated  with  ita  fhroper  enjoy-  end  that  the  aon  ie  a  iunttnoua  body  of  apps- 

ments.    The  sense  of  feeling  can  indeed  give  watiy  the  aame  aiae;  that  the  pkneti  aialih 

us  a  motion  ofextenaion,ahape,  and  all  other  minoua  pointa,  and  thai  about  a  tfaooMOid 

ideas  that  enter  the  eye  except  colours ;  but,  "tAn  exist  in  the  visible  canopy  of  the  ikj. 

at  the  aame  time,  it  is  very  much  atrained,  and  But  the  ten  thouaandth  part  of  thoee  Imni* 

confined  in  ita  operation  to  the  number,  bulk,  >>f  ^  which  are  within  the  lead  of  hunBD 

and  distance  of  ita  particular  objecta.    Our  ^ieion  can  never  be  aeen  by  the  unasesled 

sight  seems  designed  to  supply  all  theae  de-  oye.    Hera  the  TBLxecoFS  interposes,  sod 

fects,  and  may  be  considered  aa  a  more  delicate  ^^^  ^  oew  power  to  the  organ  of  vidon,  I7 

and  diffusive  kind  of  touch,  that  apieada  itself  which  it  ia  enabled  to  extend  its  views  to  le* 

over  an  infinite  multitude  of  bodieo,  compi^  giona  of  apaoa  immeaauiably  diatant,  and  te 

hends  the  largest  Bgurea,  and  bringa  into  our  objects,  the  number  and  nagnitnda  of  which 

reach  some  of  the  more  remote  parts  of  the  eould  never  otherwiae  heve  been  aurmised  hf 

aniverae."  the  human  hnagination.    By  Ha  aid  we  0^ 

Could  we  auppoea  an  order  of  bemga  endued  tein  a  aenaible  demonatration  that  spaee  it 

with  every  human  frculty  but  that  of  oght,  it  houndleaa ;  that  the  nniverae  ia  repleoiihed 

would  appear  incredible  to  such  bemga,  accua-  with  innumerable  auna  and  worlds;  that  the 

tomed  only  to  the  alow  infommtion  of  touch,  lemoteot  regions  of  immenaity,  tmmeasanbly 

that  by  the  addition  of  an  organ  oonaiating  of  beyond  the  limits  of  unaaaiated  vision,  diiphy 

a  ball  and  socket,  of  an  inch  in  diameter,  they  ^  eneigiea  of  Creating  Power;  and  that  the 

might  be  enabled,  in  an  instant  of  tiuM,  with-  empire  of  the  Creator  extenda  6r  beyond 

out  changing  their  place,  to  perceive  the  dia-  what  eye  hath  aeeo  or  the  human  inagiDa* 

position  of  a  whole  army,  the  order  of  a  battle,  ^on  can  conceive. 

the  figure  of  a  magnificent  palace,  or  all  the       The  teleacope  ia  an  inatrument  of  a  noch 

variety  of  a  landscape.    If  a  man  were  by  nMNre  wonderful  nature  than  what  most  people 

feeling  to  find  out  the  figure  of  the  Peak  of  ^^  ^V^  to  imagine.    However  popnlar  such 

Teneriffe,  or  even  of  St.  Peter's  Church  at  inatmmenta  now  are,  and  however  common  • 

Rome,  it  would  be  the  work  of  a  lifetime.    It  circumstance  it  is  to  contemplate  objects  at  • 

would  appear  still  more  incredible  to  such  Sfoa^  diatance  which  the  naked  eye  csniiot 

beings  as  we  have  auppoaed,  if  they  were  in-  discern,  yet,  prior  to  their  invention  and  in* 

formed  of  the  discoveries  which  may  be  made  provement,  it  would  have  appeared  a  ttiiV 

by  this  little  organ  in  things  lar  beyond  the  moat  myaterioua,  if  not  impoasible,  that  oUedi 

reach  of  any  other  aense,  that  by  means  of  it  et  the  distance  of  ten  milea  eooM  be  aiade  to 

we  can  find  our  way  in  the  pathleaa  ocean ;  appear  aa  if  within  a  fewyarda  ef  ua,  and  ihil 

*••  ZIa?*^  traverse  the  ^be  of  the  earth,  *  BsWs  Inquiry  Into  the  Bmnaa  Mhi,  chap.  If 


imLITY  OP  TELESCOPES.  Iflr 

flonie  of  the  hetTenly  bodies  ooaM  be  eeen  as  ferent,  and  even  in  an  opposite  direction,  or 

distinctly  as  if  we  bad  been  transported  by  to  stand  with  the  back  directly  oppoM  to  it, 

some  superior  power  hundreds  of  millions  of  and  to  behold  all  the  parts  of  it,  invisible  to 

miles  beyond  the  bounds  of  our  terrestrial  ha-  the  naked  eye,  most  distinctly  in  this  way,  hA 

bitation.     Who  could  ever  htfve  imagined,  would  doubtless  have  considered  the  prophet 

reasoning  a  priori,  that  the  refraction  of  light  as  an  enthusiastic  Ibol  or  a  raving  madman. 

in  glass ^the  same  power  by  which  a  straight  Tet  these  things  have  been  realtied  in  modem 

rod  appears  crooked  in  water,  by  which  vision  times  in  the  fullest  extent    In  the  Gregorian 

is  variously  distorted,  and  by  which  we  are  reflecting  telescope,  an  opaque  body,  namely, 

liable  to  innumerable  deceptions — ^that  that  the  small  speculum  near  the  end  of  the  tube» 

same  power  or  law  of  nature,  by  the  operation  interposes  directly  between  the  eye  and  the 

of  which  the  objects  in  a  landscape  appear  dis*  object    In  the  Newtonian  reflector,  and  in 

torted  when  seen  through  certain  panes  of  the  diagonal  eyepieces  formerly  described,  the 

glass  in  our  windows,  that  that  power  should  eye  is  directed  in  a  line  at  right  angles  to  the 

ever  be  so  modified  and  directed  as  to  extend  object,  or  a  deviation  of  90  degrees  from  the 

the  boundaries  of  vision,  and  enable  us  clearly  direct  line  of  vision.    In  Herschel's  large  tele- 

to  distinguish  scenes  and  objects  at  a  distance  scopes,  and  in  the  Aerial  Re/lector  formerly 

a  thousand  times  beyond  the  natural  limits  of  described,  (in  p.  112-117,^  the  back  is  turned 

our  visual  oigans  t     Yet  such  are  the  disco-  to  the  object,  and  the  eye  m  an  opposite  direo- 

veries  which  science  has  achieved,  such  the  tion. 

powers  it  has  brought  to  light,  that  by  glasses  These  circumstances  should  teach  us  hun^ 
ground  into  difibrent  forms,  and  properly  lity  and  a  becoming  diffidence  in  our  own 
adapted  to  each  other,  we  are  enabled,  as  it  powers ;  and  they  shoald  admonish  us  not  to 
were,  to  contract  the  boundaries  of  space,  to  be  too  dogmatical  or  peremptory  in  affirming 
penetrate  into  the  most  distant  regions,  and  to  what  is  possible  or  impossible  hi  regard  either 
bring  within  the  reach  of  our  knowledge  the  to  nature  or  art,  or  to  the  operations  of  the 
most  sablinie  objects  in  the  univerBO.  Divine  Being.  Art  has  accomplished,  in  mo- 
When  Pliny  declared  in  reference  to  Hip-  dem  times,  achievements  in  regard  to  Ibcomo- 
paichus,  the  ancient  aatronomer,  **Ausu»  rem  tion,  marine  and  aerial  navigation^  the  im* 
Deo  improbam  annumerare  poifteris  stellas,^  provement  of  vision,  the  separation  and  com- 
that  *<ne  dared  to  enumerate  the  stars  for  binations  of  invisible  gases,  and  numerous 
posterity,  an  undertaking  forbidden  by  Cvod,"  other  objects,  of  which  the  men  of  former  ages 
what  would  that  natural  historian  have  said  could  not  have  formed  the  least  conception ; 
had  it  been  foretold  that  in  less  than  1600  and  even  yet  we  can  set  no  boondaries  to  the 
years  afterward  a  man  would  arise  who  should  future  discoveries  of  science  and  the  improve- 
enable  posterity  to  perceive  and  to  enumerate  ments  of  art,  but  have  every  reason  to  indulge 
ten  times  more  new  stan  than  Hipparchus  the  hope  that  in  the  ages  to  come,  scenes  of 
ever  beheld— who  should  point  out  higher  Divine  mechanism  in  the  system  of  nature  will 
mountains  on  the  moon  than  on  the  earth —  be  unfolded,  and  the  eflbcts  of  chemical  and 
who  should  diBoover  dark  spots  as  large  as  our  mechanical  powers  displayed,  of  which  the 
globe  in  the  sun,  the  fountain  of  light— who  human  mind,  in  its  present  state  of  progreaa^ 
should  descry  four  moons  revolving  in  differ-  cannot  forig  the  most  imperfect  idea.  Such 
ent  periods  of  time  around  the  planet  Jupiter,  eireumstaneos  likewise  should  teach  us  not  to 
and  could  show  to  surrounding  senaton  the  reject  any  intimations  which  have  been  made 
varying  phases  of  Venus !  and  that  another  to  us  in  relation  to  the  character,  attributes, 
would  soon  afier  arise  who  should  point  out  a  and  dispensations  of  ^e  Divine  Being,  and 
double  ring  of  six  hundred  thousand  miles  in  the  moral  revelations  of  his  will  given  in  the 
circumference  revolving  around  the  planet  Sacred  Records,  because  we  are  unable  to 
Saturn,  and  ten  hundreds  of  thousands  of  stars  comprehend  every  truth  and  to  remove  every 
which  neither  Hipparchus  nor  any  of  the  an-  difficulty  whidi  relates  to  the  moral  govem- 
dent  astronomers  could  ever  dMcry  1  Yet  ment  of  the  Great  Ruler  of  the  universe ;  for 
these  are  only  a  small  portion  of  the  dtscoveri^  if  we  meet  with  many  circumstances  in  seen- 
made  by  Galileo  and  Herschel  by  means  of  lar  science,  and  even  in  the  common  opera- 
the  telescope.  Had  any  one  prophetically  in-  tions  of  nature,  which  are  difficult  to  compro* 
formed  Arehimedea,  the  celebrated  geometri-  bend — if  even  the  construction  of  such  tele- 
dan  of  Syracuse,  that  vision  would,  in  after  scopes  as  we  now  use  would  have  appeared  aa 
■gee,  be  thus  wonderfully  assisted  by  art;  incomprehensible  mystery  to  ancient  philo- 
and,  further,  that  one  manner  of  improving  sopbers,  we  must  expect  to  find  difficulties 
virion  would  be  to  place  a  dark,  opaque  body  almost  insurmountable  to  such  limited  minds 
durectly  between  the  object  and  the  eye ;  and  as  ours  in  the  eternal  plans  and  moral  arrange- 
that  another  method  would  be,  not  to  look  at  ments  of  the  "  King  Immortal  and  Invisible,* 
the  objecty  but  to  keep  the  eye  quite  in  a  di'-  as  delineated  only  in  thdr  outli&es  in  dU 
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8«crad  OiscIm,  particultfly  thoM  which  m-  hondredth  p«rt  of  diii  dateiwe.    Buppam  w 

Ute  to  the  origio  of  physioil  uid  monl  eYii,  wen  oani^  forward  bj  a  npid  iB6tioB  t^ 

the  iiltimate  Satiny  of  man,  and  the  invuible  warda  this  point  at  the  rale  of  a  thonaaad 

lealities  of  a  fiitura  world.  miles  ecery  hour,  it  would  raqvire  moie  than 

The  UTILITY  of  the  teleaoope  may  be  oon-  Jifty-Mven  ihotUand  yean  belbie  we  eonld 

ndered  in  relation  to  the  following  dicom-  reach  that  very  distant  station  in  space  to 

atances :  which  the  telescope,  tn  effect,  transporta  vm : 

In  the  first  place,  it  may  be  considered  as  so  that  this  instrument  is  lar  more  effident  in 
an  instrument  or  machine  which  virtually  opening  to  our  view  the  scenes  of  the  murersa^ 
transports  us  to  the  distant  legions  of  space,  than  if  we  were  invested  with  powers  of  looo- 
When  we  look  ai  the  moon  through  a  tele-  motion  to  carry  us  through  the  regions  of 
scope  which  magnifies  200  times,  and  survey  space  with  the  rapidity  of  a  cannon  ball  at  ita 
its  extensive  plains,  its  lofty  peaks,  its  circulur  utmost  velocity ;  and  all  the  while  we  may  sit 
ranges  of  mountains,  throwing  their  deep  at  ease  in  our  terrestrial  apartmenta. 
ahadows  over  the  valea,  its  deep  and  rugged  In  the  next  place,  the  telescope  has  beeo 
caverns,  and  all  the  other  varieties  which  ap*  the  meana  of  enlarging  our  vieun  oftke  mt^ 
pear  on  the  lunar  sur&ce,  we  behold  such  Mme  mxnes  of  creation  more  than  any  other 
objects  in  the  same  manner  as  if  we  were  instrument  which  art  has  contrived.  Befora 
standing  at  a  point  238,800  miles  ftmn  the  the  invention  of  this  instrument,  the  oniveno 
eaith  in  the  direction  of  the  moon,  or  only  was  generally  conceived  as  circumscribed  with- 
twelve  hundred  miles  from  that  orS,  reckon-  in  very  narrow  limits.  The  earth  was  coasi- 
mg  its  distance  to  be  240,000  miles.  When  deied  as  one  of  the  largest  bodies  in  creur 
we  view  the  planet  Saturn  with  a  similar  in-  tion ;  the  planets  were  viewed  as  bodies  of  a 
afrument,  and  obtain  a  view  of  its  belts  and  &r  less  iize  than  what  they  are  now  found  to 
■aiellites,  and  its  magnificent  rings,  we  are  be ;  no  bodies  similar  to  our  moon  were  ana- 
transported,  as  it  were,  through  regions  of  pected  as  revolving  around  any  of  them ;  and 
i^Moe  to  a  point  in  the  heavens  more  than  the  stars  were  supposed  to  be  Uttle  more  than 
fitfie  hundred  mUHons  of  mika  from  the  a  number  of  brilliant  lamps  hung  up  to  emit 
auT&oe  of  our  globe,  and  contemplate  ibose  a  few  glimmering  n^s,  and  to  adorn  the 
august  objeciB  as  if  we  were  placed  within  canopy  of  our  earthly  habitatioii.  Such  a 
^ye  millions  of  miles  of  the  sur&ce  of  that  wonderful  phenomenon  as  the  ring  of  Satam 
planet*  Although  a  supernatural  power  was  never  once  suspected,  and  the  aun  was 
eufficient  to  carry  us  in  such  a  celestial  considered  as  only  a  large  ball  of  fire.  It  was 
journey  a  thousand  miles  every  day  were  suspected,  indeed,  that  the  moon  was  diveni- 
ezerted,  it  would  require  more  than  two  thou-  fied  with  mountains  and  vales,  and  that  it 
sand  four  hundred  and  sixty  years  before  we  might  possibly  be  a  habitable  world ;  bat 
eould  arrive  at  such  a  distant  position ;  yet  the  noUiing  certainly  could  be  determined  on  this 
telescope,  in  a  few  moments,  trsnsports  our  point,  on  account  ot  the  limited  nature  of  un- 
visual  powers  to  that  for  distant  poiot  of  space,  assisted  vision.  But  the  telescope  has  been 
When  we  view  with  such  an  instrument  the  the  means  of  expanding  our  views  of  the  au- 
minute  and  very  distant  clusters  of  stars  in  the  gust  scenes  of  creation  to  an  alnKist  unlimited 
Milky  Way,  we  are  carried,  in  eflbct,  through  extent :  it  has  withdrawn  the  vail  which  foiw 
the  regions  of  space  to  the  distance  of  ^oe  meriy  interposed  to  intercept  our  view  of  the 
hundred  thousand  miiUone  of  mike  from  the  distant  glories  of  the  sky :  it  has  brought  to 
aaith ;  for  we  behold  those  luminaries  through  light  five  new  planetary  bodies,  unknown  to 
the  telescope  neariy  as  if  they  were  actnaUy  former  astronomers,  one  of  which  is  more 
viewed  from  such  a  distant  point  in  the  spaces  than  eighty  times  larger  than  the  earth,  and 
of  the  firmament  These  stars  cannot  be  seventeen  secondary  ptaneta  which  revolve 
conceived  as  less  than  a  hundred  billions  of  around  the  primary :  it  has  expanded  the 
miles  firom  our  globe,  and  the  instrument  we  dimensions  of  the  soUr  system  to  double  the 
have  supposed  brings  them  within  the  two  extent  which  was  formerly  supposed :  it  baa 

enabled  us  to  descry  hundreds  of  comets  which 

*  The  diflUnee  of  Baturn  tcom  the  san  is  900,-  would  otherwise  have  escaped  our  unassisted 

eoo.000  of  miles ;  it  {•  eomeiimee  nearer  to,  and  at  -naion,  and  to  determine  some  of  their  trajeo- 

other  times  nirther  fVoin  the  earth,  accordinsaB  it  *    •  j       _:  j       e i..** u  u 

Is  near  the  point  of  its  opposition  to.  or  coiTiunc.  tones  and  periods  of  revolution :  it  has  ex- 

tion  with,  the  sun.    If  this  number  be  divided  bj  plored  the  profundities  of  the  Milky  Way, 

tW.  the  sappoeed  ra^KnJftinjf  po^ef  of  the  tele-  and  enabled  us  to  perceive  hundreds  of  thoo- 

•eope,  the  qnotlent  is  4,530,000,  which  expresses  ..^j.  ^r  *u^^  „«il«Jwi  ^«k-  »K..«  .„.^,.|.. 

tiM  disunee  in  miles  at  which  it  enables  us  to  "*'><'*  ^^  *°<*®  splendid  orbs,  where  scarcely 

ooatemplate  this  planet.    If  this  number  be  sub-  one  is  visible  to  the  naked  eye :  it  has  laid 

SSflSJ  from  W«.000,000.  the  remainder  is  901.-  open  to  our  view  thousands  of  Nehuks,  of 

470,000,  which  expresses  the  number  of  miles  (Vom  SIi^„„  .l««^r;«fr;«...  A:..^,m^  *k«.«M»K   '-^ 

the  earth  at  which  we  arc  supposed  to  view  8a.  ▼*no'>8  dcacnpUous,  di^MTsed  tbroQgh  diftr- 

tara  with  such  aninsuoment.  ent  regions  of  the  fiixnainent,  many  of  them 
(W6)  ' 
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cootiiniBg  fhoofluids  of  wparate  tAam  it  has  that  these  bodies  are  all  constitalpd  and  «^ 
directed  oar  investigations  to  thousands  of  Tanged  in  such  a  manner  as  to  fit  them  ftr 
double,  treble,  and  multiple  stars  suns  m-  being  habitable  worlds;  ^nd  that  the  sun,  the 
solving  around  suns,  and  systems  around  sys-  centre  of  this  system,  ii  fiye  hundred  timei 
terns ;  and  has  enabled  us  to  determine  some  larger  than  the  whole.  But,  fiir  beyond  the 
of  the  periods  of  their  revolutions :  it  has  limits  of  this  system,  it  has  presented  to  onr 
demonstrated  the  immense  distances  of  the  view  a  universe  beyond  the  grasp  of  finite  in- 
starry  orbs  from  our  globe,  and  their  conae-  Celligences,  and  to  which  human  imagination 
quent  magnitudes,  since  it  shows  us  that,  can  assign  no  boundaries :  it  has  enabled  us 
having  brought  them  nearer  to  our  view  by  to  descry  suns  clustering  behind  suns,  rising 
several  hundreds  or  thousands  of  times,  they  to  view  in  boundless  perspective,  in  proportion 
still  appear  only  as  so  many  shining  points  /  to  the  extent  of  its  magnifying  and  illuminating 
it  has  enabled  us  to  perceive  that  mighty  powers,  the  numbers  of  which  are  to  be  estir 
changes  are  going  forward  throughout  the  mated,  not  merely  by  thousands,  and  tens  of 
regions  of  immensity-^new  stars  appearing,  thousands,  and  hundreds  of  thousands,  but  by 
and  othera  removed  from  our  view,  and  mo-  scores  of  miUumss  leaving  us  no  room  to 
tions  of  incomprehensible  velocity  carrying  doubt  that  hundreds  of  millions  more  beyond 
forward  those  magnificent  orbs  through  the  the  utmost  limits  of  human  vision,  even  when 
spaces  of  the  firmanent :  in  short,  it  has  assisted  by  art,  lie  hid  from  mortal  view  in  the 
opened  a  vista  to  regions  of  space  so  immea-  unexplored  and  unexplorable  regions  of  ti» 
surably  distant,  that  a  cannon  ball  impelled  mensi^. 

with  its  greatest  velocity  would  not  reach  Here,  then,  we  are  presented  with  a  scens 

tracts  of  creation  so  remote  in  two  thousand  which   gives  us  a  display  of  Omnipotent 

millions  of  years ;  and  even  light  itself  the  Power  which  no  other  objects  can  unfold, 

swiftest  body  in  nature,  would  require  more  and  which,  without  the  aid  of  the  telescope, 

than  a  thousand  years  before  it  could  tmverse  we  should  never  have  beheld ;  a  acene  which 

this  mighty  interval.    It  has  thus  laid  a  foun-  expands  our  conceptions  of  the  Divine  Being 

dation  for  our  acquiring  an  approximate  idea  to  an  extent  which  the  men  of  former  genera' 

of  the  infinity  of  space,  and  for  obtaining  a  tions  could  never  have  antidpated ;  a  soena 

glimpse  of  the  fiir  distant  scenes  of  creation,  which  enables  us  to  form  an  approximate  idea 

and  the  immense  extent  of  the  universe.  of  Him  who  is  the  **  King  Eternal,  Immortal, 

Again,  the  telescope,  in  consequence  of  the  and  Invisible,*'  who  *'  created  all  worids,  and 

discoveries  it  has  enabled  us  to  make,  has  fi)r  whose  pleasure  they  are  and  were  en- 

tended  to  amplify  our  conceptions  of  the  aitri-  ated."    Here  we  behold  the  operations  of  a 

butea  and  the  empire  of  the  Deity,     The  Being  whose  power  is  illimitable  and  uncon- 

aropliludo  of  our  conceptions  of  the  Divine  trollable,  and  which  &r  transcends  the  oom- 

Being  bears  a  certain  proportion  to  the  expan-  prehension  of  the  highest  created  intelligences ; 

sion  of  our  views  in  regard  to  his  works  of  a  power,  displayed  not  only  in  the  vast  exten* 

creation,  and  the  operations  he  is  incessantly  sion  of  material  existence,  and  the  eoontlesa 

carrying  forward  throughout  the  universe.    If  number  of  mighty  globes  which  the  nnivena 

our  views  of  the  works  of  God,  and  of  the  contains,  but  in  tiie  astomsbingly  rt^^id  fiio» 

manifestations  he  has  given  of  himself  to  his  tions  with  which  myriads  of  them  are  carried 

intelligent  creatures,  be  circumsciibed  to  a  along  through  the  immeasurable  spaces  of  cr^ 

narrow  sphere,  as  to  a  parish,  a  province,  a  ation,  some  of  those  magnificent  orbs  moving 

kragdom,  or  a  single  world,  our  conceptions  with  a  velocity  of  one  hundred  and  seventy 

of  that  Great  Being  will  be  proportionably  thousand  miles  an  hour.    Here,  likewise,  we 

limited ;  for  it  is  chiefly  from  the  roanifesta-  have  a  display  of  the  infinite  vnsdom  and  in- 

tion  of  God  in  the  material  creation  that  our  tclligence  of  the  Divine  Mind,  in  the  harmony 

ideas  of  his  power,  his  wisdom,  and  his  other  and  order  with  which  all  the  mighty  move* 

natural  attributes  are  derived.    But  in  pro-  ments  of  the  universe  are  conducted ;  in  prcH 

portion  to  the  ample  range  or  prospect  we  are  portionating  the    magnitudes,  motions,  and 

enabled  to  take  of  the  operations  of  the  Most  distances  of  the  planetary  worlds;  in  the  nioa 

High,  vrill  be  our  conceptions  of  his  character,  adjustment  of  the  projectile  velocity  to  the 

attributes,  and  agency.    Now  the  telescope,  attractive  power ;  in  the  constant  proportion 

more  than  any  other  invention  of  man,  has  between  the  times  of  the  periodical  revolution 

tended  to  open  to  our  view  the  most  ma^nifi-  of  the  planets  and  the  cubes  of  their  mean 

ceut  and  extensive  prospects  of  the  works  of  distances ;   in  the  distances  oi  the  several 

God ;  it  has  led  us  to  ascertain  that,  within  planets  from  the  central  body  of  the  system, 

the  limits  of  the  solar  system,  there  are  compared  with  their  respective  dbmfies ;  and 

bodies  which,    taken   together,  comprise  a  in  the  constancy  and  regularity  of  their  w^ 

mass  of  matter   nearly  two  thousand  ^^^9  tions,  and  the  exactness  with  which  they  an* 

hundred  times  greater  than  that  of  tha  earth;  oomplish  their  destined   rounds— all  which 

(^7) 
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ckcamtlftDoet  evidently  ihow  that  He  who  tiont  of  latitude  and  kmgitade,  is  derived  ftoB 

contrived  the  universe  18  *' the  only  wue  God,"  ohseirations  made  by  Uie  telescope,  wHhotf 

who  is  '*  wonderful  in  counsel  and  excellent  the  use  of  which  instmment  they  cannot  be 

In  working."    Here,  in  fine,  is  a  display  of  made  with  precision.    2.  The  apparent  £&» 

boundltifi  bcnecoimee ;  for  we  cannot  sup-  meten  of  the  planets  can  only  be  measured 

pose,  for  a  moment,  that  so  many  myriads  of  by  means  of  this  instrument,  fumidied  with 

magnificent  globes,  fitted  to  be  the  centres  of  a  micrometer.    By  the  naked  eye  no  accurate 

a  countless  number  of  mighty  worlds,  should  measurements  of  tiie  diameters  of  these  bodies 

be  nothing  else  than  barren  wastes,  without  can  be  taken ;  and  without  knowing  their  ap- 

the  least  relation  to  intelligent  existence ;  and  parent  diameters  in  minutes  or  seccmds,  their 

if  they  are  peopled  with  intellectual  beings  real  bulk  cannot  be  detennmed,  even  although 

of  various  orders,  how  vast  must  be  their  num-  their  exact  distances  be  known.    The  difier- 

bers,  and  how  overflowing  that  Divine  Benefi-  ences,  too,  between  the  polar  and  equatorial 

cence  which  has  provided  for  them  all  every  diameters  cannot  be  ascertained  without  ob> 

thing  requisite  to  their  existence  and  happiness,  servations  made  by  powerful  telescopes.    For 

In  these  discoveries  of  the  telescope  we  ob-  example,  the  equatorial  diameter  of  JufHter  \» 

tain  a  glimpse  of  the  grandeur  and  the  unlim-  found  to  be  in  propoition  to  the  polar  as  14 

ited  extent  of  God's  universal  empire.    To  to  13,  that  is,  the  equatorial  is  more  than 

this  empire  no  boundaries  can  be  perceived.  6000  miles  longer  than  the  polar  diameter. 

The  larger  and  the  more  powerful  our  tele-  which  could  never  have  been  determined  bj 

scopes  are,  the  further  are  we  enabled  to  pe-  observations  made  by  the  naked  eye.  3.  The 

netrate    into    those  distant    and    unknown  parallaxes  of  the  heavenly  bodies  can  ody 

regions;  and  however  far  we  p^etrate  into  oe  accurately  ascertaftied  by  the  telescope; 

the  abyss  of  space,  new  objects  of  wonder  and  and  it  is  only  from  the  knowledge  of  their 

magnificence  still  continue  risir\g  to  our  view,  parallaxes  that  their  distances  torn  the  earth 

aflbrding  the  strongest  presumption  that,  were  or  from  the  sun  can  be  determined.    In  the 

we  to  penetrate  ten  thousand  times  fbrther  case  of  the  fixed  stars,  nothing  of  the  nature 

into  those  remote  spaces  of  immenwity,  new  of  a  parallax  could  ever  be  expected  to  be 

suns,  and  systems,  and  worids  would  be  di»-  found  without  the  aid  of  a  telescope.    It  wai 

closed  to  our  view.    Over  all  this  vast  assem-  by  searching  for  the  parallax  of  a  certain  fixed 

blage  of  material  existence,  and  over  all  the  star  that  the  important  fact  of  the  Aberration 

sensitive  and  intellectual  beings  it  contains,  of  Light  was  discovered.    The  observatiaot 

God  eternally  and  unchangeably  presides ;  for  this  purpose  were  made  by  means  of  i 

and  the  minutest  movements,  either  of  the  telescope  24  feet  long,  fixed  in  a  certain  posi 

physical  or  the  intelligent  system,  throughout  tion.    4.  The  motions  and  revolutionary  pe 

every  department  of  those  vast  dominions,  are  nods  of  Sidereal  Systems  can  only  be  deter 

at  every  moment  "  naked  and  open"  to  his  mined  by  observations  made  by  teleso^ies  of 

omniscient  eye.    yfhsXbour^dleasinteUigence  great  magnifying  and  illuminating  powers 

is  implied  in  the  supenn/fR^ence  and  ornzyi^  Without  a  telescope  the  small  stars  which 

ment  of  the  affairs  of  such  an  unlimited  em-  accompany  double  or  treble  stars  caimot  be 

pire !  and  what  a  lofty  and  expansive  idea  perceived,  and  much  less  their  motions  or  va- 

does  it  convey  of  Him  who  sits  on  the  throne  liation  of  their  relative  positions.    Before  the 

of  Universal  Nature,  and  whose  greatness  is  invention  of  the  telescope,  such  phenomena, 

miseaichable !     But  without  the  aid  of  the  now  deemed  so  wonderful  and  interestiog, 

telescopic  tube  we  could  not  have  formed  such  could  never  have  been  surmised,    ft.  The  so* 

ample  conceptions  of  the  greatness,  either  of  curate  determination  of  the  longitude  of  places 

the  Eternal  Creator  himself,  or  of  the  universe  on  the  earth's  surface  is  ascertained  by  the 

which  he  halh  brought  into  existence.  telescope,  by  observing  with  this  instrument 

Besides  the  above,  the  following  uses  of  the  the  immersions  and  emersions  of  the  satellites 

telescope,  in  relation  to  science  and  common  of  Jupiter.    From  such  observations,  with 

liie,  may  be  shortly  noticed :  the  aid  of  a  chronometer,  and  having  the  time 

In  the  business  of  astronomy,  scarcely  any  at  any  known  place,  the  situation  of  any  nn- 

thhig  can  be  done  with  accuracy  without  the  known  place  is  easily  determined.    But  the 

assistance  of  the  telescope.     I.  It  enables  the  eclipses  of  Jupiter's  moons  can  be  perceived 

astronomer  to  determine  with  precision  the  only  by  telescopic  instruments  of  considerabis 

transits  of  the  planets  and  stars  across  the  power.    6.    By  means  of  a  telescope  with 

meridian ;  and  on  the  accuracy  with  which  cross  hairs  in  the  focus  of  the  eyeglass,  and 

these  transits  are  obtained,  a  variety  of  im-  attached  to  a  quadrant,  the  altitude  of  the  son 

portant  conclusions  and  calculations  depend,  or  of  a  star,  particularly  the  pole  star,  may  be 

llie  computation  of  astronomical  and  nautical  most  accurately  taken,  and  from  such  obser> 

tables  for  aiding  the  navigator  in  his  voyages  vations  the  latitude  of  the  place  may  bt 

lound  the  globe,  and  foctlitating  his  calcUla-  leadiiy  and  accurately  deduced. 
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Again,  in  the  Surve^ig  of  Land,  the  that  « All  is  weD,"  may  be  diatinctlj  reoog- 

telcicope  is  particularly  useful ;  and  for  thie  nized« 

purpose  it  ia  mounted  on  a  stand  with  a  bori-  Many  other  uses  of  this  instrument,  in  the 

lontal  and  vertical  motion,  pointing  out  by  ordinary  transactions  of  life,  will  readily  occor 

divudons  the  degrees  and  minutes  of  inclina-  to  the  reader,  and  therefore  I  shall  only  men 

tion  of  the  instrument    For  the  more  accu-  tion  the  following  purpose  to  which  it  may  be 

rate  reading  of  these  divisions,  the  two  limbs  applied,  namely, 

are  furnished  with  a  nonius,  or  Vemier't  To  measure  the  Dtstanee  of  an  Object 
Scale.  The  object  here  is  to  take  the  angular  from  one  Staiion^ — ^This  depends  upon  tho 
distances  between  distant  objects  on  a  plane  mcrease  of  the  focal  distance  of  the  telescope 
truly  horizontal,  or  else  the  angular  elevation  in  the  case  of  near  objects.  Look  through  a 
or  depression  of  objects  above  or  below  the  telescope  at  the  object  whose  distance  is  le- 
plane  of  the  horizon.  In  order  to  obtain  quired,  and  adjust  the  focus  till  it  appear  quite 
either  of  those  kinds  of  angles  to  a  requisite  distinct;  then  slide  in  the  drawer  till  the  ob- 
degree  of  exactness,  it  is  necessary  that  the  ject  begins  to  be  obscure,  and  mark  that  place 
surveyor  should  have  as  clear  and  distinct  a  of  the  tube  precisely ;  next  draw  out  the  tube 
view  as  possible  of  the  objects,  or  station-  till  the  object  begins  to  be  again  obscured,  and 
staves,  which  he  fixes  up  for  his  purpose,  that  then  make  anoti^er  mark  as  before ;  then  take 
he  may  with  the  greater  certainty  determine  the  middle  point  between  these  two  marks, 
the  point  of  the  object  which  exactly  corres-  and  that  will  be  the  point  where  the  image 
ponds  with  the  line  he  is  taking.  Now,  as  of  the  object  is  formed  most  distinctly,  which 
such  objects  are  generally  at  too  great  a  dis-  is  to  be  nioelv  measured  from  the  object-lens, 
tance  for  the  surveyor  to  be  able  to  distinguish  and  comp»ied  with  the  solar  focus  of  the  lens 
with  the  naked  eye,  he  takes  the  assistance  ex  telescope,  so  as  to  ascertain  their  difference, 
of  the  telescope,  by  which  he  obtains,  1,  a  And  the  rule  for  finding  the  distance  is,  as 
distinct  view  of  the  object  to  which  his  atten«  the  difierence  between  the  focal  distance  of 
tion  is  directed,  and,  2,  he  is  enabled  to  de-  the  object  and  the  solar  focal  distance  is  to 
termine  the  precise  point  of  the  oBject  aimed  •the  solar  focal  distance,  so  is  the  focal  distance 
at  by  means  of  the  cross  hairs  in  the  focus  of  of  the  object  to  its  true  distance  from  the  ob- 
the  eyeglass.  A  telescope  mounted  for  this  ject-lens.  An  example  will  render  this  mat- 
purpose  is  called  a  Theodolite,  which  is  derived  ter  more  perspicuous : 
from  two  Greek  words,  ^o/uu,  to  see,  and  odo(,  p«  ^  g^ 
the  way  or  dtstanee.  ^* 

In  the  next  place,  the  telescope  is  an  in- 
strument of  special  importance  in  the  oonduct- 
mg  of  Telegraphs,  and  in  the  conveyance  of 
signals  of  all  descriptions.  Without  its  as- 
sistance telegraphic  despatches  could  not  be  Let  A  B  (fig«  84)  be  the  dIjecUlens,  E  Y 
conveyed  with  aocura^  to  any  considerable  the  eyeglass,  F  C  the  radius,  or  focus  of  the 
diitance,  nor  in  quadruple  the  time  in  which  lens  A  B,  and  Cf  the  focal  distance  of  the 
they  are  now  communicated,  and  the  difierent  object  0  B,  whose  distance  is  to  be  measured, 
stations  would  need,  to  be  exceedingly  nume-  Now  suppose  C  F*48  inches,  or  four  feet, 
rous ;  but,  by  the  assistance  of  the  telescope,  and  that  we  find  by  the  above  method  that 
information  may  be  communicated,  by  a  series  C  /  is  &0  inches,  then  Ffia  two  inches ;  and 
of  telegraphs^  with  great  raiHdity.  Twenty-  the  analogy  is,  as  Ff'^^  is  to  C  F^iS,  so 
seven  telegraphs  convey  information  from  is  C/-»60  to  C  Q— 1200  inches,  or  100 
Paris  to  Calais,  a  distance  of  160  miles,  in  feet  Again,  suppose  Cf^A9  inches,  then 
three  minutes;  twenty-two  from  Paris  to  will  ^/— 1  inch;  and  the  proportion  is, 
Lisle  in  two  minutes ;  forty-six  from  Strasbnrg  1  :  48  : :  49  :  2352  —  Q  C,  or  196  foet  A 
to  Paris  in  four  and  a  half  minutes ;  and  telescope  of  this  focal  length,  however,  will 
eighty  firom  Paris  to  Brest  in  ten  minutes,  measure  only  small  distances.  But  suppose 
In  many  other  cases  which  occur  both  on  land  A  B  a  lens  whose  solar  focus  is  12  feet,  or 
and  sea,  the  telescope  is  essentially  requisite  144  inches,  and  that  we  find  by  the  above 
for  descrying  signals.  The  Bell-Rock  Light'  method  that  Cf,  or  the  focal  distance  of  the 
house,  for  example,  is  situated  twelve  miles  object,  is  146  inches,  then  will  Ff  he  two 
from  Arbroath,  and  from  every  other  portion  inches,  and  the  proportion  will  be  as  2 :  144 : : 
of  land,  so  that  the  naked  eye  could  not  dis-  146 :  21024  inches,  or  1752  feet  —  the  dis- 
eem  any  signal  which  the  keepers  of  that  tanoe  Q  C.  If  with  such  a  large  telescope 
light  could  have  it  in  their  power  to  make;  we  view  an  object  0  B,  and  find  Ff  bat 
but  by  means  of  a  large  telescope  in  the  sta-  i^th  of  an  inch,  this  will  give  the  distance  ot 
tion-aouse  in  Arbroath,  the  hoisting  of  a  ball  the  object  as  17,292  feet,  jr  nearly  8|4 
every   morning  at  9  aji.,  which    indicates  miles. 

4DS  (86^ 
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Since  the  difCsrence  between  the  ndius  of  iwt>4neh  tpaee  in  the  small  telescope,  and  by 

the  object-leng  and  the  fixal  distance  of  the  calculation  graduate  it  for  every  100  feet  and 

object  is  so  considerable  as  two  inches  in  a  the  intermediate  inchea,   and  then,  at   fbm 

lobe  of  four  feet,  and  more  than  twelve  inches  same  time  we  view  an  object,  we  may  see 

in  one  of  twelve  feet,  a  method  might  be  con-  its  distance  on  the  tube.     In  making  sodi 

trived  for  determining  the  distance  of  near  experiments,   a   common   object-glass  of   a 

objects  by  the  former,  and  more  distant  ob-  long  focal  length,  and  a  single  eyeglass,  are 

jects  by  the  latter,  by  inspection  only.    This  all  that  is  requisite,  since  the  inverted  ap- 

may  be  done  by  adjusting  or  diuwing  a  spiral  pearance  of  the  object  can  cause  no  great  in* 

line  round  the  drawer  or  tabe  through  the  convenience. 


CHAPTER  Vn. 
On  the  Method  of  Grinding  and  PoUahmg  Optical  Lensa  and  l^pecuku 

I  osieiiTALLT  intended  to  enter  into  p«i>  ally  ground  in  the  concave  tool  to  prevent  It 

ticular  details  on  this  subject  for  the  purpose  from  altering  its  figure. 
of  gratifying  those  mechanics  and  otheis  who       The  next  thing  to  be  attended  to  is  to  pre* 

wish  to  amuse  themselves  by  ^constructing  pare  the  piece  of  glass  which  is  to  be  ground, 

telescopes  and  other  optical  instruments  for  by  chipping  it  in  a  circular  shape  by  means 

their  own  use ;  but,  having  dwelt  so  long  on  erf"  a  lai^  pair  of  scissors,  and  removing  the 

the  subject  of  telescopes  in  the  preceding  pages,  roughness  from  its  edges  by  a  common  grind- 

I  am  constrained  to  confine  myself  to  a  very  stone.    The  faces  of  the  glass  near  the  edges 

general  sketch.  should  lik^|rise  be  ground  on  the  grindstone 

1.  To  grind  and  polish  Lenses  for  Eye^  till  they  nearly  fit  the  concave  gauge,  hj 
glasses^  MieroseopeStie* — ^Fiist  provide  an  up*  which  Uie  labour  of  grinding  in  the  tool  will 
right  spindle,  at  the  bottom  of  which  a  pulley  be  considerably  saved.  The  next  tiling  re- 
is  fixed,  which  must  be  turned  by  a  wheel  by  quired  is  to  prepare  the  emery  for  grinding, 
means  of  a  cord  and  handle.  At  the  top  of  which  is  done  in  (he  following  manner :  Pro- 
the  spindle  make  a  screw  the  same  as  a  lathe-  vid^  four  or  five  clean  earthen  vessels :  fill 
spindle,  on  which  you  may  screw  chocks  of  one  of  them  with  water,  and  put  into  it  a 
different  sixes,  to  which  the  brass  tool  in  which  pound  or  half  a  pound  of  fine  eroeiy ,  and  stir 
the  lens  is  to  be  ground  may  be  fixed.  Having  it  about  with  a  stick ;  after  which,  let  it  stand 
fixed  upon  the  breadth  and  focal  length  of  the  three  or  four  seconds,  and  then  pour  it  into 
fens,  and  whether  it  is  to  be  a  piano  or  a  another  vessel,  which  may  stand  about  ten 
double  convex,  take  a  piece  of  tin-plate  or  seconds:  then  pour  it  off  again  into  the 
sheet  copper,  and  with  a  pair  of  compasses  several  vessels  till  the  water  is  quite  cl^ar,  and 
draw  an  arch  upon  its  surface,  near  one  of  by  this  means  emeiy  of  different  degrees  of 
its  extremities^  with  a  radius  equal  to  the  fineness  is  obtained,  which  must  be  kept  sepa- 
Ipcal  distance  of  the  fens  if  intended  to  be  rate  from  each  other,  and  worked  in  their 
double  convex,  or  with  half  that  distance  if  it  proper  order,  beginning  at  the  first,  and 
fe  to  be  plan(M9onvex.  Remove  with  a  fife  working  off  all  the  marks  of  the  grindstone ; 
that  part  of  the  copper  which  fe  without  the  then  take  of  the  second,  next  of  the  third,  dec, 
circular  arch,  and  Uien  a  eontfex  gauge  fe  holding  the  glass  upon  the  pan  or  tool  vrith  a 
formed.  With  the  same  radius  strike  another  light  hand  when  it  comes  to  be  nearly  fit  for 
arch,  and  having  removed  that  part  of  the  polfehing.  The  glass,  in  thfe  operation,  should 
copper  which  fe  within  it,  a  concave  gauge  be  cemented  to  a  wooden  handle  by  means 
¥nii  be  obtained.  The  brass  tool  in  which  of  pitch  or  other  strong  cement.  After  the 
the  glass  fe  to  be  ground  fe  then  to  be  fixed  finest  emeiy  has  been  used,  the  roughness 
upon  a  tuming-la&e,  and  turned  into  a  por-  which  remains  may  be  taken  away,  and  a 
tion  of  a  concave  sphere,  so  as  to  correspond  slight  polish  given,  by  grinding  the  glass  with 
to  the  convex  gauge.  In  order  to  obtain  an  pounded  pumice-stone.  Before  proceeding  to 
accurate  figure  to  the  concave  tool,  a  convex  the  polfehing,  the  glaas  should  be  ground  m 
tool  of  exactly  the  same  radius  fe  generally  smooth  as  possible,  and  all  the  scratches 
formed,  and  they  are  ground  one  upon  another  erased,  otherwise  the  polfehing  will  become  a 
with  fiour  of  emery,  and  when  tiiey  exactly  tedious  process.  The  polfehing  fe  performed 
coincide  they  are  fit  for  use.  The  convex  as  follows :  Tie  a  piece  of  linen  rag  or  fine 
tool  will  serve  for  grinding  concave  glasses  of  cloth  about  the  tool,  and  with  fine  putty  (cal- 
tnc  sspie  radius ;  and  it  should  be  occasion-  dned  tin)  or-coloothar  of  vitriol  fa  very  fine 
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poirder,  wmietinef  caUed  the  red  oxide  of  tkms  ha^e  been  used  fbrtfiisparpoie,  of  which 

iron,)  moiiitened  with  water,  oontinae  the  the  following  are  apecimena :  Take  of  good 

grinding  motion,  and  in  a  ahort  ttme  there  Swedish  copper  33  ounoea,  and  when  melted, 

wil!  he  an  excellent  poliah.  add  14  j  onncee  of  grain  tin  to  it ;  then,  having 

In  onler  to  grind  lensea  very  aocorttely  for  taken  off  the  aooria,  cast  it  into  on  ingot    Thu 

the  finest  optiod  purposes,  particnlarly  object-  metal  must  be  a  second  time  melted  to  cast  a 

glasaes  for  teleaoopea,  the  concave  tool  ia  speculum;  but  it  will  fuse  in  this 'XMnponnd 

firmly  fixed  to  a  taUe  or  bench,  and  the  glaaa  state  with  a  small  heat,  and  therefore  will  not 

wrought  upon  it  by  the  hand  with  circular  calcine  the  tin  to  putty.    It  should  be  poured 

atrokea,  so  that  its  centre  may  never  go  be-  off  as  soon  as  it  is  melted,  giving  it  no  more 

yond  the  edges  of  the  tool.    For  every  six  or  heat  than  is  absolutely  neoeasary.    The  best 

•even  circular  strokes,  the  glaas  shoukl  re-  method  for  giving  the  melted  metal  a  good 

ceive  two  or  three  cross  ones  along  the  di-  surface  is  this :  the  moment  before  it  is  poured 

•meter  of  the  tool,  and  in  diiierent  directions ;  off,  throw  into  the  crucible  a  apoonful  of  char- 

nnd,  while  the  operation  ia  goin?  on,  the  con-  coaUdust ;  immediately  after  which,  the  metal 

vex  tool  shonid,  at  thft  end  of  five  minutes,  be  must  be  stirred  with  a  wooden  spatula  and 

wronght  upon  the  concave  one  for  a  few  poured  into  the  moulda.    The  following  is 

•eoends,  in  order  to  pn*.serve  the  same  curva-  another  composition  somevrhat  simihr ;  Takli 

tore  to  the  tools  and  to  the  glass.    The  finest  two  parts  of  copper  as  pure  as  it  is  possible  to 

polish  is  generally  given  in  the  following  way :  procure :  this  must  be  melted  in  a  crucible  by 

Cover  the  concave  tool  with  a  layer  of  pitch,  itself;  then  put,  in  another  crucible,  one  part 

hardened  by  the  addition  of  a  little  rosin,  to  of  pure  grain  tin :  when  they  are  both  mehed, 

thethicluiessof|lfth  of  an  inch;  then,  having  mix  and  stir  them  with  a  wooden  spatula, 

taken  a  piece  of  thin  writing  paper,  preas  it  keeping  a  good  -flux  on  the  melted  surfoce  to 

upon  the  surfoce  of  the  pitch  with  the  convex  prevent  oxidation,  and  then  pour  the  metal 

tool,  and  pull  the  paper  quickly  from  the  pitch  quickly  into  the  moulda,  which  may  be  made 

before  it  has  adhered  to  it;  and  if  the  surface  of  founder's  loam. 

of  the  pitch  ia  marked  every  where  with  the  The  composition  suggested,  more  than  half 

lines  of  the  paper,  it  will  be  truly  spherical,  a  century  ago,  by  the  Rev.  Mr.  Edwards,  haa 

If  any  paper  remains  on  the  surface  of  the  often  been  referred  to  with  peculiar  approb*- 

pitch,  it  may  be  rubbed  off  by  soap  and  water;  tion.    This  gentleman  lock  a  great  deal  of 

and  if  the  marks  of  the  paper  should  not  ap-  pains  to  diacover  the  beat  composition,  and  tb 

pear  on  any  part  of  it,  the  operation  roust  be  give  his  metals  a  fine  polish  and  the  true 

repeated  till  the  polisher  or  bed  of  pitch  is  ao  parabolical  figure.    His  telescopes  were  tried 

curately  spherical    The  glass  is  then  to  be  by  Dr.  Maskelyne,  the  astronomer  royal,  who 

wrought  on  the  polisher  by  circular  and  cross  found  them  greatly  to  excel  in  brightneas,  and 

strokes  with  the  putty  or  cplcothar  till  it  haa  to  equal  in  other  respects  those  made  by  the 

received  a  complete  polish.    When  one  side  best  artists.    They  showed  a  white  object  pel^ 

la  fijiiahed,  the  glass  must  be  separated  from  fectly  white,  fuid  all  objects  of  th^r  proper 

ite  handle  by  inserting  the  point  of  a  knife  colour.    He  found,  after  trying  viu.        oom- 

between  it  and  the  pitch,  and  giving  it  a  gentle  binations,  the  following  to  be  the  best,  namoi^, 

atroke.    The  piteb  which  remains  upon  the  9%  ounces  of  copper,  with  16  or  16  ounces  of 

glaas  may  be  removed  by  rubbing  it  with  a  grain  tin  (according  to  the  purity  of  the  eop- 

httle  oil,  or  spirite  of  wine.    The  opention  per,)  with  the  addition  of  one  ounce  of  brasa, 

of  poliahing  on  cloth  is  slower,  and  the  polish  one  of  silver,  and  one  ounce  of  arsenic.  Thia, 

less  perfect  than  on  pitch ;  but  it  is  a  mode  he  afiirms,  vrill  form  a  metal  capable,  when 

best  fitted  for  those  who  have  little  experi-  polished  in  a  proper  manner,  of  refleeling 

•nee,  and  who  would  be  apt,  in  the  first  in-  more  light  than  any  other  metal  yet  made 

atanee,  to  injure  the  figure  of  the  lens  by  public, 

polishing  it  on  a  bed  of  pitch.  The  Rot.  J.  Little,  in  his  obaervationa  on 

2.  Oa  the  Method  of  casting  and  grinding  thia  subject  in  the  **  Irish  Transactions,"  pro- 

ihe  Specula  of  Reflecting  Teleseopee, — The  poses  the  following  composition,  whkh  he 

first  thing  to  be  considered  in  the  formation  found  to  answer  the  purpose  better  than  any 

of  reflecting  telescopes  is  the  eompoeition  of  he  had  tried,  namely,  33  parts  of  best  bar  cop* 

the  metal  of  which  the  specula  are  made,  per,  previously  fluxed  with  the  Mack  flux  of  two 

The  qualities  required  are,  a  sound,  uniform  parte  tartar  and  one  of  nitre,  four  parts  of  brassy 

metal,  free  from  all  roicroacopic  porr'    ^ot  1 6  parts  of  tin,  and  1^  of  arsenic  If  the  metal  bs 

liable  to  tarnish  by  absorption  of  moistm  e  from  granulated,  by  pouring  it,  when  first  melted,  intn 

the  atmosphere— not  so  hard  as  to  be  incapa-  water,  and  then  fiised  a  aecond  time,  it  vrill 

ble  of  taking  a  good  figure  and  polish,  nor  so  be  less  porous  than  at  first    In  tiiis  prucil, 

•oft  aa  to  be  easily  scratched,  and  possessing  the  chief  object  is  to  hit  on  the  exact  point  of 

a  high  reflecting  power.    Variola  compoai-  the  saturation  of  the  copper,  dice,  by  the  tift; 

(Wl) 
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lor  if  die  latter  be  added  in  too  peat  quanti^,  alipped  off  the  tool  atone  ade,  deaaed 
the  metal  will  be  dull  coloured  and  soft ;  if  aoft  leather,  and  placed  in  a  tube  lor  the  pur- 
too  littlei  it  will  not  attain  the  most  perfisct  poae  of  trying  its  perfonnanee;  and  if  the 
whiteness,  and  will  certainly  tarnish.*  poUshing  has  been  conducted  with  care,  it  will 

When  the  metal  is  cast,  and  prepaied  by  be  found  to  have  a  true  paraboUe  figure.f 
the  common  grindstone  for  lecei'ving  its  pro-  It  was  formerly  the  practice,  before  the  ape 
per  figur«>,  the  gauges  and  grinding-tools  are  culum  was  brought  to  the  polisher,  to  smooth 
to  be  formed  in  the  same  manner  as  formeriy  it  on  a  bed  of  Itona,  or  a  convex  tool  made 
described  for  lenses,  with  this  diflferenoe,  that  of  the  best  blue  stone,  such  as  dockmakera 
the  radius  of  the  gauges  must  always  be  doubU  use  in  polishing  their  work,  which  was  made 
the  focal  length  of  the  speculum,  as  the  focus  one-fourth  part  larger  than  the  metal  which 
of  parallel  rays  by  reflection  is  at  one  half  the  was  to  be  ground  upon  it,  and  turned  as  true 
radius  of  concavity.  In  addition  to  the  con-  as  possible  to  a  gauge ;  but  this  tool  is  not 
cave  and  convex  tools,  which  should  be  only  generally  considered  as  absolutely  neoeasaiy, 
a  little  broader  than  the  metal  itself,  a  convex  except  when  silver  and  braas  enter  into  the 
elliptical  tool  of  lead  and  tin  should  be  formed  composition  of  the  mefkl,  in  order  to  remove 
with  the  same  radius,  so  that  its  transverse  the  roughness  which  remains  after  grinding 
should  be  to  its  conjugate  diameter  as  10  to   vrith  the  emery. 

9,  the  latter  being  exauSiy  equal  to  the  diame-  To  try  the  Figure  of  the  Jfeto/v— In  ader 
ter  of  the  metaL  The  grinding  of  the  specu-  to  ibis,  2ie  speculum  must  be  placed  in  the 
lum  is  then  to  be  commenced  on  this  tool  tabe  of  the  telescope  for  which  it  is  intended, 
with  coarse  emery  powder  and  water,  when  and  at  about  20  or  30  yards  distant  there 
the  roughness  is  taken  off  by  moving  the  should  be  put  up  a  watch-paper,  or  similar 
4|ieculum  across  the  tool  in  different  direo-  object,  on  which  there  are  some  very  Bam 
tions,  walking  round  the  post  on  which  the  strokes  of  an  engraver.  An  annular  kmd  of 
tool  is  fixed,  holding  the  speculum  by  the  diagram  should  be  made  with  card-paper,  ao 
wooden  handle  to  which  it  is  cemented ;  it  is  as  to  cover  a  circular  portion  of  the  middle 
then  to  be  wrought  vrith  great  care  on  the  part  of  the  speculum,  between  the  bole  and 
convex  braas  tool,  with  circular  and  cross  the  circumference,  equal  in  breadth  to  abont 
atn^es,  and  vrith  emery  of  different  degrees  ■  one-eighth  of  its  diameter.  This  paper  ring 
the  concave  tool  being  aonietiroes  ground  upon  should  be  fixed  in  the  mouth  of  the  teleacope, 
■the  convex  one,  to  keep  them  all  of  the  same  and  remain  so  during  the  whole  experiment, 
radius — and  when  every  scratch  is  removed  There  must  likewise  be  two  other  drcnlar 
.from  ite  surface,  it  will  be  fit  for  receiving  the  pieces  of  card-paper  cut  out,  of  such  aiies  that 
final  polish.  one  may  cover  the  centre  of  the  metal  by  eom- 

When  the  metal  is  ready  for  polishing,  the  pletely  filling  the  hole  in  the  aimular  piece 
elliptical  tool  is  to  be  covered  with  black  pitch  uow  deacribed,  uid  the  other  such  a  round 
about  J^th  of  an  inch  thick,  and  the  polisher  piece  as  shall  exactly  fill  the  tube,  and  ao 
Ibnnea  m  the  same  way  as  in  the  case  of  broad  as  that  the  inner  edge  just  touches  the 
.lenses  ..;^r  vrith  the  concave  brass  tool  or  outward  circumference  of  the  middle  annular 
«*«ui  toe  metal  itaelf.  The  colcothar  of  vitriol  piece.  All  these  pieces  together  will  com- 
should  then  be  triturated  between  two  sur-  pletely  shut  up  the  mouth  of  the  telescope. 
.lacea  of  glass,  and  a  considerable  quantity  of  Let  the  round  piece  which  covers  the  centre 
it  applied  at  first  to  the  surfiice  of  the  polisher,  of  the  metal  be  removed,  and  adjust  the  in- 
The  speculum  is  then  to  be  wrought  in  the  strument  so  that  the  image  may  be  as  sharp 
usual  way  upon  the  poUshing  tool  till  it  has  and  distinct  as  possible ;  then  replace  the  oen- 
received  a  brilliant  lustre,  taking  care  to  uae  tral  piece,  and  remove  the  outside  annular 
BO  more  of  the  colcothar,  if  it  can  be  avoided,  one,  by  which  means  the  circumference  only 
and  only  a  small  quantity  of  it,  if  it  should  be  of  the  speculum  vrill  be  exposed,  and  the 
ibund  neceasary.  When  the  metal  moves  image  now  formed  vrill  be  from  the  reya  re- 
stiffly  on  the  poliiher,  and  the  colcothar  as-  fleeted  from  the  exterior  side  of  the  metaL  If 
■umes  a  dark,  muddy  hue,  the  polish  advances  the  two  images  formed  by  these  two  portions 
with  great  rapidity.  The  tool  will  then  grow  of  the  metal  be  perfectly  sharp  and  equally 
.warm,  and  would  probably  stick  to  the  specu-  distinct,  the  speculum  is  perfect  and  of  the 
him  if  ite  motion  were  diKontinued  for  a  mo-  true  parabolic  curve ;  if,  on  the  contraiy,  the 
ment  At  this  stage  of  the  process,  therefore,  image  from  the  outride  of  the  metal  should 
we  must  proceed  with  great  caution,  breathing  not  bt  distinct,  and  it  should  be  necessary  to 
continually  on  the  polisher  till  the  firiction  is  bring  tee  little  speculum  nearer  by  the  screw, 
m  great  as  to  retard  the  motion  of  the  specu-  the  metkl  is  not  yet  brought  to  the  parabolie 
fan.    When  this  happens,  the  metal  is  to  be   figure ;  bkt  if,  in  order  to  procure  distinctiiiig 

e  M0h  TVsiuMtfoiw,  vol.  z.  and  NlcliolsoB'i       t  Brevste  '■  Appendix  te  **  Parfneon's  Lee- 
'fMtesophiuU  Jouraal,  vol.  xvL  twos." 
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w  be  oUi^ad  to  move  the  naall  speculum  axis  of  the  telescope.    Befove  the  ami  is 

liuther  oS,  then  the  figure  of  the  great  apecu-  finally  fastened  to  the  slider,  place  it  in  the 

lum  has  been  carried  beyond  the  parabolic,  tube,   and    through   the  eyepiece  (without 

and  has  assumed  the  hyperbolic  form.  glasses)  the  intersection  of  the  cross-wires 

To  adfiui  the  Eyehole  of  Gregorian  Re-  must  be  seen  eiactly  in  the  centre  of  the  hole 

fitdon^^Ai  there  is  only  one  eyeglass,  then  of  the  arm.  When  this  exactness  is  obtained, 

the  distance  of  the  small  hole  riiould  be  as  let  the  arm  be  firmly  riveted  and  soldered  to 

nearly  as  possible  equal  to  its  focal  length ;  the  slider. 

but  in  the  compound  Huygenian  eyepiece,  7b  cenirt  L«fMe»^-Thc  centring  of  lenses 
the  distance  of  the  eyehole  may  be  thus  is  of  great  importance,  more  especially  for  tlie 
found:  Multiply  the  di£krenoe  between  the  object-ghuses  of  achromatic  instmments.  The 
focal  distance  of  the  glass  next  to  the  specu-  following  is  reckoned  a  good  method :  Let  the 
lum,  and  the  distance  of  the  two  eyeglasses,  lens  to  be  centred  be  cemented  on  a  brass 
by  the  focal  distance  of  the  glass  nearest  the  chuck,  having  the  middle  turned  away  so  as 
eye;  divide  the  product  by  the  sum  of  the  not  to  touch  the  lens  except  near  the  edge, 
focal  distances  of  the  t*o  lenses,  lessened  by  which  will  be  hid  when  mounted.  This  rim 
their  distance^  and  the  quotient  will  be  the  !■  very  accurately  turned  flat  where  it  is  to 
compound  focal  distance  required.  Thus,  if  touch  the  glass.  When  the  chuck  and  cement 
the  focal  distance  of  the  lens  next  the  specu-  is  warm,  it  is  made  to  revolve  rapidly;  while 
lum  be  three  inches,  that  of  the  lens  next  the  in  motion,  a  lighted  candle  is  brought  before 
eye  one  inch,  and  their  distance  two  inches,  it,  and  its  reflected  image  attentively  watched, 
then  the  compbund  focal  distance  from  the  If  this  image  has  any  motion,  the  lens  is  not 
eyeglass  will  be*~*^^— j  inch.  The  dia*  flat  or  central ;  a  piece  of  soft  wood  must 
mdtr  of  the  eyehole  is  always  equal  to  the  therefore  be  applied  to  it  in  the  manner  of  a 
quotient  obtained  by  dividing  the  diameter  of  turning  tool,  till  such  time  as  the  light  bo- 
ttle great  speculum  by  the  magnifying  power  comes  stationary.  When  the  whole  has  cooled, 
of  the  telescope.  It  is  generally  from  ,lt^th  to  A®  ^gee  of  the  lens  must  be  turned  by  a  dia* 
y^th  of  an  inch  in  diameter.  It  u  necessaiy,  mond,  or  ground  with  emery, 
in  many  cases,  to  obtain  from  direct  expert'  For  more  particular  details  in  reference  to 
ment  an  accurate  determination  of  the  place  grinding  and  polishing  specula  and  lenses, 
and  size  of  the  eyehole,  as  on  this  circum-  3ie  reader  is  referred  to  Smith's  "  Complete 
stance  depends,  in  a  certain  degree,  the  accu-  System  of  Optics,"  Imison*s  **  School  of  Arts,** 
rate  performance  of  the  instrument  Huygenii   Opera,  Brewster's  Appendix  to 

7b  centre  the  two  Specula  of  Cfregorian  "Ferguson's  Lectures,"  *« Irish  Transactions,'^ 

i{e/2ec/or9^— Extend  two  fine  threads  or  wires  vol.  x.,  or  "  Nicholson's  Journal,"  voL  xvL 

across  the  aperture  of  the  tube  at  right  angles,  Kos.  65,  66,  for  January  and   Febmaiy, 

so  as  to  intersect  each  other  exactly  in  the  1807. 


PART   IIL 

ON  VARIOUS  ASTRONOMICAL  INSTRUMENTS. 


CHAPTBR  L 

On  MuTomeUru 

A  xic«OMSTxm  is  an  instrument  attached  There  an  various  descripdone  of  thoN 
to  a  telescope,  in  order  to  measure  small  instruments,  constructed  with  difierent  sub* 
spaces  in  the  heavens,  such  as  the  spaces  be-  stances  and  in  various  forms,  of  which  the 
tween  two  stars,  and  the  diameten  of  the  sun,  following  constitute  the  principal  variety  t 
moon,  and  pianeta ;  and  by  the  help  of  which,  the  Wire  Micrometer— the  Soider'a'Bne  Mi- 
tha  i^Biparoi/ mogni/iMfe  of  all  otgecte  viewed  crometer— the  Polymetrie  Reticle— Divided 
through  telesQopes  may  be  measured  with  Object-ghsa  Micrometer— Divided  Eyegkua 
gmat  fyfH^^T*— -  Micrometer— Ramsden's  Catoptric  Mtcrom^ 
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ter — Roelioa*8  Crydal  Mkromete^^Maske- 
^ue's  PrUmatie  Mierometer — Brewster's  Ht- 
erometncal  TdeKope—^t  W.  Herachers 
heanp  Microinetcr — Cavalto^s  Mother^f" 
Peart  Mtcrometer,  and  several  othem;  but, 
instead  of  attempting  even  a  general  descrip- 
tion of  these  instniments,  I  shall  confine  my- 
self merely'  to  a  very  brief  description  of 
CauaUc^a  Mtcrometer,  as  its  construction  will 
be  easily  understood  by  the  general  reader,  as 
it  is  one  of  the  most  simple  of  these  instru- 
ments, and  is  so  cheap  as  to  be  procured  for  a 
few  shillinga,  while  some  of  the  instruments 
BOW  mentioned  are  so  ezpensiTe  as  to  cost 
neariy  as  much  as  a  tolerably  good  telescope.* 

This  micrometer  consists  of  a  thin  and 
narrow  slip  of  mother-of-pearl  finely  divided, 
which  is  placed  in  the  focus  of  the  eyeglasi 
of  a  telescope,  just  where  the  image  of  the 
object  is  formed ;  and  it  may  be  appUed  either 
to  a  reflecting  or  a  refracting  telescope,  pro- 
vided the  eyeglass  be  a  convex  lens.  It  is 
about  the  twentieth  part  of  an  inch  broad,  and 
of  the  thickness  of  common  writing  paper, 
divided  into  equal  parts  by  parallel  lines, 
eveiy  fifth  and  tenth  of  which  is  a  little  longer 
than  the  rest  The  simplest  way  of  fixing  it 
is  to  stick  it  upon  the  diaphragm*  which  gen^ 
rally  stands  within  the  tube,  and  in  the  focus 
of  the  eyeglass.  When  thus  fixed,  if  you 
look  through  the  eyeglass,  the  divisionB  of  the 
micrometrical  scale  will  appear  veiy  distinct, 
unless  the  diaphragm  is  not  exactly  in  the 
focus  of  the  eyeglass,  in  which  case  it  must 
be  moved  to  the  proper  place ;  or  the  micn^ 
meter  may  be  plaioed  exactly  in  the  focus  of 
the  eyelens  by  the  interposition  of  a  circular 
piece  of  paper,  card,  or  by  means  of  wax.  If 
a  person  should  not  like  to  see  always  the 
micrometer  in  the  field  of  the  telescope,  then 
the  micrometrical  scale,  instead  of  being 
fixed  to  the  diaphragm,  may  be  fitted  to  a 
circular  perforated  plate  of  brass,  of  wood,  or 
even  of  paper,  which  may  be  occasionally 
placed  upon  the  said  diaphragm.  One  of 
these  micrometen,  in  my  possession,  which 
contains  600  divisions  in  an  inch,  is  fitted  up 
in  a  separate  eyetube,  with  a  glass  peculiar  to 
itself,  which  slides  into  the  eyepiece  of  the  tele- 
scope when  its  own  proper  glass  is  taken  out 

To  ascertain  the  Vahe  of  the  Dim' 
none  of  thit  Mierometer.-^Diredt  the 
telescope  to  the  sun,  and  observe  how 
many  divinons  of  the  micrometer  mea- 
sure its  diameter  exactly ;  then  take  out 
of  the  Xautical  Almanac  the  diameter 
of  the  aun  for  the  day  on  which  the  obser 


tioned  number  of  diviaona,  and  Ihe  quttioA 
is  the  value  of  one  divioon  of  the  miei^ 
meter.  Thus,  suppose  that  26^  divisions  of 
the  micrometer  measure  the  diameter  of  the 
•on,  and  that  the  Nautical  Almanac  giws  for 
the  measure  of  the  same  diameter  9V  Vi\  or 
ISSS'' :  divide  1823  by  26A  and  the  quotient 
is  71'',  or  1'  11",  which  is  the  vsloe  of  one 
division  of  the  micrometer,  the  double  of  wMeh 
is  tlie  value  of  two  divisions,  and  so  on.  The 
value  of  the  divisions  may  likewise  be  B8ce^ 
tained  by  the  passaga  of  an  equatorial  star 
over  a  certain  number  of  divisions  in  a  certain 
time.  The  stare  beet  situated  for  thh  porpoae 
are  such  as  the  following:  a  in  the  M'hale,B. 
A.  87«  3  J',  Dec  37'  50"  B. ;  5  in  Orion,  R. 
A.  80®  11'  42",  Dec.  28'  40"  S.;  w  in  the 
Lion,  R.  A.  HI**  2^  21",  Dec  23'  22"  N.; 
«  in  Virgo,  R.  A.  182<>  10*,  Dec  SS'  2/'  N 
But  the*foUowing  is  the  roost  eaay  and  aeen- 
rats  method  of  determining  the  valoe  of  tfaa 
divisions. 

Mark  upon  a  wall  or  other  ph^e  the  length 
of  eix  inehuy  which  may  be  done  by  mskii^ 
two  dots  or  lines  six  inches  asunder,  or  \f$ 
fixing  a  six  inch  ruler  upon  a  stand.  Then 
place  the  telescope  before  it,  so  that  the  ruler 
or  six-inch  length  may  be  at  right  ang^ 
vrith  the  direction  of  the  telescope,  and  jut 
67  feet  3^  inches  distant  from  the  ohject-gla» 
of  the  telescope ;  this  done,  look  tbroogh  tba 
telescope  at  the  ruler,  or  other  extenaioa  of 
six  inches,  and  observe  how  many  divioons 
of  the  micrometer  are  equal  to  it,  and  that 
same  number  of  divisions  is  equal  to  half  a 
degree,  or  30' ;  and  this  is  all  that  is  necs^ 
sary  for  the  required  determination ;  the  nap 
son  of  which  is,  because  an  extension  of  lix 
inches  subtends  an  angle  of  30' at  the  dis- 
tance of  57  feet  3}  inches,  as  may  be  eaaily 
calculated  from  the  rules  of  Plane  TrigonO' 
metry 

Fig.  85  exhibits  this  micrometer  scale,  bot 
shows  it  four  times  larger  than  the  real  sbe  of 
sne  which  was  adapted  to  a  three-feet  achroma- 
tic telescope  magnifying  84  timesL  The  diri- 
sions  upon  it  are  the  200ths  of  an  inch,  which 
reach  fi-om  one  edge  of  the  acale  to  aboat  the 
middle  of  it,  excepting  every  fifth  and  tenth  di- 
vision, which  are  longer.  Two  diviaiona  of  thii 

Fig.  85. 


scale  are  very  nearly  equal  to  one  ininalB; 
vation  is  made ;  divide  it  by  the  above-men-  and  as  a  ouarter  of  one  of  these  diviflCMif 

may  be  distinguished  by  estimation,  therefon 
an  angle  of  one-eighth  of  a  nunute,  or  of  7  j  % 
ttiMj  be  measured  vnth  it  When  a  telasey 
magnifies  moroy  the  divisions  of  the  ^ 


*  A  particular  description  of  the  micromstera 
here  enumerated,  and  eeveral  others,  will  be 
found  In  Dr.  Pearson's  "Introduction  to  Practical 
Astronomy,"  vol.  IL 
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tor  flUwt  be  more  minute.  When  the  focns  of  For  meesoring  the  real  or  lineal 

the  eyeglass  of  the  teleecope  ia  shorter  than  of  small  objects,  instead  of  the  angles ;  Ibi 

half  an  inch,  the  micrometer  may  be  divided  if  the  tobe  be  vnscrewed  from  the  rest  of  the 

with  the  60(Hhs  of  an  inch ;  by  means  of  telescope,  and  applied  to  small  objects,  it  will 

whieh,  and  the  teleacope  magnifying  about  senre  for  a  microscope,  having  a  considerable 

SOO  times,  one  may  easily  and  accurately  mea-  roagntfying  power,  as  we  have  already  shown 

sure  an  angle  smaller  than  half  a  second,  (p.  124;)  and  the  micrometer,  in  that  case. 

On  the  other  hand,  when  the  telescope  does  will  measure  the  lineal  dimensions  of  the  oh- 

not  magnify  above  80  times,  the  divisions  ject,  as  the  diameter  of  a  hair,  the  length  of 

need  not  be  so  minute.    In  one  of  Dollond's  a  flea,  or  the  limbs  of  an  insect    In  order  to 

pocket  telescopes,  which,  when  drawn  out  for  find  the  value  of  the  divisions  for  this  purpose, 

use,  is  only  14  inches  long,  a  micrometer  with  we  need  only  apply  «  ruler,  divided  into  tenths 

the  hundredths  of  an  inch  is  quite  sulficient,  of  an  inch,  to  Uie  end  of  the  tube,  and  look* 

and  one  of  its  diviaons  b  equal  to  little  less  ing  through  the  tube,  observe  how  many  di« 

than  three  minutes^  so  that  an  angle  of  a  visions  of  the  micrometer  measure  one-tenth 

minute  may  be  measured  by  it    Supposing  of  an  ineh  on  the  ruler,  which  will  give  the 

11 1  of  those  divisions  equal  to  30^,  or  S3  to  a  required  value.    Thus,  if  30  divisions  are 

degree,  any  other  angle  measured  by  any  equal  to  i^^th  of  an  inch,  300  of  them  must 

other  number  of  divisions  is  determined  by  be  equal  to  the  800th  part  of  an  inch.    3. 

proportion.    Thus,  suppose  the  diameter  of  For  measuring  the  magnifying  power  of  other 

the  sun,  seen  through  the  same  telescope,  be  telescopes.    This  is  done  by  measuring  the 

found  equal  to  12  divisions,  say,  as  11^  divi*  diameter  of  the  pencil  of  light  at  the  eye-end 

sions  are  to  80  minutes,  so  are  12  divisions  to  of  the  telescope  in  question ;  for,  if  we  divide 

(i!±-!l)31.3,which  is  the  required  diameter  the  diameter  of  the  og«^^ 

\,  1 1. 1                                     ^  of  this  pencil  of  bgfat,  the  quotient  will  ez- 

of  the  sun.              -  ^r.    m.        ^        r«u.  press  how  many  times  that  telescope  magni- 

Pradieal  Lsa  of  this  Mcrom^er.--ThiM  ^  j^  diameter.    Thus,  suppose  that  300 

micrometer  may  be  apphed  to  the  followmg  diviaons  of  the  micrometer  are  equal  to  the 

purposes;    1.  For  mcasurmg  the  apparent  apparent  extension  of  one  inch— that   the 

diameters  of  the  sun,  moon,  and  planets.    2.  ^^,  ^  ,j^j  j^  measured  by  four  of  these 

For  measuring  the  apparent  diston^of  the  divisionfr-and  that  the  diameter  of  the  object- 

satelUtes  iifom  their  pnmanes.    3.  For  mea-  j^^^  measures  one  inch  and  two  tenths :  Mol- 

suring  the  cusps  of  the  moon  m  edipsee.    4.  ^.  ,    j  ^  by  800,  and  the  product  360,  divided 

For  measuring  the  appwent  distances  between  .     ^  give,  90  for  the  magnifymg  power  of 

two  contiguous  stars— between  a  star  and  a  ^^  uriescope. 

planet-between  a  ^r  and  the  moon— or  be-  p^/^^  ^j^i^/^  „^ay  he  tolved  by  this 

twaen  a  comet  and  Uie  wnfaguous  stars,  so  m  Mierometer.-l.  The  angle-not  exoeedmg 

to  determine  Its  path.    6.  For  finding  the  dif-  ^^  degreo-which  is  subtended  by  an  exten- 

ference  of  dechnaUon  of  conUguous  stars,  ^onof  one  foot,  being  given,  to  find  its  dis- 

when  they  have  nearly  the  same  right  ascen-  ^^  f^^  ^^    j^  ^^  observation :  Rule  1. 

sion.    6.  For  measurmg  ^e  small  elevations  j^  ^^       ,^  ^  expressed  in  minutes,  say,  as 

or  depressions  of  objecte  above  and  below  the  ^j^^    .^^        j^  is  to  60,  so  Is  687.55  to  a 

horiion.    7.  For  measunng  the  proportional  ^^^^  proportional,  which  gives  the  answer 

parts  of  boildmgs.  and  other  objecU  in  per-  .^^  .^^^    2.  If  the  angle  be  expressed  hi 

spcKtive  drawing.  8.  For  Aoertainmg  whether  ^^^^^  „«  „  y^e  given  angle  is  to  3600,  ao 

a  ship  at  sea,  or  any  moving  object,  is  eonung  j^  ^j^^  ^  ^  ^^  proportional,  which  ex- 

nearer  or  going  further  off;  for  if  the  angle  ^^^^^  ^^  ^j,,^  j^  j^l^    3^  If  ^^^  ^^ 

subtended  by  the  object  appeare  tomcrease,  it  ^^  expressed  in  mmutes  and  seconds,  turn  h 

shows  that  the  object  la  coming  nearer,  and  all  into  seconds,  proceed  as  above.    Example: 

if  the  angle  appean  to  decrease,  it  mdic^  ^^  ^^^  dvA^ti^  is  a  globe  of  one  foot  m 

that  the  object  ui  receding  from  us.    9.  For  diameter  when  it  subtends  an  angle  of  two 

Mcertaining  the  '^^^  f f^"*  °^.  ^^^  «»ondst  2  :  3600  :  :  687.56  :  **^^V"''^ 

known    extension,  and   hence    to  measure  ,^«^.«^  .    »•           ,a«,o«i  iu^*    !u«  .^ 

heights,  depths,  and  horizontal  distances.    10.  -11^7696  inchej  w  1031321  feet- Uie  an- 

Formeasonng  the  real  extensions  of  objecte  -wer  required.    II.  The  angle  which  is  sub. 

when  their  distences  are  known.    II.  For  tended  by  any  known  extension  being  given, 

measuring  the  distance  and  sixe  of  an  object  ^  ««» i«»  distance  from  the  place  of  observ*. 

when  neUher  of  them  is  known.  tion :  Rule :  Proceed  as  if  the  «ten«on  were 

When  the  micrometer  ia  adapted  to  those  ^  <>"•  *»t,  by  Problem  I.,  and  caU  the  an- 

toleeoopes  which  have  four  glasses  in  the  eve-  •wer  B ;  then,  if  the  extension  in  quesUon  be 

tube,  and  whm  the  et/efube  only  ie  used,  it  expressed  in  mches,  say  as  12  inches  we  to 

SM^ba  appUed  to  the  following  purposes :  1.  ^^  extensiqn,  so  is  B  to  a  fourth  proportional, 
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wUch  if  the  aniwer  in  inehM.  But  if  the  ex- 
tenrion  in  question  be  expreewd  in  feet,  then 
we  need  only  mnitiply  it  by  B,  and  the  pro* 
dnct  b  the  answer  in  inches  Example :  At 
what  distance  is  a  man  six  feet  high  when  he 
appears  to  subtend  an  angle  of  30"  t  By  Pro- 
blem I^  if  the  man  were  one  foot  high  the 
distance  would  be  82506  inches ;  but  ss  he  is 
six  feet  high  therefore  mnitiply  82506  by  6, 
and  the  product  is  the  required  distance, 
namely,  495036  inches,  or  41253  feet 

For  greater  convenience,  especially  in  tra- 
wlling,  when  one  has  not  the  opportunity  of 
making  such  calculations,  the  following  two 
tables  have  been  calculated,  the  fint  of  which 
shows  the  distance  answering  to  any  angle 
fiom  one  minute  to  one  degree,  which  is  sul^ 
tended  by  a  man  whose  height  is  considered 
an  extension  of  six  feet,  because  at  a  mean, 
such  is  the  height  of  a  man  when  dressed 
with  hat  and  shoes  on.  These  tables  may  be 
tmnscribed  on  a  card,  and  may  be  kept  always 
ntidj  with  a  pocket  telescope  furnished  with 


a  micrometer.  Their  use  is  to  ascertain  dlfr 
tances  without  any  calculatioiis ;  and  flbef 
are  calculated  only  to  minutes,  because  with 
a  pocket  telescope  and  micrometer  it  is  not 
possible  to  measure  an  angle  more  accurately 
than  to  a  minute.  Thus,  if  we  want  to  mea* 
sure  the  extension  of  a  street,  let  a  foot  ruler 
be  placed  at  the  end  of  the  street ;  measoie 
the  angular  appearance  of  it,  whidi  supposs 
to  be  36^,  and  in  the  table  we  have  the  re- 
quired distance  against  36^,  which  is  95} 
feet.  Thus,  alto,  a  man  who  appears  to  be 
49'  high  is  at  the  distance  of  421  feet 
Again :  Suppose  the  trunk  of  a  tree,  whidi 
is  known  to  be  three  feet  in  diameter,  be  oIh 
served  to  subtend  an  angle  of  9}^  Take  Ihe 
number  answering  to  9^  out  of  the  table, 
namely,  382,  and  subtract  from  it  a  pnipoi^ 
tional  part  for  the  half  minute,  namely,  19.1, 
which,  subtracted  from  382,  leaves  862.9. 
This  multiplied  by  3,  the  diameter  of  the 
tree,  produces  1087,  7  feet  .the 
from  the  object  end  of  the  telescope. 
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In  this  way  the  distance  of  a  considerably  The  breadth  of  a  river,  of  an  arm  of  the  sea. 

remote  object,  as  a  town  or  building  at  ten  or  the  distance  of  a  lighthouse,  whose  eleva* 

or  twelve  miW  distance,  may  be  very  nearly  tion  sbove  the  sea  or  any  other  point  k 

determined,  provided  we  have  the  lineal  di-  known,  may  likewise,  in  this  manner  bt 

mensions  of  a  house  or  other  object  that  easily  determined, 
at  right  angles  to  the  line  of  visi<m. 
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On  the  Ejuatorial  Tilacope,  or  FyrtttbU  Oburvatory. 

Tbr  eqiutorul  initrnment  u  intenled  to  iiL  af  Mirtin'i  'PhUotophia  Brilamdea,  at 

Muirer  a  number  of  unrul  purpoMs  in  Prac-  8y»t«m  of  the  Nowtooiiui  Pttiloeophy."    V*. 

tied   Anranoin;,  iodependentlj  of  any  pu-  rioiu  modiOeatioiu  of  thu  iuatrumeot  luTe 

licutar  &mena)Mj.    Be^ea  inswerins  tbs  rince  beeo  made  bj  Naime,  Dalloni],  Rami- 

generil  purpon  at  a  quadrant,  a  Innnt  in-  den,  Troughton,  and  other  artiati ;  but  aTen 

atramenl.  a  theodolite,  and  an  azimutli  inatru-  at  Che  present  period  it  hu  MTer  conw  into 

tnent,  it  ia  almoitthe  oolj  initniment  adapted  ter/  general  nie,  ihoo^  it  ia  one  of  the  moat 

for  Tiewing  the  alara  and  planela  in  Ike  day-  pleaaant  and   aaaCiit   inatnimaDta    coniwctad 

time,  and  for  blloning  them  in  their  apparent  with  aatninamical  obaerrationa. 

diumai  motiona.    It   may  ba  made  uae  of  Aa  many  of  theee  inatnimenta  an  aoma- 

ia  any  steady  room  or  place,  and  perfonna  what  complicated  and  very  eipenaive,  I  ahal] 

iDoat  of  the  oaefiil  problem*  in  aatmnDmical  direct  the  attention  of  the  reader  aolely  to  one 

adence.  whtcb  I  coander  aa  the  moat  ample,  whidt 

The  bani  of  all  eqaatoiial  intfnimenla  i*  may  ba  pnichaaad  at  a  modente  BTpenae,  and 

a  reitdving  aiii,  placed  parallel  to  iheaiia  of  ia  luffidently  accurate  lor  genera/ obiaT<ratio[ka. 

the  earth,  by  which  an  attached  teleacope  ia  The  inittunieiit  conoati  of  the  following 

made  to  follon  a  >tar  or  other  celertiai  body  paita :   A  horitgnttd  drdc,  E  F  (Gg.  66,) 

in  the  arc  of  ita  diqmal  reiolutian,  withont  _,. 

the  trouble  of  repeated  adjoatmentafbrchangea  'V-  ""• 
of  elevation,  which  quadrant*  and  crrclea  with 
TCTtical  and  horizanlol  aie*  requira.  8nch  an 
inalrnment  ii  not  only  convenient  for  many 
naefiil  and  inlereating  purpoaeain  celeatial  ob- 
servation*, but  i*  eaaentially  reqoUile  in  ee)<> 
tain  caaea,  particalqrly  in  eiamining  and  nwk' 
■uring  the  lelative  pontiona  of  two  contiguous 
bodies,  or  in  determining  the  diamelera  of  tbe 
planets,  when  the  apiderVline  micrometor  i* 

Chriatophei  ficheiner  ia  aapposad  to  have 
been  the  firat  aatronomer  who,  in  the  year 
1630,  made  uae  of  a  polar  aii*.  bnt  without 
•ny  appendage  of  giaduated  drclea.  It  wa* 
not,  however,  till  the  middle  of  the  last  cen- 
tury that  any  inatmmenta  lA  thi*  daacriptieii, 
wwthy  of  the  name,  were  attempted  to  ba 
constructed.  In  1741,  Mr.  Henry  Hindley,  • 
clockmaker  in  York,  added  to  the  polar  axis 
an  equatorial  plate,  a  qoadrant  of  altitade, 
and  decllnadon  iemidide;  but  when  thia 
piece  of  mechnniem  was  sent  to  London  ta 
sale  in  1748,  it  remained  unsold  for  the  space 
of  13  years.  Mr.  Short,  the  optician,  pub- 
lidied  in  the  Fbiloaophical  Transactione  for 
1760  a  "deacription  of  an  equatorial  tele> 
aaqM,"  which  was  of  the  reflecting  kind,  and 
waa  mounted  over  a  combination  of  drdes 
and  semicircles,  which  were  strong  enongh  to 
support  a  tube,  and  a  speculum  of  the  Gre- 
gorian eonstnictian  19  iache*  in  focal  length,  dirided  bto  four  qnadnala  of  90  degrees  aadi. 
Thia  inatiumentconsiated  oraaomewhatcum-  There  1*  a  fixed  nonina  at  JV;  and  the  drda 
bsraome  and  eipennive  piece  of  machinery,  a  is  capaple  of  bdng  turned  mnnd  on  an  tsia. 
iroasentalion  «t  which  may  b«  seen  in  toL   Id  the  centre  of  the  boriumtal  circle  is  Bud  a 
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•trang  apright  pillar,  which  supports  the  centre  level  so  that  its  bubble  may  occupy  the 

of  a  vertical  semi-circle,  A  B,  divided  into  two  die  of  its  glass, 

^oadrants  of  90  degrees  each.    This  is  called  7b  adjust  the  JAne  of  Sfg-A/wSet  Hm 

the  gemicircle  of  altitude^  and  may,  at  any  nonius  on  the  deelifwiwn  semiciirle  at  O,  the 

time,  serve  the  purpose  of  a  quadrant  in  mea-  nonius  on  the  horary  circle  at  VI...  and  the 

suiing  either  altitudes  or  depressions.    It  has  nonius  on  the  semicircle  of  altitude  at  90; 

a  nonius  plate  at  K,    At  right  angles  to  the  look  through  the  telescope  towards  some  part 

plane  of  this  semicircle,  the  equaiorial  eirele,  of  the  horizon  where  there  is  a  diversity  of 

M  N,  is   firmly  fixed.     It   represents  the  remote  objects ;  level  the  horizontal  cbrde,  and 

equator,  and  is  divided  into  twice   twelve  then  observe  what  object  qipears  in  the  centre 

hours,  every  hour  being  divided  into  twelve  of  the  cross-wires,  or  in  the  centre  of  the 

parts  of  five  minutes  eaclu    Upon  the  equa*  field  of  view  if  there  be  no  wires;  reverse 

torial  circle  movee   another  circle,  with    a  the  semicircle  of  altitude  so  that  the  other  90^ 

chamfered  edge,  carrying  a  nonius,  by  which  may  apply  to  the  nonius,  taking  care,  at  the 

the  divisions  on  the  equatorial  may  be  read  same  time,  that  the  other  three  noniuses  oon* 

off  to  single  minutes;  and  at  right  angles  to  tinue  at  the  same  parts  of  their  rei^iective 

this  movable  circle  is  fixed  the  aemidrek  of  graduations  as  before.    If  the  remote  object 

decUnation,  A  divided  into  two  quadrants  of  continues  to  be  seen  on  the  centre  of  the 

90  degrees  each.   The  telescope,  P  0,  is  snr-  cross-wires,  the  line  of  sight  is  truly  adjusted 

mounted  above  this  circle,  and  is  fixed  to  an  To  find  the  Correction  to  be  applied  to 

index  movable  on  the  aemicirale  of  deelinai-  Observations  by  the  Semidrek  of  Attitude. 

tion,  and  carries  a  nonius  opposite  to   Q,  — Set  the  nonius  on  the  declination  scmiciTck 

The  telescope  is  fiimisbed  with  two  or  three  to  0,  and  the  nonius  on  the  horary  circle  to 

Huygentan  eyepieces  and  likewise  with  e  XIL;  direct  the  telescope  to  any  fixed  and 

A\»^^\  eyepiece  for  viewing  oljects  near  the  distant  object  by  moving  the  horizontal  cirde 

zenilh.    Lastly,  there  are  two  spirit  levels  and  semicircle  of  altitude,  and  nothmg  eJae; 

fixed  on  the  horizontal  circle  at  nght  angles  note  the  degree  and  minute  of  altitude  or  d^ 

to  each  other,  by  means  of  which  this  circle  preasion;  reverse  the  declination  semicircle  by 

is  made  perfectly  level  when  observations  are  directing  the  nonius  on  the  horary  circle  to 

to  be  made.  the  opposite  XIL;  direct  the  telescope  again 

7b  adjtist  the  Equatorial  for  Observations,  to  the  same  object,  by  means  of  the  horizontal 

-^Set  the  instrument  on  a  firm  support ;  then,  circle  and  semicircle  of  altitude,  as  before. 

to  at^ust  the  levels  and  the  horizontal  circle.  If  its  altitude  or  depression  be  the  same  m 

turn  the  horizontal  circle  till  the  beginning  0  was  observed  in  the  other  position,  no  correo> 

of  the  divisions  coincides  with  the  middle  tion  will  be  required ;  but  if  otherwise,  half 

stroke  of  the  nonius,  or  near  it   In  this  situa*  the  diflerence  of  the  two  angles  is  the  corvee 

tion,  one  of  the  levels  will  be  found  to  lie  tion  to  be  added  to  all  observations  made  with 

either  in  a  right  line  joining  the  two  foot-  that  quadrant,  or  half  of  the  semicircle  which 

screws  which  are  nearest  the  nonius,  or  else  shows  the  least  angle,  or  to  be  subtracted  firom 

parallel  to  such  a  right  line.    By  means  of  all  the*  observations  made  with  the  othorqua^ 

the  last  two  screws,  cause  the  bubble  in  the  ramt,  or  half  of  the  semicircle.    When  the 

level  to  become  stationary  in  the  middle  of  the  levels  and  other  adjustments  are  once  tra^ 

glass ;  then  turn  the  horizontal  circle  half  made,  they  will  be  preserved  in  order  for  a 

round  by  bringing  the  oAer  O  to  the  nonius;  length  of  time,  if  not  deranged  by  violence; 

and  if  the  bubble  remains  in  the  middle  as  be-  and  the  correction  to  be  applied  to  the  semi- 

fore,  the  level  is  well  adjusted ;  if  it  does  not,  circle  of  altitude  is  a  constant  quantity, 

correct  the  position  of  the  level  by  turning  Description  of  the  Nonius^ — ^The  nonius*— 

one  or  both  of  the  screws  which  pass  through  sometimes    called  the   Vernier--^  a  name 

its  ends  till  the  bubble  has  moved  half  the  given  to  a  device  for  subdividing  the  arcs  of 

distance  it  ought  to  come  to  reach  the  middle,  quadrants  and  other  astronomical  instrumenta. 

and  cause  it  to  move  the  other  half  by  turn-  It  depends  on  the  simple  circumstance  that  if 

ing  the  foot-screws  already  mentioned ;  return  any  line  be  divided  into  equal  parts,  the  length 

the  horizontal  circle  to  its  first  position,  and  of  each  part  will  be  greater  the  fewer  the  divi» 

if  the  adjustments  have  been  well  made,  the  sions;  and  contrariwise,  it  will  be  less  in  pn>* 

bubble  will  remain  in  the  middle ;  if  otherwise,  portion  as  those  divisions  are  more  numeroo^ 

the  process  must  be  repeated  till  it  bears  this  Thus,  in  the  equatorial  now  described,  the 

Aroof  of  its  accuracy ;  then  turn  the  horizon-  distance  between  the  two  extreme  strokes  on 

tal  circle  till  90^  stands  opposite  to  the  nonius;  the  nonius  is  exactly  equal  to  eleven  degreeo 

and  by  the  foot-screw  immediately  opposite  on  the  limb,  only  that  it  is  divided  into  twelw 

the  other  90°,  cause  the  bubble  of  the  same  equal  parts.     Each  of  these  last  parts  will 

level  to  stand  in  the  middle  of  the  glass;  therefore  be  shorter  than  the  degree  on  the 

lastly,  by  its  own  proper  screws  set  the  other  limb  in  the  proportion  of  1 1  to  13,  that  is  to 
(878) 
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mjf  it  will  be  -jiyth  part,  or  five  miiiQtM  in  the  middle  of  the  field  of  new.    When 

flhorter;  oooMquently,  if  the  middle  stroke  be  position  is  obtained,  the  nonius  on  the 

set  prociselj  opposite  to  any  degree,  the  reb-  tonal  circle  shows  the  eqtparerU  Hme^  and  the 

tive  positions  of  the  nonius  and  the  limb  must  tireU  of  aUitude  ts  in  tht  plane  of  the  me- 

be  altered  five  minutes  of  a  degree  before  ridian.    When  this  position  is  ascertained, 

either  of  the  two  adjacent  strokes  next  the  the  meridian  may  be  settled  by  a  landmark  at 

middle  on  the  nonius  can  be  brought  to  coin-  a  distance. 

dde  with  the  nearest  stroke  of  a  degree ;  and       With  an  equatorial  instrument  nearly  simi* 

so  likewise  the  second  stroke  on  ^  nonius  lar  to  that  now  described,  I  formerly  made  a 

will  require  a  change  of  ten  minutes,  the  series  of  **day  obeervaHone  on  the  celestial 

third  of  fiAeen,  and  so  on  to  thirty,  when  the  bodies,"  which  were  originally  published  in 

middle  line  of  the  nonius  will  be  seen  to  be  vol.  xxxvi.  of*  Nicholson's  Journal  of  Natural 

equidistant  between  two  of  the  strokes  on  the  Philosophy,"  and  which  occupy  twenty  pages 

limb;  after  which,  the  lines  on  the  opposite  of  that  journal.    Some  of  these  observations  I 

side  of  the  nonius  will  coincide  in  succession  shall  lay  before  the  reader,  after  having  ex* 

with  the  strokes  on  the  limb.    It  is  dear  from  plained  the  manner  in  which  they  are  made, 
this  that  whenever  the  middle  stroke  of  the       The  instrument  was  made  by  Messrs.  W. 

nomus  does  not  stand  preciiely  opposite  to  and  8.  Jone%  opticians,  Holboni,  London, 

any  degree,  the  odd  minutes,  or  distanre  be-  The  telescope  which  originally  accompanied 

tween  it  and  the  degree  immediately  preoed-  the  instrument  was  an  achrooiatic  refractor, 

ing,  may  be  known  by  the  number  of  the  its  obfect-glass  being  8}  inches  focal  distance, 

stroke  marked  on  the  nonius,  which  coincides  and  cftie  inch  in  diameter.    This  telescope, 

with  any  of  the  strokes  on  the  limb.*     In  not  admitting  sufficiently  high  magnifying 

some  inf  truments  the  nonius-plate  has  its  divi-  powers  for   the  observations  intended,  was 

sions  fewer  than  the  number  of  parts  on  the  afkerwards  thrown  aside  for  another  telescope 

limb  to  which  it  is  equal;  but  when  once  a  having  an  object-gbiss  20  inches  focal  length 

dear  idea  of  the  prindple  of  any  nonius  is  and  Ijth  inches  in  diameter,  which  was  a^ 

obtained,  it  will  be  easy  to  transfer  it  to  any  tached  to  the  equatorial  madiinery  in  place 

other  mode  in  which  this  instrument  is  con-  of  the  small  telescope.    It  was  furnished  with 

trived.       '  magnifying  powers  of  15,  80,  45, 60,  and  100 

To  find  by  this  Equatorial  the  MBmniiir  times.    The  instrument  was  placed  on  a  firm 

Lnrs,  and  the  Time,  fkom  oir b  Obssuta-  pedestal  about  three  feet  high.    The  feet  of 

Tioir  OF  TBB  Suit. — ^In  order  to  this,  it  is  this  pedestal  had   short  iron  pikes,  which 

lequisite  that  the  sun's  declination  and  the  slipped  into  corresponding  holes  in  the  floor 

latitude  of  the  place  be  known.    The  decline-  of  the  apartment  adjacent  to  a  south  window, 

tion  of  the  sun  may  be  found  for  every  day  in  m  that  when  the  cBrcction  of  the  meridian  was 

the  Nautical  Almanac,  or  any  other  astrono-  found,  and  the  circles  properly  adjusted,  the 

mical  ephemeris;  and  the  latitude  of  the  place  instrument  was  in  no  danger  of  being  shifted 

may  be  found  by  means  of  the  semidrcle  of  from  this  position.    Though  thu  instrument 

altitude,  when  the  telescope  is  directed  to  the  generally  stood  fronting  the  soutliern  part  of 

•on  or  a  known  fixed  star.    It  is  likewise  the  heavens,  yet  the  equatorial  part,  along 

lequisite  to  make  the  observation  when  the  with  the  telescope,  could  occasionally  be  ra- 

admuth  and  dtitnde  of  the  sun  alter  quickly,  moved  to  another  podtion  fironting  the  north 

and  this  is  generally  the  case  the  further  that  and  north-west,  for  observing  the  stars  in  those 

lominafy  is  from  the  meridian ;  therefore,  at  quarters. 

the  distance  of  three  or  four  hours  either  be-  Manner  of  dbeermng  Stan  and  PfaneU 
fore  or  after  noon,  (in  summer,)  adjust  the  in  the  Daytime  by  the  EquatoriaL — Before 
horizontal  circle;  set  the  semidrcle  of  altitude  such  observations  can  be  made,  the  semicircle 
so  that  its  nonius  may  stand  at  the  colatitude  of  altitude  must  be  placed  in  the  meridian,  and 
of  the  place ;  lay  the  plane  of  the  last-men-  the  degree  and  minute  pointed  out  by  the 
tioned  semicircle  in  the  meridian  by  estima-  nonius  on  the  horixontal  drcle,  when  in  this 
tion,  its  0  being  directed  towards  the  depressed  podtion,  noted  down  in  a  book,  so  that  it  may 
pole ;  place  the  nonius  of  the  declination  semi-  be  placed  again  ii^  the  same  podtion,  should 
drcle  to  the  declination,  whether  north  or  any  derangement  afterward  happen.  The 
south ;  then  direct  the  telescope  towards  the  semidrcle  of  altitude  must  be  set  to  the  co- 
son,  partly  by  moving  the  declination  semi*  latitude  of  the  place,  that  is^  to  what  the  lati« 
cirde  on  the  axis  of  the  equatorial  drcle,  and  tude  wants  of  90^.  Suppose  the  latitude  of 
partly  by  moving  the  horizontal  circle  on  its  the  place  of  observation  be  62^  SO'  north, 
•wn  axis.  There  is  but  one  podtion  of  these  this  latitude  subtracted  firom  90®  leaves  87^ 
which  will  admit  of  the  sun  being  seen  exactly  30^  for  the  colatitude,  and  therefore  the  scm^ 

circle  of  altitude,  on  which  the  equatorial  cir- 

•  AdBBB*s  Introdaction  to  Practical  Astronomy,  cle  is  fixed,  must  be  elevated  to  87®  SO',  and 
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ten  the  eqiwlorial  cude  on  die  inetnunent  the  teleioope  ramit  be  mSjvaii&A,  end  dm  ftt 

eoincidee  with  the  equator  in  the  heevene.  tter  will  be  visible  in  the  field  of  view.  AgMi: 

Leetlj,  the  teleeoope  must  be  adjnetad  on  the  enppow  we  wished  to  observe  the  planet  Veme 

declinatioa  aemicircle  so  as  ezaelly  to  corres-  on  the  1st  of  Januaiy,  1842,  at  IS  o'dock 

pond  with  the  .declinatioa  of  tbie  heavenly  noou :  the  snn's  right  eeeenswa  on  that  day  k 

body  to  be  viewed.     If  the  body  is  in  the  IS^  46«,  and  that  of  Venae  17»  41%  from 

eqaator,  the  telescope  is  set  by  the  index  at  0  which  the  snn's  right  asoenskm  being  snl^ 

on  the  semicircle  of  declination,  or  at  the  mid-  tracted,  the  remainder  is  93^  66",  or  55  mi- 

die  point  between  the  two  quadrants,  and  nutes  past  10  a  jr.    Here,  as  the  right  ascen- 

then,  when  the  telescope,  along  with  the  semi-  «on  of  Venns  is  too  small  to  have  the  sail's 

circle  of  declination,  is  moved  from  right  to  right  aecenaion  taken  from  it,  we  borrow  S4 

left,  or  the  contrary,  it  describes  an  arc  of  the  houn*  and  reckon  the  remainder  from  XIL  at 

equator.    If  the  declination  of  the  body  be  noon.    As  the  planet  at  12  noon  is  one  hour 

north,  the  telescope  is  elevated  to  the  northern  and  &W9  minutes  past  the  meridian,  the  nonius 

division  of  the  semidrcie;  if  south,  to  the  on  the  equatorial  circle  must  be  set  to  that 

southern  part  of  it  point,  and  the  telescope  adjusted  to  229  ^  of 

These  adjustments  b«ng  made,  take  the  south  declination,  which  is  the  declination  of 

difierence  between  the  right  ascension  of  the  Venus  for  that  day,  when  this  planet  will  ap 

•un  and  the  body  to  be  observed,  and  if  the  pear  in  the  field  of  view, 

nghtascensionoftebodyb^^  Ohservatim  an  the  Fixed  Stan  and  PlaniU. 
ctf  the  sun,  tubtract  the  dilfeience  from  the       „^  in  the  Day  time  by  the  Equatorial 
tune  of  observation;  if  not,  add  to  the  time       _      .  ^  ...         •    \^     ,      . 

of  observation.*    The  remainder  in  one  case,       '^O'  ™  purpose  of  lilustratmg  the  deecrip- 

or  the  sum  in  the  other,  wiU  be  the  hour  and  ^o^  "o^  given,  and  for  aflbrdmg  some  m- 

minute  to  which  the  nonios  on  the  equatorial  formation  respecting  celestial  day  obaervm- 

drcle  is  to  beset;  which  being  done,  the  tele-  ^on»»  ^  «^^  «!«<*  a  few  of  the  obaervatioDs 

scope  wiU  point  to  the  star  or  planet  to  whose  '^^®  alluded  to,  which  I  formeriy  pnbhsbed 

declination  the  instrument  is  adjusted.  When  ^  Nicholson's  Journal,  along  with  a  few 

the  heavenly  body  is  thus  found,  U  may  be  <>*«"  which  have  been  sin<^  made.    These 

foUowed,  in  its  diurnal  course,  for  boon,  or  as  observations  were  made  with  a  view  to  de- 

long  as  it  remains  above  the  horixon;  for  as  Ermine  the  following  particulars:  1.  What 

the  diuraal  motion  of  a  star  is  parallel  to  the  "^a"  ^^  planeU  may  be  conveniently  seen 

equator,  the  motion  of  tiie  telescope  on  the  "^  **^«  daytime  when  the  sun  is  above  the 

equatorud  circle  will  always  be  in  the  star's  horizon  1      2.  What  degrees  of  magnifying 

diurnal  arc;  and  should  it  have  left  the  field  PO^"  ^  requisite  for  distinguishing  them  1 

of  the  telescope  for  any  considereUe  time,  it  3-  How  near  their  conjuncti«i  with  the  son 

may  be  again  recovered  by  moving  Uie  tele-  ^^J  ^^7  ^  "««"  •  ^^f  *•  Whether  the  di. 

scope  onward  acconiing  to  the  time  which  mmution  of  tiie  aperture  of  the  object^lass  of 

eUpsed  since  it  was  visible  in  the  fiekl<^view.  ^^  telescope,  or  the  increase  of  magnifying 

We  may  illustrate  what  has  been  now  stated  Pow«'»  conduces  meet  to  render  a  star  or  a 

by  an  example  or  two :  Suppose,  on  the  30Ui  ?^^^  ™*>*e  m  daylight.  Having  never  seen 

of  April,  1841,  at  1  o'clock  ».».,  we  wished  to  ""ch  observations  recorded  in  books  of  aitro- 

see  Uie  star  Aidebaran:  tiie  right  ascension  n^my  or  m  scienUfic  journals,  I  was  mdooed 

of  tills  star  is  4"  27'",  and  tiie  sun's  right  as-  ^  continue  them,  almost  eveiy  clear  day,  for 

ceni ion  for  tiiat  day  at  noon,  as  found  in  nearly  a  year,  in  order  to  determine  tiie  points 

«  White's  Ephemeris"  or  tiie  "  Nautical  Al-  ^^^  apecified.   Some  of  tiie  results  are  stated 

manac,"  is  »»  30™ ;  subtract  tiiis  last  number  "»  **»«  foUowing  pages, 
from  4''  27",  and  tiie  remainder  l"  67",  shows        ObwrwUions  on  Fixed  Stan  of  iAeJktt 

tiiat  tiie  star  comes  to  tiie  meridian  on  tiiat  3fe^ni7tt<fc-— April  23, 1813,  at  lO*  16-  aji., 

day  at  57  minutes  past  I  o'clock  ».if.;  and  the  sun  being  5i  houre  above  tiie  horixon,  saw 

as  the  time  of  observation  is  1  p.m.,  tiie  nonius  tho  star  Vega,  or  a  Lyra,  vciy  distmctly  witii 

which  moves  on  the  equatorial  circle  must  be  »  POwer  of  30  tiroes.    Having  contracted  the 

set  to  three  minutes  past  XI.  as  the  star  is  at  aperture  of  tiio  objec^glass  to  ^^Uis  of  an 

that  hour  67  minutes  from  the  meridian.  The  inch,  saw  it  on  a  darker  ground,  but  not  more 

declination  of  Aidebaran  is  16°  11'  north,  to  plainly  than  before.    Having  contracted  the 

which  point  on  tiie  semicircle  of  decUnation  aperture  still  farther  to  half  an  inch,  I  per- 
ceived the  star,  but  not  so  distinctiy  as  befineb 

•  Or  find  the  gan-jrlght  a.censlon  for  the  flven  j^^  g^y  i^jng  veiy  clear,  and  tiie  star  in  a 
dsjT  t  aubtract  thit  fW>m  the  star  or  planet's  right  .•'     /..i®  .     '  .  •*    *    *v 

ascenaion,  and  the  remainder  is  the  approximate  »  quarter  of  tiie  heavens  nearly  opposite  to  Qm 

time  of  the  star's  coming  to  the  meridian.    The  sun,  I  diminished  the  magnifying  power  to 

lLTVJ[^»«l^i'^^J'I*'*•"'"^l"'***\^"/"•"i^^^^  l^an<J  could  still  perceive  tiie  stor,butm. 
vatloB  will  then  determine  the  point  to  which  the     ,. ' .     .,        ,.  J^  .  ^, ,      *  .  . 

telescope  M 10  be  directed.  distinctiy ;  it  was  just  perceptible.    Augvrt 
(i880> 
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99,  U  ^  19^  9.Mn  mc9f  tSbm  i^tu  CipeUa  ot  that  of  Captlh  abf  gtrteJ  w— i»by  l»  tba 

mAurigmt  with  >  power  of  60,  md  immediately  ■tar's  proiiiiiifcy  to  the  son,  and  the  rrnim 

•fterward  with  a  power  of  30,  the  apeitare  quent  Uiumination  of  the  dty  m  4hat  quarter 

Widiminiahfld.    With  thia  last  power  it  ap-  where  it  appearad.     Its  diftreiioe  in  n^ 

peaied  extremely  diatinct,  hut  not  so  Mlliant  aaoeDaionfrom  that  of  the  mn  waa  then  aho«t 

and  splendid jaa  with  the  fimner  power.  Having  8^  6"  of  time,  and  iU  difleaaaee  of  '^'^'"iintwn 

diminished  the  aperture  to  ^^ths  of  an  inch,  abouti^lMK.*     Thk  ster  may  he  eonsideMd 

it  appeared  on  a  darker  gnmnd,  tiiiough  in  the  as  one  of  those  whieh  rank  between  the  ftnt 

former  case  it  was  eaually  perceptible.    A  and  second  magnitudes. 
few  minutes  afterward,  could  distinguish  it       Similar  observations  to  the  above  were  made 

with  a  power  of  16,  the  apertaie  being  eon-  and  frequently  repeated  on  the  stars  iUgeC 

tiacted  to  half  an  inch.    It  appeared  very  Aldebaian,  Betolgoese,  Cor  lioanis,  and  elliar 

■mall;  it  was  with  difficulty  the  eye  could  stais  oC  the  first  magnitude,  whieh  gave  naai% 

fix  upon  it  in  the  field  of  the  tolesoope ;  but  the  same  results.      The  atais  AJtaves  aad 

when  it  was  once  perceived,  its  motion  across  Fomalhaut  are  not  so  easHy  distinguished,  on 

the  field  of  viewoouU  be  readily  followed.    It  account  of  their  gieat  souikhem  deehnalaon, 

could  not  be  perceived  when  the  diminished  and  consequent  low  elevation  above  the  hasi- 

aperture  was  removed.    The  sun  was  then  *on.    The  following  observation  on  Aixtmru$ 

•bining  in  meridian  splendour.  may  be  added.    June  8d,  observed  Arelma 

August  10th,  9^  dO""  A.X.,  saw  the  star  very  distinctly  a  little  hefose  asven  in  the 

fiiritts  with  a  power  of  60,  the  aperture  con*  evening,— the  sun  being  about  i^  40*  aboaa 

jtimcted  to  i^^ths  of  an  inch;  saw  it  likewise  the  horiion,and  shining  bright— with  a  power 

when  the  aperture  was  diminished  to  half  an  of  16,  the  aperture  not  contaaoled.    U  ap 

inch,  but  not  so  distinctly  as  through  the  aper-  peived  very  small,  but  distinet    'Hiis  star  is 

tore  of  /f  ths  of  an  inch.    Having  put  on  a  easily  diitinguishable  at  any  tims  of  the  day 

power  of  80,  could  distinguish  it  distinctly  with  a  power  of  80. 

enough  through  each  of  the  former  aperturea.       Oluervations  on  StarB  of  the  Steond  M^ 

and  likewise  when  they  were  lemoved,  but  wiuder^MMj  5,  1818,  at  6^  wm^  the  sun 

somewhat  more  distincUy  with  the  apertursi  being  an  hour  and  thvecHiuaiton  above  1km 

at  nine-tenths  and  an  half  inch  than  without  horiaon,  saw  Alphard,  or  «  Hydm,  a  star  of 

them.  At  this  time  the  star  was  2"  42"  in  tima  the  second  magnitude,  with  a  power  of  60^ 

pf  rig^t  ascension  west  of  the  sun,  having  an  ^  aperture  diminished  to  i^ths  of  an  ineh. 

elevation  above  the  horizon  of  about  17^  lO',  A  few  minutes  afterward  could  pawgive  il, 

the  sun  sinning  bright,  and  the  sky  very  much  but  indistinctly,  with  a  power  of  80,  the  ape^ 

enlightened  in  that  quarter  of  the  heavens  tore  contracted  as  above.    It  oould  not  be 

where  the  star  appeared.    There  was  also  a  eeen  very  distinctly  with  Ibis  power  till  abont 

considerable  undulation  of  the  air,  which  is  half  an  hour  before  sunset.   It  was  then  asen 

generally  the  case  in  the  hot  mornings  of  lather  more  diMinctly  when  the  aperture  mm 

summer,  which  rendeis  a  star  more  difficult  contracted  than  without  the  eoqtraistian.  May 

to  be  perceiv^  than  in  the  afternoon,  especi-  7th,  saw  the  star  JOensbf  or  ^  LtonUt  di» 

ally  when  it  is  viewed  at  a  low  altitude.  June  tinotly  with  a  power  of  60,  about  an  honr  and 

4th,  !■>  80""  P.X.,  saw  Sinus  with  a  power  of  a  half  before  sunset    August  Mtfa,  saw  Baa 

80  with  great  distinctness,  the  aperture  not  Alhague,  or  a  Ophiuekit  at  4^  40*  pji.,  arith 

contracted.  The  star  was  then  within  1^50"  in  a  power  of  100,  the  sun  being  nearly  tfaiee 

time  of  right  ascension  east  from  the  sun.  boure  above  the  horiion,  and  shining  bright 

August  24Ui,  9"  6»  i.m.,  saw  the  star  Proeyofh  Perceived  it  about  an  hour  afterwaid  witfi  a 

a  Ccam  Mmorit^  distinctly  with  a  power  of  power  of  60,  with  the  aperture  coDtraeted  to 

60,  the  aperture  not  contracted.    When  di*  i^^ths  of  an  inch,  and  abo  when  tins  oontran 

minished  to  Aths  of  an  inch,  it  appeared  tion  was  removed.    The  star  was  seen  nearly 

rather  more  distinct,  as  the  ground  on  which  as  distinctly  in  the  last  case  as  in  the  first 

it  was  seen  was  darker.    With  a  power  of  August  27,  5^  r.M.,  the  same  star  appeared 
80,  and  the  aperture  contnusted  to  Aths  of 

an  inch,  could  perceive  it,  but  somewhat  in-       *  The  right   aseenvfons,  decllnatlona,  lonfl- 

distinctly.     When  the  equatorial  motion  vras  tades,  fcc,  lUted  In  these  sMnoranda,  wklea 

performed  in  order  to  keep  it  m  the  field  of  ''«"  noud  at  the  time  of  ohwrvaiion,  are  ealy 

|ierivriucu  IU  wi«^»  .    t       "f '^  ""•*•  approzimationa  to  the  truth,  perfect  accuracy  la 

view.  It  was  some  time  before  the  eye  coukl  these  retpertu  being  of  no  Importance  In  such  oh- 

again  fix  upon  it     When  the  aperture  was  servatlone.  They  are,  however,  in  generaLwIthia 

diminished  to  half  an  mch,  it  could  not  be  *'°*^*!*»*»\'''°**^**VTi«  rI?.*riS!'2l[,^?!?t 

.     t      a       •*      u       1.  *!.  »v  -I  servatione,  too,  are  noted  in  reference,  not  to  the 

perceived.     Saw  it  when  both  the  apertures  ^tronomieal,  but  to  the  civil  day.    The  aitroao. 

were  removed,  but  rather  more  distinctly  with  mleai  day  oommeacae  at  19  noon,  and  tbs  hoaia 

the  aperture  of  AUm  of  an  inch.    The  dil^  V*  "«koaed,  withoat  Jaterraptloa,  Ie4ba  Mtew* 

•U0  viPoiMiiv  w  TSr^        ■"  "•**-        •«""-  ing  noon,    The  civU  day  coaisMBces  at  U  aild* 

%Mnoe  in  the  reault  of  this  observation  nro'U  night. 
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fiiit0  diilina  with  a  power  of  SO^tbeapwtan  mad  a  nnall  degno  of  BMgniffiii;  poww  ii 

not  contracted*    It  did  not  appear  more  d»  nnd.    In  almo^  eveiy  inotanoe,  the  conlM^ 

tinct  when  the  aperture  was  contracted  to  tioo  of  the  object-glan  of  the  9^  inch  tele- 

J^thi  of  an  inch.    The  sun  was  then  more  loope  with  a  power  of  46  had  a  hartfiil  eflbct; 

flian  two  hooia  above  the  horizon.    Augnet  but  when  the  20  inch  teleeoope  carried  apower 

SStfa,  eaw  the  etar  PoUux  or,  3  Gemini,  two  of  only  16,  the  contraction  eerved  to  render 

houia  after  ranriee,  with  a  power  of  60,  apei^  the  object  more  perceptible, 

ture  nndiminidied.    November  I2th.  l^  «K  ^r.^^^^  ^  ^j^  pi,„^  „,^  ^  ^ 

»jf .,  saw  the  itar  ilAatr,  or  a  Afuilm,  with  ^f»orvaiwru  oniM  ^^^  "»«««  »  «»« 

an  8^  inch  teleeoope,  one  inch  aperture,  cany-  ^  * 

ing  a  power  of  45,  the  apeitore  not  contracted.  Some  of  the  fdanete  are  not  eo  easily  Jia- 

Having  contracted  the  aperture  a  little,  it  ap-  tinguished  in  the  daytime  aa  the  fixed  etara 

pearad  eomewhat  lees  dietinct    This  etar  le  of  the  first  magnitude.    The  one  which  is 

reckoned  by  some  to  belong  to  the  class  of  moet  easily  distinguished  at  all  times  is  tfie 

itan  of  the  fint  magnitude,  but  in  White's  planet  Venus. 

**  £phenieris*'  and  other  Almanacs  it  is  gener-  1.  Ohtervaiitms  on^  Fen««.— My  observa- 

a%  maitted  as  being  of  the  second  magnitude,  tions  on  this  planet  commenced  about  the  end 

It  Anns  a  kind  of  medinm  between  stars  of  of  August,  1812,  about  three  or  four  weeks 

of  the  first  and  second  magnitude.  after  its  inferior   conjunction.    About   that 

Similar  obomrations,  giving  the  same  re-  period,  between  ten  and  eleven  in  the  fore- 
were  made  on  the  stars  BeUatrix,  Orion's  iKKm,  with  a  power  of  46,  it  appeared  as  a 
a  Andremodw,  a  Pegari,  Alioth,  Benet-  beautiful  crescent,  quite  distinct  and  well  do- 
mch,  North  Crown,  or  a  Coronw  Borealis,'  fined,  with  a  lustre  similar  to  that  of  the  moon 
and  various  other  stan  of  the  same  magnitude,  about  sunset,  but  of  a  whiter  colour.    The 

Pram  the  above  and  several  hundreds  of  iriew  of  its  suriare  and  phase  was  fiilly  more 

aioiilar  observations,  ikefoUowing  eondutionB  distinct  and  satisfactory  than  what  is  obtained 

•re deduced:  in  the  eviming  after  sunset;  for,  being  at  a 

1.  That  a  magnifying  povrer  of  80  times  is  high  elevation,  the  undulation  near  the  bori- 
■nfficiant  for  distinguishing  a  fixed  star  of  the  ton  did  not  afleot  the  distinctness  of  vision, 
first  magnitude^  even  at  noonday,  at  any  sea-  The  planet  was  then  veiy  distinctly  seen  with 
aoB  of  ^  year,  provided  it  have  a  moderate  a  power  of  seven  times,  when  it  appeared  like 
degree  of  elevation  above  the  horizon,  and  be  a  star  of  the  first  or  second  magnitude.  I 
not  within  80^  or  40^  of  the  sun's  body;  traced  the  variation  of  its  phases  almost  e^oy 
also^  that  by  a  magnifying  povrer  of  16,  a  star  clear  day  till  the  month  of  May,  1813.  As 
of  this  class  may  be  distinguished  when  the  at  that  time  it  was  not  &r  fi-om  its  superior 
ann  is  not  mora  than  an  hour  and  a  half  conjunction  with  the  sun,  I  wished  to  asoer- 
•bove  the  horizon ;  bot,  in  every  case,  higher  tain  how  near  its  conjunction  with  that  Innu- 
powere  are  to  be  preferred.  Powers  of  46  or  nary  it  might  lie  seen,  and  particularly  whether 
fiO»  particolarfy  the  last,  were  found  to  answer  It  might  not  be  poasible,  in  certain  cases,  to 
best  in  most  cases,  as  with  such  powera  the  see  it  at  the  moment  of  its  conjunction. 

aje  eookl  t^i  on  the  star  vrith  ease  as  soon  as  The  expressions  of  all  astronomical  vniten 

it  entered  the  field  of  the  telescope.  previous  to  this  period,  when  describing  the 

2.  That  meet  of  the  stan  of  the  second  phases  of  Venus,  either  directly  assert,  or  at 
angnitode  may  be  aeen  with  a  power  of  60  least  imply,  that  it  is  impossible  to  see  that 
whan  the  sun  is  not  much  more  than  two  planet,  in  any  instance,  at  the  time  of  ita 
koore  abore  the  horizon ;  and,  at  any  time  of  superior  conjunction.  'This  is  the  language 
Iha  day,  the  brightest  stan  ci  this  class  may  of  Dr.  Long,  Dr.  Gregory,  Br.  Brewster,  Fer- 
ha  asen  with  a  power  of  100  when  the  sky  is  guson,  Adams,  6.  Martin,  and  most  other 
senile,  and  the  star  not  too  near  the  quarter  writera  on  the  science  of  Astronomy.  How 
hi  which  the  sun  appears.  hr  such  language  is  correct  will  appear  from 

a.  That,  in  ereiy  instance,  an  increase  of  the  following  observations  and  remarks, 

magnifying  power  has  the  principal  efK>ct  in  April  S4,   1813,   10^  60^   a.m.,  observed 

rendering  a  star  easily  perceptible ;  that  dimi-  Venus  with  a  power  of  30,  the  aperture  not 

BQtion  of  aperture,  in  most  cases,  produces  a  contracted.    She  was  then  about  31  minutes 

▼err  slight  eflect— in  some  cases,  none  at  all ;  of  time  in  right  ascension  distant  from  the 

uuif  wlum  the  aperture  is  contracted  beyond  sun,  their  difference  of  declination  3^  69^. 

a  oortain  limit,  it  produces  a  hurtful  effect  She  appeared  distinct  and  well  defined.  With 

Tha  cases  in  whudi  a  moderate  contraction  is  a  power  of  100,  could  distinguish  her  gibbous 

Qsefiil  are  the  two  foUowlng:  1.  When  the  phase.    May  1st,  10>>  20"  a.is.,  viewed  thia 

•tar  appean  in  a  bright  part  of  the  sky,  not  planet  with  a  povrer  of  60,  the  aperture  not 

fiff  from  that  quarter  in  which  the  sun  appears,  contracted.  It  appeared  distinct  Saw  it  about 

8.  When  an  object-glass  of  a  largo  aperture  the  same  time  with  a  power  of  16,  tha  apeiture 
(8M^ 
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Mif  etmtnetad  to  ^dwof  an  inelk  Hafving  of  diia  planet  when  eonndenblj  nearer  llie 

contracted  the  aperture  to  half  an  inch,  aaw  it  eun's  margin  than  aa  atated  in  the  aboif* 

more  iliatinctly.    When  the  contracted  aper^  obeenrationy  particularly  on  the  16th  of  Octo- 

tures  were  removed,  the  planet  could  with  her,  1819,  at  which  time  Venns  waa  aeea 

difficulty  be  diitingiuabed,  on  aeoonnt  of  the  when  only  six  days  and  nineteen  hours  past 

direct  rays  of  the  sun  striking  on  the  inside  the  time  of  the  superior  conjunction.    At 

of  the  tube  of  the  telescope.    The  sun  was  that  time  its  distance  from  the  sun's  eastern 

shining  bright,  and  the  planet  about  25'  of  limb  was  only  l^  2Sf  48".    A  subsequent  ob- 

time  in  R.  A.  west  of  his  centre,  their  differ-  servation  proved  that  Venus  can  be  seen  when 

ence  of  declination  being  3°  T,    May  7th,  only  1^  27'  from  the  sun*8  margin,  which  I 

10**  AM^  saw  Veaus  distinctly  with  a  power  consider  as  approximating  to  the  nearest  dis* 

of  60,  the  sun  shining  biigbt    It  was  then  tanoe  from  the  sun  at  which  this  planet  is 

about  19   of  time  in  R  aI,  and  4°  27'  in  distinctly  visible.    I  shall  only  state  further 

longitude  west  of  the  sun,  their  difference  of  the  two  or  three  following  observations. 

decUnation  being  2^  18'.    I  found  a  diminu-  June  7th,  1813,  lO**  a.ii.,  saw  Venus  with 

tion  of  aperture  particularly  useful  when  view-  a  power  of  60,  the  aperture  being  contracted 

ing  the  planet  at  this  time,  even  when  the  to  ^iha  of  an  inch,  the  direct  rays  of  the 

higher  powers  were  applied.    This  was  the  sun  not  being  inUrapttd  by  tht  top  of  the 

last  observation  I  had  an  opportunity  of  making  window*    The  aperture  having  been  further 

prior  to  the  conjunction  of  Venus  with  the  contracted  to  half  an  inch,  could  perceive  her, 

sun,  which  happened  on  May  25th,  at  9**  3""  but  not  quite  so  distinctly.    When  the  coq- 

A.M.  Its  geocentric  latitude  at  that  time  being  tractioiis  were  removed,  she  could  scarcely  be 

about  16'  south,  the  planet  must  have  passed  seen.    She  was  then  3^  33'  in  longitude,  and 

almost  close  by  the  sun's  southerki  limb,  nearly  16  minutes  in  time  of  R.  A.  distant 

Cloudy  weather  for  nearly  a  month  after  the  from  the  sun's  centre.  Some  fleeces  of  elands 

last  observation  prevented  any  further  views  having  moved  across  the  field  of  view,  she 

of  the  planet,  when  it  was  in  that  part  of  the  was  seen  remarkably  distinct  in  the  inter* 

heavens  which  was  within  the  range  of  the  stices,  the  sun  at  the  same  time  being  partly 

instrument  The  first  day  that  prov^  favour^  obscured  by  them.  August  19th,  1*'  10"  p.ii.,. 

able  afler  it  had  passed  the  superior  conjunc-  viewed  Venus  with  a  magnifying  power  oil 

tion  was  June  5th.    The  following  is  the  100.   Could  perceive  her  surfilce  fnd  gibbooa 

memorandum  of  the  observation  then  taken:  phase  almost  as  distinctly  as  when  Uie  sun 

June  5th,  O**  A.ir.,  adjusted  the  equatorial  is  below  the  horizon.  She  appeared  bright,, 
telescope  for  viewing  the  planet  Venus,  but  it  steady  in  her  light,  and  well  defined,  without 
could  not  be  perceived  on  account  of  the  that  glare  and  tremulous  appearance  she  ex- 
direct  rays  of  the  sun  entering  the  tube  of  the  hibits  in  the  evening  when  near  the  horiion. 
telescope.  I  contrived  an  apparatus  for  screen-  She  was  then  nearly  on  the  mbridian.  0» 
ing  his  rays,  but  could  not  get  it  conveniently  the  whole,  such  a  view  of  this  planet  is  as 
to  move  along  witli  the  telescope,  and  there-  satis&ctoiy,  if  not  preferable,  to  those  views 
fore  determined  to  wait  till  past  eleven,  when  we  obtain  with  an  ordinary  telescope  in  the 
the  top  of  the  windoyr  of  the  place  of  observa-  evening,  when  it  is  visible  to  the  naked  eye. 
tion  would  intercept  the  solar  rays.  At  !!'■  All  the  particulars  above  stated  have  beeO' 
20"*  A.M.,  just  as  the  sun  had  passed  the  line  confirmed  by  many  subsequent  obeervationa 
of  sight  from  the  eye  to  the  top  of  the  window,  continued  throughout  a  series  of  yean.  I 
and  his  body  was  eclipsed  by  it,  I  was  gratified  shall  state  only  two  reoent  obaervations,  which 
with  a  tolerably  distinct  view  of  the  planet,  show  that  Venns  may  be  aeen  somewhat 
with  a  power  of  60,  the  aperture  being  con-  nearer  the  sun  than  what  is  deduced  from  the 
tracted  to  -j^ths  of  an  inch.  This  distinctness  preceding  observations^  and  at  the  point  of  ita 
increased  as  the  sun  retired,  till,  in  two  or  superior  conjunction.  March  10tb»  184S-,  oiK 
three  minutes,  the  planet  appeared  perfecUy  served  the  planet  Venus,  then  very  near  the 
well  defined.  Saw  it  immediately  aiterwaid  sun,  at  19  minutes  past  11  ajk^  It  had 
with  a  power  of  30,  the  aperture  contracted  passed  the  point  of*  ito  superior  conjunction 
as  before.  Saw  it  also  quite  distinctly  with  a  with  the  sun  on  the  5th  .of  March,  at  l'*  ltK» 
power  of  15;  but  it  could  not  be  distinguished  p.x.  The  diffinrence  of  right  asoenaioB  b»> 
with  this  power  when  the  contracted  aperture  tween  the  sun  and  the  jrfanet  wse  then  about 
vras  removed.  At  this  time  Venus  was  just  6}  minutes  of  time,  or  about  1^  87^,  and  it 
3^  in  longitude,  oa  about  IS'  in  time  of  R.  A.  was  only  about  1°  21'  distant  fipooi  the  aun'a 
east  of  tiie  sun's  centre,  and  of  course  only  eastern  limb.  It  appeared  quite  distinct  and 
about  2}th  degrees  from  his  eastern  limb;  the  well  defined,  and  might  peih^M  have  been 
ttiflerence  of  their  declination  being  27',  and  aeen  on  the  preceding  day,  had  the  ohsorva* 
the  planet's  latitude  11'  north.  tion  been  then  made.    The  folloviing  obsev* 

Several  yean  afterward  I  obtained  riews  vation  shows  that  Venus  may  be  seen  sdE 
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mmnr  thu  mm  than  in  the  pieoading  ohMnra-  Tlie  ptacticd  oonduwHi  linom  ^at  (kmm- 

Hmu,  and  even  at  the  moment  of  iU  tuperior  tion  ia,  that  at  the  superior  eonjiractioo  tif 

oonjunction.    On  the  3d  of  October,  1848,  this  planet,  when  its  distance  from  the  son*! 

this  planet  passed  the  point  of  its  superior  maigin  is  not  less  than  58^,  it»  polar  and 

conjunction  with  the  sun  at  4^  16"  f.x.    At  equatorial  diameter  may  be  measured  bj  t 

Iwo  o'clock  F.v^  only  two  hours  befbfe  the  mierometer,  when  it  will  be  determined  whs* 

conjunction,  I  peroeii^  the  planet  distinctly,  ther  or  not  Venus  be  of  a  apheroidal  figoie. 

and  kept  it  in  view  for  nearly  ten  minutes,  The  Earth,  Mara,  Jupiter,  and  Saturn  sre 

till  some  dense  clouds  inteioepted  the  view,  found  to  be,  not  spheres,  but  epkeroidt,  having 

It  appeared  tolerably  distinct  and  well  defined,  their  polar  diorter  than  their  equatorial  diam- 

though  not  brilliant,  and  with  a  round,  full  eters.    But  tfie  true  6gure  of  Yenui  hat 

ftoe,  and  its  apparent  path  was  distinctly  never  yet  been  aseertttned,  because  it  is  only 

traced  several  times  across  the  field  of  view  of  at  the  superior  conjunction  that  die  present! 

the  telescope.    I  peroeived  it  afterward,  about  a  fiill,  enligfalened  hemispherB,  and  when 

half  past  four  p.x^  only  a  few  minutes  after  both  diameten  can  be  measured,  except  it 

it  had  passed  the  point  oi  conjunction,  on  the  time  when  she  transits  tiie  son's  disk, 

which  occasion  it  appeared  less  distinct  than  which  happens  only  twice  in  the  coarse  of 

in  the  preceding  observation,  owing  to  the  130  yeara.f 

low  altitude  of  the  planet,  being  then  only  a  ^  ^^  ,^^^  j^  j^^^^^  „.^,„  ^^,  ^^^ 

lew  degrees  above  the  honaon.     1  be  obser-  |„g  the  nature  of  the  •olar  telescope,  in  bii  "  Pki. 

v^tions,  ill  this  instance,  were  made,  not  with  lotopkia  BHunniea,*'  vol.  ill.  p.  85,  fires  tbe 

an  equatorial  instrument,  vrhich  I  generally  following  relation :  -Icaimot  liere  omtt  to  mes- 

..^          ,.           ^-.^       •^>               ^  tion  a  very  vtiiwiiai  pk9u*wi»non  that  I  onerred 

Uhs  in  such  obaervaUons,  but  with  a  good  ahout  ten  years  ago  fn  my  darkened  room.  The 

achromatic  teleseope  of  44}  indies  focal  dis-  window  looiced  towards  the  west,  and  the  spirt 

tanoe,  mounted  on  a  common  tripod,  with  a  of  Chichester  cathedral  was  before  h  «  ttedb- 

. :.  ,                r  AK  .•              A   '^     i^L  tance  ofSO  or  flO  yards.  I  uaed  very  often  to  divert 

terrestrial  power  of  95  Umes.     A  corneal  tube  myself  by  ohservinR  the  pleasant  maaner  in  wWc* 

about  ten  inches  long  vras  fixed  on  the  ob-  the  sun  itessed  behind  the  spire,  and  was  ediiwed 

ject-end  of  the  telesoope,  at  the  extremity  of  ^J^  for  some  time ;  for  the  teafe  of  !*•  ws  and 

^  •  ._.               _.        11-     u      'J*        *  of  the  spire  were  very  large,  being  Blade  by  a  lens 

which  an  aperture  1^  inches  m  diameter  was  of  IS  feet  focal  distance ;  and  onSe,  as  I  okerred 

placed,  so  as  to  intercept,  as  much  as  possible,  the  occultatlon  of  the  sun  behind  the  spire  Just  si 

the  direct  ingress  of  the  solar  rays.     The  top  «>»  «IJ»5  disappeared,  I  saw  several  ™»;  iJjW 

rf».       ^             u    r  .u       •   J         r  *,!>      I  round  bodies  or  balls  rannlnff  towards  Ine  •»■ 

the  upper  sash  of  the  wmdow  of  the  place  f^on  the  dark  part  of  the  room,  even  to  the  dii- 

of  observation  vras  likewise  so  adjusted  as  to  Unee  of  5tO  inches.  ^  I  observed  ibeir  raocimi  w«s 

intercept  the  greater  part  of  the  sun's  rays  »  »*«'«  irrefular,  hut  rectilinear,  and  seemed  ac- 

A^^  ^Z*^^^^  fu-  *-.i^    r  *u    *  I          ^      rnu^  celeratod  as  they  approached  the  sun.    Thfse  is- 

firoin  entering  the  tube  of  the  telescope.     The  „,„oua  globules  apVca  red  also  on  the  other  side 

sun's  dechnation  at  that  time  was   3°  w  of  the  spire,  and  preceded  the  snn,  mnning  ont 

south,  and  that  of  Venus  tt?  12'  south :  con-  1"*®  ***«  ^^^^  '^o""*  sometimes  more,  sometimei 

Ai-    *K^  ^;<K.— >«-^  ^r  j.w.i:««*:-.     ^ -  loss,  together,  In  the  same  manner  as  they  follow- 

s^iMnUy,  the  difference  of  dechnation  was  edtheJua  at  its  occnitation.    They  appeared  is 

I*'   Iv  .  the  distance  of  Venus  from  the  be,  in  genemi,  one-twentieth  of  an  inch  in  diaoe- 

sun's  centre ;  and  as  the  sun*8  diameter  was  ^'^  >^*^  therefore  toast  be  very  large,  laminosi 

.bo«t  IJC  V«.«.  w»  then  only  68'  from  th.  S25ni''ln'J«"u'b.rbylinf^S!:r.SlS:.S? 

Sim  s  northern  limb,  or  «r  less  than  two  diam-  appeared  not  in  open  daylight ;  bm  whether  of 

eten  of  the  sun.  ^o  meteor  kind,  or  what  sort  of  bodies  they 

Thi.  »  She  ne^  .pp««i™uion  to  ih,  RSSi.^  „>. -^If.  .^i.  SSirXi'^yeJ^ 

mn  at  which  I  have  ever  beheld  this  planet,  earing  the  xenith  distances  of  the  pole  star,  be  oh* 

and  it  demonstrates  that  Venus  may  be  seen  served  a  somewhat  similar  phenomenon,  which 

ji«^n  within   ■  <1a»mo  /*f  tktt  «,»*.  m<i»^>i .  ^^  described  as  ''a  luminous  body  which  pssief 

ovto  within  a  degree  of  the  sun  s  margin;  ^ver  the  field  of  the  universal  teleseope ;  that  ill 

and  It  IB,  perhaps,  the  nearest  position  to  that  motion  was  neither  perfectly  equnl  nor  rectilinear, 

himinaiy  in  which  ibis  planet  can  be  dis-  *>«  resemhied  very  much  the  unequal  and  some- 

timtflv  n«n«At««^      u  «h^JL  «k.»  *k4>  i;»k*  •*_  ^^*i  serpentine  motion  of  an  ascending  rocsei; 

tmctly  perceived.     It  shows  that  the  light  re-  .„j  ^e  concluded  that  It  must  have  been  »*s  me- 

fleeted  from  the  surfeoe  of  Venus  is  far  more  teor'*  or  *' shooting  sur*'  descending  fmm  the 

brilliant  than  that  reflected  from  the  surfiice  bJf  her  regions  of  the  atmosphere.  (See  Rdinborgh 

ftf  raip  mA/v»  .  fi«*  »/«  *»^  ^f  *k:.  n^w.*„»..i  Philosophical  Journal  for  April.  I«5,  No.  xxit) 

Of  our  moon ;  for  no  trace  of  this  nocturnal  ,„  ««Vequent  observations  on  Venus,  to  deter- 

lumtnary  can  be  perceived,  even  when  at  a  mine  the  neareet  positions  to  the  son  In  which 

much  greater  distance  fi'om  the  sun,  nor  is  ^^"^  planet  could  be  seen,  I  had  seversl  times  sa 

there  anv  other  celestiAl  bodv  that  ntn  hn  oPPOrt«n*ty  of  wHnessIng  simflar  Phenomena,   i 

any  omer  cetesuai  ooay  U)at  can  oe  wa.  not  a  little  surpMsed,  whea  searrhra*  ft>r  the 

seen  withm  the  himt  now  stated.     This  is  the  planet,  fVequently  to  perceive  \  body  pan  serosi 

first  observation,  so  lar  as  my  information  ex-  *he  fleld  of  the  teleseope,  apparently  of  the  same 

torf^  of  Venu.  having  been  «en  lU  tJu,  tune  r4^«X;;n'..'?■^;!^,:.!^Th.*J:ik^^^ 

ofhersupenorconjuncUon.*  body  for  the  planet,  iHi  its  rapid  motion  «nd^ 

,^^,  eelved  me.    In  several  instances  four  ♦''/•J  " 

*  This  observation  Is  inserted  to  the  "  Edinburgh  these  bodies  appeared  to  cross  the  fleld  of  viev, 

PhloMDhtsal  Journal'*  for  January,  1844.  sometimes  in  a  perpendicatar,  and  at  other  taM 
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Tbe  fcnowtng  condiMoiii   an   dedaoed  be  nen  with  an  aqiiatoinl  teleioope  evwf 

ftom  the  obaenrations  on  Venui :  clew  day  without  inteijiiptioii,  except  abovt 

1.  That  thie  planet  may  be  eeen  dietinctly,  the  period  of  its  inferior  conjunction,  when 
with  a  moderate  degree  of  magnifying  power,  its  dark  hemisphere  is  turned  towards  the 
at  the  moment  of  iU  superior  eonjunetian  earth,  and  a  short  time  before  and  after  it. 
with  the  sun,  when  its  geocentric  latitude,  When  its  geocentric  latitude  is  less  than  1* 
either  north  or  south,  at  the  time  of  oonjuno-  14,'  it  will  be  hid  only  about  four  days  before, 
tion,  is  not  less  than  1°  14',  or  when  the  and  the  same  time  after  its  superior  conjune- 
planet  is  about  58'  from  the  sun's  limb.  This  tion.  During  the  same  period  it  will  be  io- 
conclusion  is  deduced  from  the  observation  of  Tisib&e  to  the  naked,  eye,  and  consequently  no 
October  2,  1843,*  stated  above.  obaenrations  can  be  made  upon  it  with  « 

2.  Another  conclusion  is,  that  during  the  common  telescope  for  nearly  six  months,  and 
space  of  683  days,  or  about  19  months---tlie  sometimes  more,  accoidbig  as  its  declinatioii 
time  this  planet  takes  in  moving  from  one  is  north  or  south,  namely,  about  two  or  three 
conjunction  with  the  sun  to  a  like  conjunction  months  before,  and  the  saoie  time  after  its 
again — ^when  its  latitude  at  the  time  of  its  superior  conjunction,  except  where  there  is  a 
superior  conjunction  exceeds  l^  14',  it  may  very  free  and  unconfined  horizon.    In  legard 

ia  a  horiionul  dircctloa.    Thsy  appeared  %o  be  ligent  artist  who  was  smonf  them  to  Isarn  the 

luminout  bodies,  somewhat  reaembliog  the  a|»-  objeet  that  Axed  hit  attention.    He  replied,  **  We 

pearance  of  a  planet  when  viewed  In  the  daytime  are  looking  at  the  stars  which  are  detaching  theoi- 

with  a  moderate  magnifying  power.  Their  motion  selves  from  the  sun.*'    *'■  You  may  look  yourself; 

was  nearly  rectilinear,  but  sooMtiroes  inclined  to  that  will  be  the  shortest  way  to  learn  the  flict.** 

a  waving  or  serpentine  form,  and  they  appeared  He  looked,  and  saw,  ia  tkct,  not  stars,  bot  balls 

to  move  with  considerable  rapidity— the  telescope  of  fire,  of  a  diameter  equal  to  the  larftest  stars* 

being  famished  with  a  power  of  about  70  times,  which  were  projected  in  various  directions  from 

1  was  for  a  considerable  lime  at  a  loss  what  op^  the  upper  hemisphere  of  the  sun,  with  an  inealeti- 

nion  to  form  of  the  nature  of  these  bodies ;  but,  lable  velocity  ;  and  although  this  velocity  of  pr«»- 

having  occasion  to  continue  these  observations  Jectlon  appeared  the  same  in  all,  yet  they  did  not 

almost  every  clear  day  for  nearly  a  twelvemonth,  all  attain  the  same  distance.    These  globes  were 

I  had  frequent  opportunities  of  viewing  this  phe-  projected  at  unequal  and  pretty  short  Intervals, 

nomenon  in  different  aspects,  and  was  at  length  Several  were  often  projected  at  once,  but  always 

enabled  to  form  an  opinion  as  to  the  cause  of  at  diverging  from  one  another.    Some  of  them  oe- 

least  ««M«  of  the  appearances  which  presented  Bcribed  a  right  line,  and  were  extinguished  in  the 

themselves.    In   several   instanees,  the    bodies  distance :  some  described  a  parabolic  line,  and 

alluded  to  appeared  much  larger  than  usual,  and  were  in  like  manner  extinguished;  others,  again, 

to  move  With  a  more  rapid  velocity ;  In  which  after  having  removed  to  a  certain  distance  in  a 

ease  I  could  plainly  perceive  that  they  were  no-  right  line,  retrograded  upon  the  same  line,  and 

thing  else  than  birds  of  diflbfent  siaes,  and  appa.  seemed  to  enter,  stUI  luminous,  Into  the  sun's 

rently  at  different  distances,  the  convex  surface  disk.    The  ground  of  this  magniflcent  pietare  was 

of  whose  bodies,  in  certain  positions,  strongty  re-  a  sky-blue,  somewhat  tinged  with  brown.    Sncli 

fleeted  the  solar  rays.    In  other  instances,  when  was  his  astonishment  at  the  sight  of  so  majestic  a 

they  appeared  smaller,  their  true  shape  was  un-  apeetaele,  that  it  was  impossible  for  him  to  keep 

distinguishable,  by  reason  of  their  motion  and  his  eyw  off  It  till  It  ceased,  which  happened  gra> 

their  distance.  dually  as  the  eclipse  wore  off  and  the  solar  rays 

Having  inserted  a  few  remarks  on  this  subject  resumed  their  ordinary  lustre.    It  was  remarked 

in  No.  XXV.  of  the  Edinburgh  PhVoeopbleal  4our>  by  ane  of  the  crowd  that  **  the  sun  projected  most 

aal  for  July,  18^,  particularly  in  reference  to  stars  at  the  time  when  it  was  palest;'*  and  that 

Professor  Ifansteen'g  opinion,  that  article  cams  the  circumstance  which  first  excited  attention  to 

under  the  review  of  M.  lierres,  sub-prefect  of  Bm-  this  phenomenon  was  that  of  a  woman,  who  cried 

bran.  In  a  paper  inserted  in  the  .daasissds  OkimU  out,"  Come  here  I  come  and  see  the  flames  that 

for  October,  1835,  entitled,  **  Notices  regarding  are  issuing  fW>m  the  sua  I*' 

fiery  meteors  seen  during  the  day.**    (See  Edln-  I  have  stated  the  above  fkots  because  they  may 

borgh   Philosophical  Journal  for  July.  1896,  p.  aflerward  tend  to  throw  light  upon  certain  objecta 

114.)    In  the  diseaasioa  of  this  subject.  Id.  flerres  or  phenomena  with  which  we  are  at  present  un- 

admiu  that  the  light  relleeted  very  obliquely  from  acquainted.    The  phenomenon  of  **  falling  stars" 

the  feathers  of  a  bird  is  capable  of  producing  an  has  of  late  years  excited  considerable  attention, 

effect  similar  to  that  which  I  have  now  described,  and  It  seems  now  to  be  admitted  that  at  least  cer- 

bat  that  "the  explanation  ought  not  to  be  fsnsrsi-  tain  species  of  these  bodies  descend  from  regions 

ixstf."    lie  remarks,  that  while  observing  tlM  SUB  fhr  beyond  the  limits  of  our  atmosphere.    This 

at  the  repeating  circle,  he  frequently  perceived,  may  be  pronounced  as  eertain  with  regard  to  the 

even  through  the  coloured  glass  adapted  to  the  **  November  Meteors.'*    May  not  soma   of  the 

eyepiece,  large  luminous  points  which  traversed  phenomena  described  above  be  connected  with 

the  field  of  the  telescope,  and  which  anpeared  too  the  fbll  of  meteoric  stones— the  showers  of  fblling 

well  defined  not  to  admit  them  to  be  distant,  and  stars  seen  on  the  Itth  and  ISth  of  November,  er 

subtended  too  large  angles  to  Imagine  them  birds,  other  meteoric  phenomena  whose  causes  we  have 

In  illustration  of  this  sul^eet,  he  states  the  follow-  hitherto  been  unable  to  explain)    Or,  may  ws 

lag  Aicts :  On  the  7th  of  8eptember,  IdiO,  after  eoneeive  that  eertain  oelestial  bodies,  with  whose 

having  observed  for  some  time  the  eclipee  of  the  nature  and  destination  we  are  as  yet  unacquaint* 

snn  which  happened  on  that  day,  he  intended  to  ed,  may  be  revolving  in  diffbrent  courses  In  the 

take  a  walk  in  the  fields,  sad  on  erossiag  the  town,  regions  around  us,  some  of  them  onaque  and 

Jia  saw  a^umerous  group  of  individuala  of  every  others  luminous,  and  whose  light  is  undistingulaj^ 

age  and  sex,  who  had  their  eyes  fixed  in  the  di-  able  by  reason  of  the  solar  eflUlgence  1 

rection  of  the  sun.    Further  on,  he  perceived  an-  *  For  an  explanation  of  the  manner  of  viewtng 

ather  group,  having  their  eyes  in  like  manner  Veans  at  her  superior  coi^unctioa,  see  **  Oeleatlai 

twaed  towards  the  saa.   Os  questioned  an  latelr  Scenery.*' 
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to  the  time  in  whicli  this  planet  can  be  hid  with  this  power  that  I  have  reason  to  beBevt 

iboQt  the  pfnod  of  its  inferior  conjunction,  I  it  would  have  been  perceived  with  a  power 

have  ascertained  from  observation  that  it  can  of  six  or  seven  times.    When  the  aperture 

never  be  hid  longer  than  during  a  space  of  2  was  contracted  to  Aths  of  an  inch,  and  after- 
days  32  hours,  having  seen  Venus,  about'  ward  to  half  an  inch,  there  was  little  peitep- 

noon,  like  a  fine,  slender  crescent,  only  35  tible  difference  in  its  appearance.     It  was 

honra  after  she  had  passed  the  point  of  her  then  about  58®  in  longitude  east  of  the  sun. 

faiferior  conjunction ;  and  in  a  late  instance  Though  Jupiter,  when  at  a  considerable 

•he  was  se6n  when  little  more  than  a  day  distance  from  the  sun,  and  near  his  opposition, 

irom  the  period  of  conjunction.    The  longest  appears  to  the  naked  eye  with  a  brilliancy 

time,  therefore,  that  this  planet  can  be  hid  nearly  equal  to  that  ofVenus,  yet  there  is  a  very 

from  view  during  a  period  of  589  days,  b  only  striking  difterenoe  between  them  in  respect 

.about  ten  days ;  and  when  its  latitude  at  the  of  lustre  when  viewed  in  daylight    Jupiter, 

time  of  the  superior  conjunction  equals  or  ex-  when  viewed  with  a  high  magnifying  power 

oeeds  1®  H',  it  can  be  hid  little  more  than  in  the  daytime,  always  exhibits  a  very  dull, 

two  days.    This  is  a  drcumstanoe  which  can-  cloudy  appearance,  whereas  Venus  appears 

not  be  affirmed  of  any  other  celestial  body,  with  a  moderate  degree  of  splendour.    About 

the  sun  only  excepted.  the  end  of  June,  1613,  between  five  and  six 

3.  That  every  variation  of  the  phases  of  in  the  evening,  havi;ig  viewed  the  planet 
this  planet,  from  a  slender  crescent  to  a  full,  Venus,  then  within  20®  of  the  sun,  and  which 
enlightened  hemisphere,  may,  on  every  clear  appeared  with  a  moderate  degree  of  luslie,  I 
day,  be  conveniently  exhibited  by  means  of  directed  the  telescope  to  Jupiter,  at  that  time 
the  equatorial  telescope.  This  circumstance  more  than  32®  from  the  sun,  when  the  oon- 
lenders  this  instrument  peculiarly  useful  in  trast  between  the  two  planets  was  very  strik- 
the  instruction  of  the  young  in  the  principles  ing,  Jupiter  appearing  so  faint  as  to  bo  jusi 
of  astronomy;  for  if  the  phase  which  Venus  discernible,  though  his  apparent  magnitude 
should  exhibit  at  any  particular  time  be  known,  was  nearly  double  that  of  Venus.  In  this 
the  equatorial  telescope  may  be  directed  to  observation  a  power  of  65  was  used.  In  his 
the  planet,  and  its  actual  phase  in  the  heavens  approach  towards  the  sun,  about  the  end  of 
be  immediately  exhibited  to  the  astronomical  July,  I  could  not  perceive  him  when  he  was 
pupil.  within   16®  or  17®  of  his  conjunction  with 

4.  Since  it  is  only  at  the  period  of  the  that  luminary.  T%e9t  arcumatances  fumuh 
superior  conjunction  that  this  planet  presents  a  sensible  and  popular  proof,  independently 
a  fiill,  enlightened  hemisphere,  and  since  it  is  of  astronomical  calculations,  tkat  the  planet 
only  when  this  phase  is  presented  that  both  Jupiter  it  placed  at  a  much  greater  mtanee 
hi  diameters  can  be  measured,  it  is  of  some  from  the  sun  than  Venus,  since  its  light  b 
importance  that  observations  be  made  on  it  at  so  faint  as  to  be  scarcely  perceptible  when 
the  moment  of  conjunction,  by  means  of  more  than  20  degrees  from  the  son,  while 
|K>werfuI  telescopes  fumbhed  with  microme-  that  of  Venus  b  dbttnctly  seen  amid  the  lull 
tors,  so  as  to  determine  the  difference  (if  any)  splendour  of  the  solar  rays,  when  only  about 
between  its  polar  and  equatorial  diameters.  a  degree  from  the  margin  of  that  luminary. 

5.  Another  conclusion  from  the  obscrvap  With  a  power  of  65  I  have  been  enabled  to 

tions  on  Venus  b,  that  a  moderate  diminution  distinguish  the  heUs  of  Jupiter  before  sunset, 

of  the  aperture  of  the  object-glass  of  the  tele-  but  could  never  perceive  any  of  hb  satellites 

scope  b  useful,  and  even  necessary,  in  view-  till  the  sim  was  below  the  horizon.     There 

ing  this  planet  when  near  the  sun.    Its  effect  are  no  observations  which   so  sensibly  and 

is  owing  in  part  to  the  direct  solar  rays  being  strikingly  indicate  the  different  degrees  of  light 

thereby  efifectually  excluded,  for  when  these  emitted  by  the  difterent  planets  as  those  ^hich 

rays  enter  directly  into  the  tube  of  the  tele-  are  made  in  the  daytime.     To  a  common  ob- 

scope,  it  b  veiy  difficult,  and  almost  impossi-  server,  during  night,  Jupiter  and  Venus  ap- 

ble,  to  perceive  thb  planet,  or  any  other  ce-  pear,  in  a  clear  sky,  neiariy  with  equal  bnl- 

lesttal  body  when  in  the  vicinity  of  the  sun.  liancy,  and  even  Mars,  when  about  the  point 

rxr  ^    _.. ^  r  -.V 1  *L     D/      j.  of  hb  oDposition  to  the  sun,  appears  with  a 

O&MmrfMo.  m  J^pUer  and  «thtr  Planet,.  ,,^  J^^i  rimii»t,  though  ttag«l  wilh 

Thb  planet  is  very  easily  distmguished  in  a  ruddy  hue;  but  when  seen  in  daylight  their 

the  daytime  with  a  veiy  moderate  magnify-  aspect  b  very  dissimilar.    Thb  drcumstanoe 

ing  power,  when  it  b  not  within  30®  or  35®  evidently  indicates,  1.  That  these  planets  are 

of  the  sun.    The  following  extract  from  my  placed  at  difterent  distances  from  the  sun,  and 

memorandums  may  serve  as   a  specimen :  consequently  are  furnished  with  difllerent  de« 

May  12,  1813,  1|>  40*  px.,  saw  Jupiter  with  grees  of  light  proportional  to  the  square  of 

a  power  of  15  times,  the  aperture  not  eon-  their  distances  from  that  luminary;  and,  S. 

tracted.     The  planet  appeared  so  distinct  That  there  an  certain  eireamslanoes  eOB- 


UTIUTir  OF  DAT  OBSERVATION& 

neoted  widi  the  sorfkoes  and  tlnMMplieics  of  8oeh  tfe  aome  ipeciiiieiM  of  dio 

the  planetary  bodies  which  render  the  light  liona  I  have  made  on  the  heavenly  bodiea  iu 

they  emit  mora  or  lew  intenae,  independently  the  daytime,  and  the  ooncluaions  which  may 

of  their  diflferent  distanoea  from  the  eentral  be  deduced  from  them.    I  have  been  induced 

luminary;  for  Mars,  though  much  nearer  to  to  communicate  them  from  the  eonaideration 

the  aun  than  Jupiter,  is  not  so  easily  distin-  that  the  moat  minute  facts  in  relation  to  any 

guished  in  the  daytime,  and  even  in  the  night  acience  are  worthy  of  being  known,  and  may 

time  appears  with  a  iers  degree  of  lustre.  possibly  be  useAiJ.    They  may  at  least  gratify 

My  observations^  on  Saium  in  daylight  the  aatronomical  tyro  with  some  information 

have  not  been  ao  frequent  as  those  ou  Jupiter,  which  he  will  not  find  in  the  common  treatises 

I  have  been  enabled  to  distinguish  his  ring  on  Astronomy,  and  may  perhaps  excite  him 

several  times  before  sunset  with  a  power  of  to  proaecute  a  train  of  similar  observations  for 

66,  but  his  great  aouthem  declination,  and  confirming  or  correcting  those  which  haw 

consequent  low  aUiUide,  a*  the  periods  when  been  noted  above. 

these  observations  were  made,  were  unfavour-  Besides  the  deductions  already  atated,  the 

able  for  determining  the  degree  of  his  visibility  following  general  conclusions  may  be  noted : 

in  daylight;  for  a  planet  or  a  star  is  always  1.  That  a  celestial  body  may  be  as  easily  di** 

more  distinctly  perceptible  in  a  high  than  in  tinguished  at  noonday  as  at  any  time  betwoen 

a  low  altitucle,  on  account  of  the  superior  the  hours  of  nine  in  the  morning  and  threie  in 

purity  of  the  atmosphere  through  which  a  the  afternoon,  except  during  the  short  days  in 

celestial  object  is  seen  when  at  a  high  elevap  winter.   2.  They  are  mors  easily  distinguished 

tion  above  the  horizon.    This  planet,  how-  at  a  high  than  at  a  low  altitude — in  the  after- 

ever,  ia  not  nearly  so  distinctly  visible  in  day-  noon  than  in  the  morning,  especially  if  their 

light  as  Jupiter,  and  1-  have  chiefly  seen  it  altitudes  be  low— and  in  the  northern  region 

when  the  sun  waa  not  more  than  an  hour  or  of  the  heavens  than  in  the  southern.    The 

.  two  above  the  horizon,  but  never  at  noonday,  difficulty  of  perceiving  them  at  a  low  altitude 

although  it  is  probable  that  with  powerful  in-  is  obviously  owing  to  the  thick  vapours  near 

atruments  it  may  be  seen  even  at  that  period  the  horizon.    Their  being  leas  easily  dirtin- 

of  the  day,    The  planet  Mara  is  seldom  die*  gmshed  in  the  morning  than  in  the  afternoon 

tinotly  visible  in  Che  daytime,  except  when  at  is  owing  to  the  undulationa  of  the  atmosphere, 

no  great  distance  fix>m  its  opposition  to  the  which  are  generally  greater  in  the  morning 

son.    Tiie  following  is  a  memorandum  of  an  than  in  the  afternoon.  This  may  be  evidently 

observation  on  Mars,  when  in  a  fovourable  perceived  by  looking  at  distant  land  objects  at 

position:  October  24,  1836,  saw  the  planet  those  times, in  a  hot  day,  through  a  telescope 

Mars  distinctly  with  a  power  of  about  60,  at  which  magnifies  about  40  or  60  timea,  when 

40  minutea  past  9  i.x.,  the  sun  having  been  they  will  be  found  to  appear  tremulous  and 

above  the  horizon  nearly  three  hours.    It  ap-  distorted  in  consequence  of  these  undulations, 

peered  tolerably  distinct,  but  scarcely  ao  brU-  especially  if  the  sun  be  shining  bright.    In 

hant  as  a  fixed  star  of  the  first  magnitude,  consequence  of  this  drcumstanoe,  we  can 

though  with  apparently  as  much  light  as  seldom  use  a  high  teneatnal  power  with  efiect 

Jupiter  generally  exhibits  when  viewed  in  on  land  objects  except  eariy  in  the  morning 

daylight.  It  ooukl  not  be  traced  longer  at  the  and  a  short  time  before  sunset    Their  being 

time,  so  as  to  ascertain  if  it  could  be  seen  at  more  easily  distinguished  in  the  northern  le- 

midday,  on  account  of  the  interposition  of  the  gton  of  the  heavens  is  owing  to  that  part  of 

weatem  side  of  the  window  of  the  place  of  the  sky  being  of  a  deeper  azure,  on  aoooont 

observation.    The  ruddy  aspect  of  this  planet  of  its  being  kiss  enlightraed  than  the  aouthem 

^-^oubtless  caused  by  a  dense  atmoaphere  with  the  splendour  of  the  solar  raya. 

with  which  it  i«  enw«,«l-i.  one  of  ^  pj^j,  j.  CelutUdDay  Obtnatimt. 
eansea  which  prevents  its  appearing  with  '  ^  ^ 
brilliancy  in  the  daytime.  With  respect  to  The  observationBon  the  heavenly  bodies  in 
the  planet  Mercury,  I  have  had  opportunitiea  the  daytime,  to  which  I  have  now  directed 
of  observing  it  several  times  after  sunrise  and  the  attention  of  the  reader,  are  not  to  be  oosi- 
before  sunset,  about  10  or  12  days  before  and  sidered  as  merely  gratifications  of  a  rational 
after  its  greatest  elongation  firom  the  aun,  curiosity,  but  may  be  rendered  subservient  lo 
with  a  power  of  45.  I  have  several  times  the  promotion  of  astronomical  science.  Ai 
searched  for  this  planet  about  noon,  but  could  to  the  planet  Venus:  when  I  consider  the 
not  perceive  it.  The  air,  however,  at  the  degree  of  brilliancy  it  exhibita,  even  in  day- 
times alluded  to,  was  not  very  clear,  and  I  light,  I  am  convinced  that  uaefiil  observationa 
waa  not  certain  that  it  waa  within  the  field  of  might  frequently  be  made  on  its  sur&oe  in 
cf  the  telescope,  and  therefore  I  am  not  con-  the  daytime,  to  determine  aome  of  its  physical 
vinced  but  that,  with  a  moderately  high  power,  peculiarities  and  phenomena.  8uch  observ»- 
it  may  be  seen  even  at  noonday.  tions  might  set  at  rest  any  disputes  which 
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itin  eiift  mpeding  the  period  of  rotar  fcrier  taaymUcOaUf  ongr  be  taoMmti  m  Ai 
Hon  of  tbie  pUmet  CaflMniyfromoboerratioiis  moot  eligible  tinwe  finr  proeeonling  sMch  o^ 
OB  a  brigbt  spot,  which  advanced  ao^' in  24  aervationiL  If  this  aappoeed  aafeellite  be  almil 
84"*,  detenmned  the  time  of  iti  rotation  to  be  one-thiid  or  one-loDrth  of  liM  diameter  of  Ha 
83  boaia  20  nmiutee.  On  tkio  other  hand,  priraniy,  aa  Caanii,  Short,  BandouiB,  Mont- 
Bianchini,from8inularobaerTationa,condi]ded  banon,  Montaigne,  and  other  aatranomen 
that  its  diomal  period  was  24  days  and  8  snpposed,  it  most  be  nearly  is  Itfge  as  M«* 
houiB.  The  difficulty  of  deciding  between  cuiy,  which  has  been  fteqnently  seen  in  dvf* 
tliese  two  opinions  arises  from  the  short  tinB  light.  If  each  a  satellite  have  anal  existence, 
in  which  obaervations  can  be  made  on  this  and  yet  vndistBignkhabn  indayligbt,itssap- 
planet,  either  before  sunrise  or  after  snnset,  fiioe  mnst  be  of  a  veiy  diflerent  qaali^  for 
wUch  prevents  ns  from  tracing  with  aeeniacy  reflecting  the  lajrs  of  l^t  from  that  ai  iti 
'ttia  progressive  motion  of  its  spots  for  a  mai-  primaiy ;  for  it  is  obvious  to  every  one  who 
flcient  length  of  time ;  and,  although  an  ob-  has  seen  Vemis  with  a  high  pmier  in  the 
servar  shsuJd  mark  the  motion  of  the  spots  at  daytime,  Aal  a  body  of  e^al  brilliancy,  though 
he  same  hour  on  two  succeeding  evenings,  four  times  less  in  diameter,  woold  be  qiils 
and  find  they  had  moved  forward  15^  in  24  peioeptible,  and  exhibit  a  Tisible  dink.  Soek 
hours,  he  would  still  be  at  a  less  to  detei^  observations,  however,  would  be  made  wA 
nine  whether  they  had  moved  only  16°  in  all  much  greater  efieet  in  Italy  and  odier  soaAem 
sines  fte  preceding  observation,  or  had  countries,  and  partioulariy  in  tropical  clinutoi^ 
flnished  a  revolution  and  15°  more,  li,  there-  such  ss  the  southern  parts  of  Asia  tad 
fofe,  any  spots  could  be  perceived  on  the  sur-  America,  and  in  the  West  India  isfandi^ 
fooa  of  Venus  in  the  daytime,  their  motion  where  the  sky  is  mora  eiear  and  sstom^  nd 
■Hght  be  traced,  when  ahe  is  in  northdedina-  whera  the  planet  may  be  newed  at  higbti 
tioQ,  for  12  houn  or  more,  which  would  com-  altitudes  and  fcft  a  greater  length  ef  tna^ 
^lately  settle  the  period  of  rotatioo.  That  it  without  the  xntemtptaim  ef  dond^  Ihn  li 
■not  improbflfble  thai  spots  fittsd  for  this  pur-   eur  island. 

pose  may  be  disoovered  on  her  disk  in  the  Again,  the  apparent  magnitodes  d  Ifae 
daytime,  uppeais  from  some  of  the  observa-  fixed  stars,  the  qjuaHtity  of  tight  they  rape^ 
tions  of  Cassini,  who  saw  one  of  her  spots  ively  ennt,  and  tiie  precise  class  of  magnitode 
vriien  the  sun  waa  nwre  than  eight  degrees  which  should  be  aasigned  to  theov  nu^t  be 
above  the  horixon.*  The  most  distinct  and  more  accurately  determined  by  day  obsona* 
sarisfiictory  views  I  have  ever  had  of  this  pla-  tions  than  by  their  appearance  in  the  noditf* 
net  were  those  which  I  obtained  in  the  day-  nal  sky.  All  the  stan  which  are  reckoned  to 
time,  in  summer,  when  it  was  viewed  at  a  belong  to  the^/Sril  magnitude  me  ntt  e^vsBy 
high  altitude  with  a  44^  inch  achromatic  dislinguishiiblem  daylight.  For  example,  te 
telescope,  carrying  a  power  of  150.  I  have  stars  AU^banm  and  Pree^^  era  net  so 
at  such  times  distinctly  perceived  the  distinct  easily  distinguished,  nor  do  they  appesr  w/t 
tion  between  tlie  shade  and  colour  of  its  tiie  same  degree  of  lustra  by  di^,  as  the  rtui 
maigin  and  the  superior  lustra  of  its  central  a  JAfrm  and  Capetta.  In  WkB  manaer,  ^ 
parts,  and  some  spoU  have  occasionally  been  stars  AUair,  A^hardf  Deneb  Ba»  XAsgiifi 
seen,  though  not  so  distuictly  marked  as  to  eonsiderBd  as  bekmging  to  tbeseeim^  wa^ 
Aetemiine  its  rotation.  Such  distinct  views  tude,  ara  not  equidly  distnguishable  }fj  ^ 
are  seldom  to  be  obtained  in  the  evening  after  same  apoitura  and  magnifying  power,  which 
aanaet,  on  acoount  of  the  undulatioiis  of  the  seems  to  indicate  that  a  difierant  quantily  ^ 
atmosphera,  and  the  dense  mass  of  vapours  light  is  emitted  by  tbeee  stars^  arisuig  from  s 
through  which  the  celestial  bodies  ara  viewed  diflerance  either  in  their  magnitude,  their  £■- 
when  near  the  horiaon.  tance,  or  the  quali^  of  the  li|^  with  whim 

Nor  do  I  consider  it  altogether  improbable  Aey  ara  irradiated, 
tiiat  its  eaieiiite  (if  it  have  one,  as  some  have  The  foUowuig  ara  likewise  practical  pv> 
auppoaed^  may  be  defected  in  the  daytime,  poees  to  which  celestial  day  observationi  oasf 
srhen  this  planet  is  in  a  fovourable  position  be  a{^lied.  In  aceuiately  adjusting  eiwolar 
for  such  aa  observation,  particulariy  when  a  and  tranait  instruments,  it  is  usefol,  and  even 
pretty  large  portion  of  its  enlightened  snrftoe  neceaMiy,  for  determining  the  exsct  pontiM 
ife  turned  towarda  die  earth,  andwhen  its  ef  the  meridian,  to  take  observatioas  of  ^ 
satellite,  of  course,  must  present  a  similar  tain  stars  which  difier  greatly  in  asDithdjii| 
phase.  About  the  pi|ipd  of  its  greatest  elon-  tanee,  and  which  transit  the  meridian  wenj 
gation  fium  the  sun,  sflR  so<m  after  it  assumes  at  the  same  time.  But  ss  the  rtw  M 
a  cnioent  phase,  in  its  approach  to  the  in-   situated  for  this  purpose  cannot,  at  every  oofn 

son,  be  ssen  in  the  evemngs,  we  on"*^ J^ 

»i.5rf«i3i?''iiHl5rj;?«^'#!S*'  «  ^n  ils  'm    certain  cases,  wait  for  several  maoAiM  he^ 
togrdopcdia    Briuanics.   Vol.   II.   p.   4»,   3d    ^^  observalioi-  can  be  «lid^  •nl-'  «• 

CMt) 


OS  THE  QUADRAIfT. 


m 


■lake  them  In  the  daytime,  which  can  iwy 
easily  be  done  if  the  iiwtrument  have  a  tele- 
aoope  adapted  to  it,  furnished  with  eoch 
powers  as  those  above  stated,  or  higher  powexs 
if  required.  I  have  likewiw  made  use  of  ob- 
•ervations  on  the  stan  in  the  daytime  fixr  ad- 
justing a  clock  or  watch  to  mean  time,  when 
the  sun  was  in  a  aituation  beyond  the  range 
of  the  instrument,  or  obscured  by  clouds,  and 
when  I  did  not  choose  to  wait  till  the  evening. 
This  may,  at  first  view,  appear  to  some  as 
paradoxical,  since  the  finding  of  a  star  in 
daylight  depends  on  our  knowing  its.  right 
ascension  fix>m  the  sun,  and  this  last  circum* 
atanoe  depends,  in  some  measure,  on  our 
knowing  the  true  time.  But  if  a  watch  or 
clock  is  known  not  to  have  varied  above  aeven 
or  eight  minutes  from  the  time,  a  star  of  the 
first  magnitude  may  easily  be  found  by  mov- 
ing the  telescope  a  little  backward  or  forwaid 
till  the  star  appear;  and  when  it  is  oooe 
found,  the  exact  variation  of  the  movement  is 
then  ascertained  by  comparing  the  calculations 
irhich  were  previously  necessary  with  the 
time  pointed  out  by  the  nonius  on  tbe  equa^ 
torial  circle ;  or,  in  other  words,  by  ascertain- 
ing the  difierence  between  the  time  assumed 
and  the  time  indicated  by  the  instrument 
when  the  star  appears  in  the  centre  of  the 
field  of  view.  AU  this  may  be  accompUshett 
in  five  or  six  minutes. 

Besides  the  practical  purposes  now  stated, 
the  equatorial  telescope  is  perhaps  the  best  in- 
atrument  for  instructing  a  learner  in  the  vari> 
oils  operations  of  practical  astronomy,  and 
particularly  for  enabliug  him  to  distinguiah 
the  names  and  positions  of  the  principal  stars ; 
lor  when  the  right  ascension  and  declination 
of  any  star  is  known  from  astronomical  tables, 
the  telescope  may  be  immediately  adjusted  to 
point  to  it,  which  will  infallibly  prevent  his 
mistaking  one  star  for  another.  In  this  way, 
likewice,  the  precise  position  of  the  planet 
Marcwjf,  UramUf  Yuta^  Juno,  Cere$f  FaU 
hs,  a  small  comet,  a  nebula,  a  double  star,  or 
any  other  celestial  body  not  easily  distinguish- 
able by  the  naked  eye,  may  be  readily  pointed 
out,  when  its  right  ascension  and  declination 
are  known  to  a  near  approximation. 

In  conclusion,  I  cannot  but  express  my 
surprise  that  the  equatorial  telescope  is  so 
little  known,  by  many  of  the  k>ven  of  astro- 
nomical science.  In  several  respectable  acade- 
mies in  this  part  of  Britain,  and,  if  I  am  not 
misinformed,  in  most  of  our  univerrities,  this 
instrument  is  entirely  unknown.  This  ia  the 
more  unaccountable,  as  a  small  equatorial  may 
be  purchased  for  a  moderate  sum,  and  as  there 
js  no  single  instrument  so  well  adapted  for 
illustrating  all  the  operationa  of  practical  astro- 
nomy. Where  very  great  accuracy  is  not  le- 
qnired,  it  may  oocaaionally  be  made  to  serve 
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the  gBuvral  pinpoeea  of  a ihmtiiinitfUKMni 
for  observing  the  passages  of  the  sun  and 
staia  across  the  mendian.  It  may  likewise  be 
made  to  serve  as  a  ihtodoHU  lor  surfejrhig 
land  and  taking  horaontal  angles  as  a  quad' 
rant  for  taking  angles  of  altitude— «§  a  letel 
—as  an  equtd  aHitude  mttrument — an  osi- 
nuUh  ingtrument  for  aseertaining  the  sun*s 
distance  from  the  north  or  south  points  of  the 
horixon — and  as  an  aocumte  universal  sun- 
dial, for  finding  the  exact  mean  or  tru^  time 
on  any  occasion  when  the  sun  is  visible.  The 
manner  of  applying  it  to  these  different  pur- 
poses will  be  obvious  to  every  one  who  is  in 
the  least  acquainted  with  the  nature  and  con- 
struction of  this  instrument. 

The  price  of  a  small  equatorial  instrument, 
such  aa  that  described  p.  159,  is  about  10 
guineas,  exclusive  of  some  of  the  eyepieces, 
which  were  afterward  added  for  the  purpose 
of  making  particular  observations.  Instru- 
ments of  a  larger  siie,  and  with  more  com- 
plicated machineiy,  sell  firom  50  to  100  guineas 
and  upward.  Measnb  W.  and  8.  Jonea,  Hol- 
bom  London,  construct  such  instruments. 

OZr  TBI  aVADBAITT* 

Evexy  circle  being  supposed  to  be  divided 
into  360  equal  parts  or  degrees,  it  is  evident 
that  90  degrees,  or  the  fourth  part  of  a  circle, 
will  be  sufficient  to  measure  all  angles  be- 
tween the  horizon  of  any  place  and  the  line 
perpendicular  to  it  which  goes  up  to  the  zenith* 
Thus,  in  fig.  87,  the  line  C  B  represents  the 
plane  of  the  horizon.  A  C  B  H,tht  quad- 
rant ;  il  C,  the  perpendicular  to  the  horizon ; 
and  ^,the  zenith  point  If  the  lines  B  C  and 
C  A  represent  a  pair  of  compasses  with  the 
legs  standing  perpendicular  to  each  other,  and 

the  carved  lines  A 
Fig.  87.  B,  DE,  Kid  F  O, 

the  quarter  of  aa 
many  circles  of  di& 
ferent  sizes,  it  is  evi- 
dent that  although 
each  of  these  di£te 
from  the  otben  ia 
size,  yet  that  each 
contatna  the  same 
portion  of  a  drele, 
namely,  a  quadrant 
or  fourth  part ;  and  thus  it  would  be  from  tba 
smallest  to  the  largest  quadrant  that  could  be 
formed — they  would  aU  contain  exactly  90 
degrees  each.  By  the  application  of  this 
principle,  the  comparative  measure  of  angles 
may  be  extended  to  ih  indefinite  distanoSb 
By  meana  of  an  instrument  constructed  in  the 
form  of  a  quadrant  of  a  circle,  with  its  curved 
edge  divided  into  90  equal  parts,  the  altatoda 
of  any  object  in  the  heavena  can  at  aiqr 
be  determined. 


ITS  THE  PRAOnCAL  AffTRONOHER. 

IN  in-  mgiH  lolhe  tetHcnp*  Ittien  it  iapUodilB 
wl;  lim;^,  tad  The  qD&dnnI  u  Krewed  by  Ihe  cxnln  of  ill 
■  ecuiMdorabl;  complsi  and  BipcnHve,  fniae  ugainrt  i  piece  of  bran,  c,  wilh  Oaea 
■ceording  to  ttie  degn«  of  iccuracj  whtdi  the  KTein,  and  thii  piece  la  KTennl  (a  Ibe  Up 
obaFmtioiia  reqaire.  The  fatlowing  ia  i  dn-  irf  tb«  pillar  B  wilh  oUer  Ihim  acrewa.  ij 
■enpCLon  of  the  Pillar  Quadranl,  aa  it  iraa  meana  of  the  first  three  tcrewa  the  plane  d 
made  by  Mr.  Bird  for  the  Obaervatory  of  the  quadrant  can  be  placed  eiai'lly  parallel  to 
Qieenwich,  and  Kreral  CoDlinental  obnrra-  the  Terttcal  aiia,  and  by  the  other  acicm  liui 
toriea.  teleacope  if  can  be  placed  riirtly  prrpendioi- 

Tbia  iiiMrunwnt  coiniata  of  a  qnsdrmnt,   lar  to  it     The  nut  of  the  delicntc  arrew  L  it 
E  E  HG  L  (fig.  8S,)  moouted  oti  a  pillar,    attached  lo  (he  end  of  the  teleacope  F  by  • 
uniicraal  joinL    The  collar  Ibr  the  other  tnl 
^^-  ^  ia  jointed  in  the  lams  manner  to  a  damp, 

which  can  be  fiutened  to  any  part  of  the  limb. 
A  nmilar  rlamp-iicrew  and  alow  owtioo  ii 
aeen  at  n  for  the  lowei  circle,  which  it  in- 
tended to  hold  the  circle  faat  and  ailjiut  ill 
motion.  The  divinona  of  the  lower,  or  hurt- 
(ontal  circle,  are  read  by  vemiera,  or  noninae^ 
filed  to  the  arma  of  the  tripod  at  J  and  at; 
and,  in  aome  caaca,  three  are  oaed  to  odbin 
greater  accuracy. 

In  naing:  thia  qaadrani,  the  aiia  of  tht  lele- 
Kope  H  ia  adjmted  to  a  horiiontal  lint,  ind 
the  plane  of  the  quadrant  to  a  nrtical  liu, 
liy  the  meana  already  atated.  The  acrcK  rf 
the  clamp  L  ia  then  ItKMrncd,  and  the  lele- 
■cope  directed  to  the  ntar  or  other  objert 
'  whoee  altitade  U  required.    The  clamp-actew 

being  Gied,  the  obaerver  looka  through  the 
teleacope,  and  wilh  the  nut  of  the  screw  I  he 
brings  the  teleacope  Into  a  poailion  where  Iha 
Mar  La  biwKted  by  the  intcracction  of  the  win 
in  the  field  of  the  teleacope.  The  di™aa 
■re  then  to  be  read  off  niion  the  temiet,  and 
the  kltitade  of  the  atar  wilt  be  obtained.  By 
meana  of  the  horizontal  circle  D,  all  angisia 
the  plane  of  the  horizon  may  he  accurately 
measured,  auch  aa  the  amplitudea  and  asmnllli 
of  the  celcatial  bodiea. 

Quadranta  of  a  more  ample,  cooitnictioa 
it,  whidi  ia  fupported  by  a  tripod,  A  A,  leat-  than  the  above  may  be  occasionally  Qsedinich 
ing  on  three  fool-acrewa.  The  quadrant,  the  aa  Gonler'a,  Cole'a.  Hntton'a,  and  othen;  bal 
pilUr,  and  the  boriiontal  circle  all  revolve  tiona  of  these  ia  llimiahed  with  teleacope*  oi 
romtd  a  vertical  aiit.  A  telescope,  H,  ia  telescopic  sights,  and  Ihercftre  an  altitude 
placed  on  the  hortiontsil  radius,  and  ia  directed  cannot  be  obltdned  by  them  with  the  laina 
to  a  meridian  mark  previoualy  made  on  aome  degree  of  accuracy  as  with  that  which  li« 
distant  otjnct  for  pladng  the  plane  of  the  in-  ,  been  now  deacribed. 
Mrument  in  the  meridian,  and  also  for  setting  By  meana  of  the  quadnnt,  not  only  llie 
Dm  lero,  or  beginning  of  the  scale,  truly  hori-  altiludes  of  the  heavenly  bodies  may  be  ile- 
■onlaU  Thia  ia  •ometimea  done  by  a  level  termined,  bnt  also  the  diatanees  of  objects  « 
Inatead  of  a  teleacope,  and  aometiniet  fa;  a  the  earth  by  obscrrations  made  at  two  ita- 
plumb-line,  G,  sospended  fimn  netrthe  centre,  ttons ;  the  altitude  of  firebsilla  and  other  me- 
and  brought  to  bisect  *  fine  dot  made  on  the  tears  in  the  atmoa[dierB ;  the  height  of  ■ 
limb,  where  a  miooacope  is  placed  to  examine  doud,  by  obaenation  on  ita  attitude  and  v*> 
ttie  bisection.    Hie  w^ght  or  plummet  at  the   locity;   and  nomeroua   other  probleins,  the 


•gitated  by  the  sir.     A  aimUu  dot  is  made  given  to  thia  instrument  when  it  is  filed  iip>^ 

for  the  upper  end  of  the  plumhJine  upon  &  a  wall  of  atone,  and  in  the  plane  of  the  nirii- 

|iieoe  of  biBH,  adjuatabte  by  a  aoew,  d,  in  dian,  auch  as  the  quadrant  which  waa  erected 

«dat  that  the  line  may  be  eiaetly  at  right  by  Fluuatead  in  the  Obaervaloiy  at  Great- 
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wtdi.  AlthoDitfa  the  qoulnnt  wu  tanmilj 
moch  und  in  wtranomieal  abaecrmticnn,  yet 
it  can  be  proper  to  Mats  Ihu  ita  lus  hu  now 
been  almMt  camplelelT  nipenedeil  by  the  re- 
osnl  introductian  of  AatronoixieaJ  Circlet,  of 
which  we  ihall  noir  gif  a  the  reader  *  nr; 
dioit  ileecription,  chiefly  takeo  froni  Troujfa- 
km'a  account  of  the  iiwtnmunt  he  conitrueted, 
■■  fbuiid  in  Sir  D.  Bremtar'a  Supplemeiit  to 
FerguKm'i  Aatioaomy. 

TBI  AaTIOHOMIGlt  CIICLI. 

An  ■atronDmieal  drde  i>  a  eompkte  eirele 
anbatitnted  in  place  of  the  quaJrant,  anJ  dif- 
fers (rom  it  only  in  Ihe  mperior  accuracy  with 
which  it  anablea  the  aitroDOtDer  to  make  hia 
obeervatiaOB.  The  large  rertical  or  declina- 
lion  eirda  C  C  (fig.  SB)  ia  cornpOKd  of  two 


eomplple  drdea,  atnngtbened  by  an  edge-bar 
«D  their  iniide,  and  firmly  oniled  at  their  ex- 
tremn  borden  by  a  numbBr  of  ihort  bracea  or 
ban,  whiJiatand  perpendicular  between  them, 
and  which  keep  them  at  rach  a  diatance  aa  to 
admit  the  achromslic  telennpe  T  T.  Ttua 
double  circle  U  aupported  by  Ifl  conical  ban, 
imily  nnilad,  aliHig  with  the  leleacope  to  a 
'     '      '  '       '  .    Tbe  exterior  limb  of  each 


circle  ia  divided  into  degreea  and  parti  of  a 
degree,  and  theae  diriaiana  an  divided  into 

■capea  m  tn,  which  read  off  the  angle  on  op- 
poaite  aidaa  of  each  circle.  The  croaa  wirea 
in  each  microacope  may  be  moved  over  the 
limb  tiU  thay  coincide  with  the  neareal  divi- 
aii»i  of  the  limb,  by  meana  of  the  micrometer 
aeiewa  e  c,  and  the  space  moved  throu^  ti 
ascertained  by  the  divisiona  on  the  gradoated 
head  above  c,  aaaiited  by  a  acale  within  the 
micnwcope.  The  microscopca  are  aupported 
by  two  arnu  proceeding  from  a  email  drcle 
concmtfic  with  the  horiiontal  alia,  and  fixed 
to  the  vertical  columna.  Thia  circle  ia  the 
centre  opon  which  they  can  tnm  round  nearly 
a  quadrant  for  Ihe  purpoae  of  emptoying  a 
new  portion  of  the  divlaiona  of  the  circle, 
when  it  ia  reckoned  prudent  to  repeat  any 
delicate  obeervationa  upon  any  part  of  the 
Umb.  At  A  ia  represented  a  level  for  placing 
the  BXia  in  a  true  horizontal  hne.  and  at  A  ia 
Gied  another  level  parallel  to  the  teteao^ 
for  bringing  the  zero  of  the  divisiona  to  a  hori- 
lontal  position.  The  horiiontal  axia  to  which 
the  veiiical  cirde  and  Ihe  leleacope  are  fixed 
ia  equal  in  length  to  the  distance  between  the 
vertical  ratlars,  and  ita  pivots  are  supported 
by  aemicircular  bearinga  placed  at  the  lop  of 
each  pillar.  These  two  vertii'al  pillars  are 
firmly  united  at  their  basea  to  a  croHbar,  f. 
To  this  crosaboi  ia  also  fixed  a  vertieal  axtf 
about  three  feet  long,  the  lower  end  of  which, 
terminaUng  ui  an  obniae  point,  reats  in  a  brasa 
conical  socket  firmly  ftatened  at  Ihe  bottom 
of  Ihe  hollow  in  the  atone  pedestal  D,  which 
receives  the  vertical  axis.  This  socket  mp- 
potta  the  whole  weight  of  the  movable  part 
of  the  lastnunent.  The  npper  part  of  the 
vertical  axis  is  supported  by  two  pieces  of 
brass,  one  of  which  is  seen  al  t,  screwed  la 
the  ring  1,  and  containing  a  right  angln,  or  Y. 
At  each  tide  of  the  ring,  opposile  to  Ihe  points 
of  contact,  is  placed  a  tube  containing  a  heliacal 
spring,  wlucb,  by  a  'Constant  prestore  on  the 
axis,  keeps  it  against  its  bearings,  and  pemula 
it  to  turn,  in  these  (bar  paints  of  contact,  with 
an  easy  and  steady  motion.  The  two  bearinga 
are  fixed  upon  two  rings  capable  d  a  lateral 
adjuatmenl ;  the  lower  one  by  the  screw  d  to 
incline  the  axis  to  the  east  or  west,  while  the 
screw  h  givea  the  upper  one,  i,  s  motion  in 
the  plane  of  the  meridian.  By  Ihie  mean* 
the  axis  may  be  adjttsled  to  a  perpendicular 
pcMtion  as  exactly  as  by  the  usnal  mdhod  of 
the  tripod  with  foot-acrews.  These  rings  am 
attached  to  the  centre-piece  a,  which  is  firmly 
connected  with  Uie  upper  sor&ee  of  (he  atonq 
by  six  conical  lubes  A,  A,  A,  du^  and  biui 
standards  al  every  angle  of  the  pedestaL  Be- 
low this  frame  lies  Ihe  azimuth  circle,  £  B, 
■  circular  limb,  BtrengtbeneJ  bf 
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ten  htXUm  mum  Ibnlj  vailed  with  the  ver-  sore,  at  the  mbm  time,  ifti  lopanor  teeing 
tieal  axui  Mid  eeoMquentlj  tuniing  iree^  end  oonTenieiioe  in  um  ;  and  his  inatnuMiiii 
■long  with  it.  The  uimuth  cirde,  £  £,  u  have  been  introdooed  into  niuneroos  obtenm- 
Antkd  and  read  off  in  the  mum  Boanner  as  toriec  CircnUur  inatnunente,  on  a  laxge  acsk, 
the  vertical  circle*  The  anna  of  the  niicio-  have  bMn  placed  in  the  Royal  Obaervatory  of 
fcopeo,  B  By  project  from  the  ring  t,  and  the  Greenwich,  and  in  most  <^  the  principal  ob> 
microacopM  themaelvM  are  adjuatable  fay  MrvatoriM  on  the  Contioeiit  of  Europe.  Air 
icrowsy  to  bring  them  to  lero  and  to  the  di-  though  it  ia  agreed  on  all  hands  that  greater 
ameter  of  the  circle.  A  little  above  the  nog  accuracy  may  be  obtained  by  a  repeadog 
t  ia  fixed  an  arm,  L^  which  erabraoM  and  circle  than  by  any  other  having  the  sanie  ra- 
holds  fiMt  the  vertical  axia  with  the  aid  of  a  diua,  yet  there  are  some  objections  to  its  osa 
damp-screw.  The  arm  L  ia  connected  at  the  which  do  not  apply  to  the  altitude  and  azimath 
extremity  with  one  of  the  arms  A,  by  means  circle.  Tha  following  are  the  principal  objeo- 
of  the  screw  a,  so  that  by  turning  thia  screw  tions»  as  stated  in  vol.  i  of  the  "  Memotn  of 
a  slow  motion  is  communicated  to  the  vertical  the  Astronomical  Sodety  of  London:"  L. 
axis  and  the  azimuth  circle.  The  origin  of  the  repeating  drcle  is  doe  to 

In  order  to  plaM  the  inatnunent  in  a  true  bad  dimding  which  ought  not  to  be  tolerated 
Tertical  pooilion,  a  plumb-line,  made  of  fine  in  any  instrument  in  the  present  state  of  tbe 
silver  wire,  ia  suspended  &om  a  small  hook  at  art  2.  There  are  three  soorcM  of  fixed 
the  top  of  the  vertical  tube  fi,  connected  by  ^rror  which  cannot  be  exterminated,  m  tbef 
bracM  with  one  of  the  large  pillars.  Tbe  depend  more  on  the  matoriala  than  on  tbe 
plumb-line  paasM  through  an  angle  in  which  wormanship ;  first,  the  zero  of  the  level 
it  rests,  and  by  means  of  a  acrew  may  be  changes  with  variations  of  temperature ;  ae- 
brougbt  into  the  axis  of  the  tube.  The  plum-  condly,  the  resistance  of  the  centre  work  to 
met  at  the  lower  end  of  the  line  ia  immersed  the  action  of  the  tangent  screws ;  and.  tbirdlj, 
in  a  cistern  of  water,  f,  in  order  to  check  its  the  imperfection  of  the  screws  in  prododng 
oadllatioos,  and  ia  aupportsd  on  a  shelf  pro-  motion  and  in  securing  permanent  poeitiona 
ceeding  firom  one  of  the  pillan.  At  the  lower  3.  The  instrument  is  applied  with  moet  ad- 
end  of  the  tube  ft  are  fixed  two  microscopes,  vantage  to  slowly  moving  or  dreumpolar 
o  and  n,  at  right  angles  to  one  another,  and  atara ;  but  in  low  aJUtudee  these  fttara  are  seen 
oppeaite  to  each  ia  placed  a  small  tube  con-  near  the  horizon,  where  refraction  interferes, 
taining  a  ludd  point.  The  plumb-line  ia  then  4.  Much  time  and  labour  are  expended,  fint 
brought  mto  such  a  poaition  by  tbe  screws  d  in  making  the  observationa,  and  again  in  re- 
&,  and  by  altering  the  suspension  of  the  ducing  them.  5.  When  any  one  step  in  a 
plumb-line  itself,  that  the  image  of  the  lu-  wriea  of  obwrvationa  is  bad,  the  wbde  tiiiie 
minous  point,  like  the  disk  of  a  planet  is  and  labour  are  absolutely  lost.  6.  When  the 
formed  on  the  plomb-line,  and  accurately  instrument  has  a  telescope  of  small  power, 
biseclpd  by  it  Tbe  vertical  axia  is  then  the  obwrvationa  are  charged  with  errore  of 
tamed  round,  and  the  plumb-line  examined  vision  which  the  repMting  cirde  will  not  core, 
in  Mme  other  poaition.  If  it  atill  bisects  the  7.  This  instrument  cannot  be  used  m  a  traa- 
iuminous  point,  the  instrument  is  truly  verti-  sit  instrument  nor  for  finding  the  exsct  me- 
cal ;  but  if  it  doM  not,  one  half  of  the  devia-  ridian  of  a  place. 

tion  must  be  corrected  by  the  screws  d  by  and  A  great  variety  of  directiona  is  neoeswy 
the  other  half  by  alterin<;  the  suspension  of  in  order  to  enable  the  student  of  practical  aa- 
tha  line  till  the  bisection  of  the  drcubur  tronomy  thoroughly  to  underataiid  and  to 
Image  is  perfect  in  every  position  of  the  in-  apply  this  instrument  to  practice,  whidi  tbe 
•trument  limited  nature  of  the  present  work  prevents 

It  is  not  many  years  since  circular  repeat-  ua  from  detailing.  As  this  instrument  oeo- 
ing  instruments  came  ihto  general  use.  The  sists  of  a  variety  of  complicated  pieces  of  ma- 
prindple  on  which  the  construction  of  a  re-  chinery,  it  is  necessarily  somewhat  expensive, 
peating  drde  is  founded  appears  to  have  been  A  six-inch  brass  astronomical  drcle  for  alti- 
first  suggested  by  Professor  Mayer,  of  Gottin-  tudes,  zenith  or  polar  distances,  azimuth^ 
gen,  in  1758 ;  hut  the  firat  person  who  ap-  with  achromatic  teleacopea,  dec,  is  mafked  in 
plied  this  priodple  to  measure  round  the  limb  Messrs.  W.  and  S.  JonM*s  catalogue  of  astro- 
of  a  divided  instrument  was  Borda,  who  about  nomical  instruments  at  £27  69.  A  drcle  IS 
the  year  1789,  caused  a  repeating  drcle  to  be  InchM  in  diameter,  firom  £36  15$,  to  £68  6^ 
constructed  that  would  measure  with  equal  An  18  inch  ditto,  of  the  best  constrocti^ 
facility  horizontal  and  vertical  angles.  After-  £105.  The  larger  astronomical  drdes  ur 
ward  Mr.  Troughton  greatly  improved  the  public  observatories,  from  100  to  1000  gdneaa 
oooatruction  of  Borda's  instrument  by  the  in-  and  upward,  according  to  thdr  size,  and  tha 
noduclion  of  Mveral  contrivances^  which  in-  peculiarity  of  their  construction. 
(892) 
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A  trenat  tnstrnmeDt  ia  Intended  fi>r  o)^ 
•erring  erlestul  objecU  u  thij  pui  tcroa 
IhB  merkliu.  It  conidta  of  a  leleaeope  fixed 
M  light  (Dglei  la  ■  horiunital  axia.  whid) 
•XU  mnit  ba  so  supported  that  what  ia  called 
the  lint  e/ eolHmalum,  or  Km  liiM  of  lighl  of 
tbe  teleowpe,  ma;  move  in  the  plane  of  Iha 
meridian.  Tbii  inatromenl  wu  fint  inTenled 
b;  Romer  in  the  jear  I68B,  but  hu  aioce  re- 
crived  great  impiorenteatl  by  TVanghton, 
Jonea,  and  other  modem  artists.  Tranat  io- 
atrtunenta  may  be  divided  into  two  clueas, 
Portabk  aud  FixaL  The  portable  uutru- 
tnent,  when  placed  Irul;  in  the  meridian,  and 
well  adjnMed.  may  be  advantageondj  used  >■ 

■  Mationar;  inetiumeni  in  an  obaerratory,  if  lU 
dlmenriona  be  auch  aa  to  admit  of  a  teleacope 
of  3}  fiiet  focal  length ;  bat  wheo  the  main 
Iqbn  ia  only  ^m  30  to  30  mche*  Inng.  with 

■  proportianal  apertuie,  it  is  more  auited  for  « 
traTelling  inslnimenl  to  give  Ibeeiact  time; 
and,  when  carried  on  board  a  ship  in  a  Toyags 
of  discoTeiy,  may  be  taken  on  shore  at  any 
eoaranient  place  for  determining  the  eolar 
(inw  of  that  place,  and  for  eonecting  the  daily 
rate  of  the  chronometer,  giving  tbe  tiine  at 
tbe  firat  meridian,  so  that  the  longitude  of  tbe 

place  of  obaerralton  may  be  obtained  boa  lenuen  will  always  read  off  the  indbldoa 
the  difibrcnee  of  the  obaeivcd  and  indicated  of  the  teleacope,  uid  will  enaUe  the  obaer^M 
timea,  after  the  proper  correctioni  have  been  to  point  it  to  an;  star  1^  masna  of  its  mea> 
made.  diui  alEiloda.   lie  whole  iDatrumeDl  reita  «■ 

The  Ibllowing  ta  a  btief  deacription  of  ooa  three  foot«erewa  entered  into  the  circle  A  A. 
of  Mr.  Trooghlon'a  portable  transit  instnf  In  the  field  c^  *iew  of  the  telaaoope  there  ara 
nents.  In  fig.  90,  J*  J*  is  an  achromaltc  (ele-  aevetal  parallel  lertical  wins,  aoaaed  at  right 
•cope  firmly  fixed  by  the  middle  to  a  double  anglaa  with,  a  hortioulal  one,  and  the  lal» 
conical  and  horiiantsl  axis  if  ^  the  pivots  scope  is  aometimes  furnished  with  a  diagonal 
of  which  rest  on  angular  bearings  called  F't,  ajepiece  for  obeerriag  atan  near  the  wnilhi 
at  the  lop  of  tbe  slandarda  B  B,  rendered  A  leicl  likewise  geneially  accompaniaa  Uw 
ateady  by  oblique  braces  D  D,  fastened  to  the  initniment,  in  order  lo  place  il  hwiiiHitB]  \lf  ■ 
cenlrsl  part  of  the  circle  A  A.  In  large  fixed  being  applied  to  tbe  {n*ata  of  the  aiis. 
fautrumenta,  the  pints  and  angular  bearing!  In  order  to  Gi  the  transit  instrument  a^ 
are  aupporled  on  two  maanve  stone  pillara,  aotly  in  the  UMridian,  a  good  clock  regulated 
sunk  aeveral  feet  into  the  ground,  and  are  to  ndereal  time  is  necaaaaiy.  This  regnlslka 
Bometimea  supported  by  mason-work,  to  se-  may  be  cfiectsd  by  taking  eqtlal  altilndaa  of 
cure  perfect  slsbili^.  The  aiii  H  H  has  two  the  ann  or  a  star  bef«e  and  after  Ihi^  paaa 
adjustments,  one  for  making  it  exactly  lerel,  the  meridian,  which  may  be  done  by  amall 
and  the  other  for  pladng  the  telescope  io  the  quadrants  or  by  a  good  seilant.  The  axil 
meridian.  K  graduated  circle,  L,  is  fixed  to  if  of  llie  instrument  is  then  to  be  plnced  boo- 
tbe  extremity  of  the  piTot,  which  extends  bo-  lonlal  by  ■  quiit  level,  which  accompaniiw 
yoc  I  one  of  the  Y't  and  the  two  radii  that  the  tramit,  and  the  grenleal  care  mjsl  be  takcu 
carry  the  rerniera,  o  a,  ate  fitted  to  (be  ex-  that  the  axisofviaiaD  describes  in  the  beaveiM 
tremitiea  of  the  pivot  in  such  a  way  as  to  turn  a  great  circle  of  the  sphere.  To  asceitaoi 
round  independent  of  the  axis.  The  double  whether  the  telescope  be  in  Ibu  plane  of  tb« 
Temiera  have  a  amall  letel  attached  lo  them,  tnendian,  observe  l^  the  clock  when  a  dN 
and  ■  third  arm,  b,  which  is  connected  with  cumpolar  star  leen  throogb  die  telescope  Inuw 
the  sUndard  B  by  meani  of  a  screw,  i.  If  alj  both  above  and  behm  the  pide,  and  If  dia 
the  verniers  art  placed,  by  means  of  the  level,  times  of  deacrihiiig  the  eastern  n^  westeis 
In  a  true  horizontal  position,  when  the  axis  of  parts  ot  its  dreoit  be  equal,  the  teloaoope  ja 
tbe  leli^acope  ia  horizontal,  and  the  arm  b  then  in  tbe  )dane  of  Iho  BMTidian ;  othaiwia^ 
aenwed  by  llic  lorew  s  to  die  sltvdsid  B,  the  certain  adjustments  mnat  be  made.  Whtm 
iw»  CSSS) 
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ilia  telescope  is  at  length  peHectly  adjusted,  a  motion ;  <be  ooUimatioii  in  aUtiude,  m  (fail 
landmark  must  be  fixed  upon  at  a  considerable  the  horaontal  line  should  cross  the  paraiisl 
distance,  the  greater  the  better.  This  mark  vertical  Knes,  not  only  at  right  angles,  but  also 
must  be  in  the  horizontal  direction  of  the  in-  in  the  optical  oentce  of  the  field  of  view,  with 
tenection  of  the  cross  wires,  and  in  a  place  various  other  particuWni  but  of  which  our 
where  it  can  be  illuminated,  if  possible,  in  the  limited  space  mil  not  pennit  ns  to  enter  into 
nighttime,  by  a  lantern  hanging  near  it;  details.  Those  who  wish  to  enter  into  all  the 
which  mark  being  on  a  fixed  object,  will  serve  minute  details  in  reference  to  the  coostruction 
at  all  times  afterward  for  examining  the  posi-  and  practical  application  of  this  and  the  other 
tion  of  the  telescope.  instrumento  above  described,  as  well  as  all  the 
YarioQS  observations  and  adjustmente  are  other  instrumento  used  by  tlie  practical  astro- 
requisite  in  order  to  fixing  a  transit  instru-  Qomer,  will  find  ample  aatisfaction  in  penning 
ment  exactly  in  the  plane  of  the  meridian,  the  Rev.  Dr.  Pearson's  Introdudion  to  Prao- 
There  is  the  adjustment  of  the  letfclf  the  tical  Astronomy,  4to,  voL  iL 
horizontal  adjustment  of  the  axis  of  the  tele-  A  portoble  transit  instraifaent,  with  a  css^ 
scope;  the  placing  of  the  parallel  lines  in  the  iron  stand,  the  axis  12  inches  in  length,  and 
focus  of  the  eyeglass,  so  as  to  be  truly  verti-  the  achromatic  telescope  about  80  inchei^ 
cal,  and  to  determine  the  equatorial  value  of  packed  in  a  case,  sells  at  about  16  guineas; 
their  inteiv^ ;  the  coUimation  in  azimuth,  with  a  brass-framed  stand  and  other  addilioni^ 
so  that  a  line  passing  from  the  middle  vertical  at  about  20  guineas.  Transit  instrumenti  of 
line  to  the  optical  centre  of  the  object-glass  is  larger  dimensions  are  higher  in  proportion  to 
•t  right  angles  with  the  axis  of  the  telescope's  th^  size,  dec 
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On  Obtervaloriei* 

Im  order  to  make  observations  with  oonve-  generally  used  for  making  observations  on  Ae 
Bienee  and  efiect  on  the  heavenly  bodies,  it  is  right  ascensions  and  declinations  of  the  starfc 
expedient  that  an  observatory,  or  place  fiv  It  dbould  be  fixed  at  sudi  a  distance  that  tbe 
making  the  requiaito  observations,  be  erected  mark  may  be  distinctly  seen  without  altering 
in  a  proper  situation.  The  following  are  the  focus  of  the  telescope  vrben  adjusted  to 
some  of  the  leading  features  of  spot  adapted  the  sun  or  stars,  which,  in  most  cases,  wiO 
for  making  celestial  observations :  1.  It  should  require  to  be  at  least  half  a  mile  firom  the  pisee 
command  an  extensive  visible  horizon  all  of  observation,  and  more  if  it  can  be  obtained, 
around,  particttlarty  towaids  the  south  and  the  Observatories  may  be  distinguished  into 
north.  2.  It  should  be  a  little  elevated  above  public  and  private.  A  private  observatory 
surroanding  objects.  8.  It  should  be,  if  posri-  may  be  comprehended  m  a  comparatively 
ble,  at  a  considerable  distance  from  manufiuy  small  building,  or  in  the  wing  of  a  buildhig 
tories,  and  other  objecta  which  emit  mudi  of  ordinary  dimensions  for  a  family,  pro- 
smoke  or  vapour,  and  even  from  chimney-tops  vided  the  situation  is  adapted  to  it  Most  of 
where  no  sensible  smoke  is  emitted,  ss  the  our  densely-peopled  towns  and  dties,  which 
heated  air  from  the  top  of  funnels  causes  undo-  abound  in  narrow  streete  and  lanes,  are  gene- 
lations  in  the  atmosphere.  4.  It  should  be  at  rally  unfit  for  good  observatories,  unless  at  so 
a  distance  from  swampy  ground  or  valleys  elevated  position  at  their  extremities.  Pjiblie 
that  are  liable  to  be  covered  with  fogs  and  observatories,  where  a  great  variety  of  in^tra- 
exhalations.  6.  It  should  not,  if  poa8H>le,  be  menta  is  used,  and  where  different  observen 
too  near  public  roads,  particulariy  if  paved  are  employed,  require  buildings  of  larger  di- 
with  stones,  and  frequented  by  heavy  car-  mensions,  divided  into  a  considerable  numbrr 
riages,  as  in  such  situations  undulations  and  of  apartments.  The  Observatory  of  Greene 
tremulous  motions  may  be  produced  injorious  vsieh  is  composed  principally  of  two  separate 
to  the  making  of  accurate  observations  vrith  buildings,  one  of  which  is  tbe  observatoiy 
graduated  instruments.  6.  It  is  expedient  properly  so  called,  where  the  asristant  livcf 
that  the  astronomical  observer  should  have  and  makes  all  his  observations;  the  other  ii 
•ocass  to  some  distant  field  within  a  mile  of  the  dwelling-house  in  which  the  astronomer 
the  observatory,  on  which  a  meridian  mark  royal  resides.  The  former  consists  of  three 
may  be  fixed  after  his  graduated  instrumento  rooms  on  the  ground-floor,  tbe  middle  of 
are  properly  adjusted.  The  distance  at  which  which  is  the  assistant's  sitting  and  calculating 
a  meridian  mark  should  be  erected  wfll  depend  room,  furnished  with  a  small  library  of  such 
In  part  on  the  focal  length  of  the  teleacope  books  only  Is  are  necessary  for 'his  compute- 
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tiwiB,  and  an  aecarate  dock  made  by  the  cele-  introduced  into  this  dbaenratorf ,  such  ai  fha 
brated  Graham,  which  once  served  Dr.  Halley  large  and  splendid  transit  instrument  con- 
as  a  transit  dock.  Immediately  over  this  is  structed  by  Troughton  in  1816,  the  two  large 
the  assistant's  bedroom,  with  an  alarum  to  mural  circles  by  Troughton  and  Jones,  the 
awake  him  to  make  his  observations  at  the  transit  clock  by  Mr.  Hardy,  and  several  other 
proper  time.  The  room  on  the  eastern  side  instruments  and  apparatus  which  it  would  be 
of  this  is  called  the  frorui7*room,  in  which  is  too  tedious  to  enumerate  and  describe. 
an  eight-feet  transit  instrument,  with  an  axis  Every  observatory,  whether  public  or  pri- 
of  three  feet,  resting  on  two  pieces  of  stone,  vate,  should  be  furnished  with  the  following 
made  by  Mr.  Bird,  bnt  successively  improved  instruments:  1.  A  transit  instrument  for  ob- 
by  Messrs.  DoUond,  Troughton,  and  others,  serving  the  meridian  passage  of  the  sun,  pla- 
Here  is  also  a  chair  to  observe  with,  the  back  nets,  and  stars.  2.  A  good  dock,  whose 
of  which  lets  down  to  any  degree  of  elevation  accuraqr  may  be  depended  upon.  8.  An 
that  convenience  may  require.  On  the  wes^  achromatic  telescope  of  at  least  44  inches 
em  side  is  the  qutuirani-rooin,  with  a  stone  focal  distance,  with  powers  of  from  45  to  180, 
pier  in  the  middle  running  north  and  south,  for  viewing  planetary  and  other  phenomena ; 
having  on  its  eastern  lace  a  mural  quadrant  or  a  good  reflecting  telescope  at  least  three 
of  eight  feet  radios,  by  which  observations  are  feet  long,  and  the  speculum  five  inches  in 
made  on  the  southern  quarter  of  the  meridian,  diameter.  4.  An  equatorial  instrument,  for 
through  an  opening  in  the  roof  of  three  feet  viewing  the  stars  and  planets  in  the  daytime, 
wide,  produced  by  means  of  two  sliding  shut-  and  for  finding  the  right  ascension  and  decli- 
ters.  On  the  western  face  is  anotlier  mural  nation  of  a  comet,  or  any  other  celestial  pheno- 
quadrant  of  eight  feet  radius,  the  frame  of  menon.  Where  this  instrument  is  possessed, 
which  is  of  iron  and  the  arch  of  brass,  which  and  in  cases  where  no  great  degree  of  aocu- 
is  occasionally  apj^ed  to  the  north  quarter  of  racy  is  required,  the  equatorial  may  be  made 
the  meridian.  In  the  same  room  is  the  femous  to  serve  the  general  purposes  of  a  transit  in- 
xenith  sector,  twelve  feet  long,  with  which  strument 

Dr.  Bradley  made  the  observations  which  led  A  private  observatory  might  be  constructed 
to  the  discovery  of  the  nutation  of  the  earth's  in  any  house  which  has  a  commanding  view 
Mus  and  the  aberration  of  the  light  of  the  of  the  heavens,  provided  there  is  an  apart- 
fixed  stars.  Here  are  also  Or.  Hooke*s  re-  ment  in  it  in  which  windows  may  be  placed* 
fleeting  quadrant,  and  three  time-keepers  by  or  openings  cut  out  fronting  the  north,  the 
Harrison.  On  tlie  south  side  of  this  room  a  south,  the  east,  and  the  west.  The  author 
small  wooden  building  is  erected  for  the  pur-  of  this  work  has  a  small  obsearvatoiy  erected 
pose  ofobaerving  the  eclipses  of  Jupiter's  satel-  on  the  top  of  his  house,  which  commands  a 
litea,  occiiltations  of  stars  by  the  moon,  and  view  of  20  miles  towards  the  east,  30  mUiea 
other  phenomena  which  require  merely  the  towards  the  west  and  north-west,  and  about 
use  of  a  telescope,  and  the  tiue  or  mean  time.  20  miles  towards  the  south,  at  an  elevation 
It  is  furnished  with  sliding  shatters  on  the  of  more  than  200  feet  above  the  level  of  the 
roof  and  sides  to  view  any  part  of  the  hemi-  sea  and  the  banks  of  the  Tay,  which  are 
aphere  from  the  prime  vertical  down  to  the  about  half  a  mile  distant  The  apartment  m 
southern  horizon.  It  contains  a  forty-inch  12^  feet  long  by  8^  wide,  and  8^  feet  he- 
achromatic  with  a  triple  object-glass,  and  also  tween  the  floor  and  the  roo£  It  has  an  open- 
a  five-feet  achromatic  by  Messrs.  John  and  ing  on  the  north,  by  which  observations  can 
Peter  Dollond,  a  two-feet  reflecting  telescope  be  made  on  the  pole  star;  a  window  on  the 
by  Edwards,  and  a  six-feet  reflector  by  Her-  south,  by  which  iSao  meridian  passages  of  the 
schel.  Above  the  dwelling-house  is  a  large  heavenly  bodies  may  be  observed;  another 
octagoilhl  room,  which  is  made  the  repository  opening  towards  the  east,  and  a  fourth  open* 
for  certain  old  instruments,  and  for  those  ing,  consisting  of  a  door,  towards  the  west, 
which  are  too  large  to  be  used  in  the  other  There  is  a  pavement  of  lead  on  the  outside, 
apartments.  Among  many  other  instruments,  all  around  the  observatory-room,  indosed  by 
it  contains  an  excellent  ten-feet  achromatic  a  stone  parapet  3^  feet  high,  the  upper  part 
by  Dollond,  and  a  six-feet  reflector  by  Short,  of  which  is  coped  with  broad  flat  stones,  in 
Upon  a  platform,  in  an  open  space,  is  erected  certain  parts  <^  which  grooves  or  indentations 
the  great  reflecting  telescope  constructed  by  are  made  for  receiving  the  feet  of  the  pedestal 
Mr.  Ramage  of  Aberdeen,  on  the  Herschelian  of  an  achromatic  telescope,  which  form  a 
principle,  which  has  a  speculum  of  15  inches  steady  support  for  the  telescope  in  the  open 
diameter  and  25  feet  fecal  length,  remarkable  air,  when  tlie  weather  is  calm  and  serene,  and 
for  the  great  accuracy  and  brilliancy  with  when  observations  are  intended  to  be  made 
which  it  exhibits  celestial  ol^ts.  Various  on  any  region  of  the  heavens.  By  pladng 
other  instruments  of  a  large  size  and  of  mo-  an  instrument  on  this  parapet,  it  may  be  di 
dern  construction  have  c^>  late  years  been  rected  to  any  point'  of  the  celestial  canofpy 
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taeapt  >  nsall  portioo  nau  Ae  Mittani  isDljr  body  wroa  d   Aa  cvJim)    iiiiIiiM 

boriiaii,  whicb  ii  partly  ialerceptBd  bjr  k  Ktull  Th»  opeoiagi  maj  bt  Aaat  Ik  in  Imi  wid>i 

hill.    In  the  MWing  ground  plan,  fig.  91,  and  tbe  roof  twad  not  be  laigar  '*•'"  wl^  a 

A  A  Aim  tha  parapet  mmmndtnc  the  ob-  leqoiata  foe  giving  room  to  the  gtHcrrar  and 

•errata;  room;  B  B  B,  a  walk  aimmd  it  the  inatnuwnt,  Leal  iti  bulk  and  weiglit  WioaU 

nearly  Ihree  fisel  braal,  eovereal  with  lead.  0  inqiede  it*  eaiy  molian.    Tlwre  have  be^ 

ia  the  ^lartiiwnt  for  the  obaenaloij,  baling  Taiioui  plana  adopted  lor  twirinng  d«sii& 

an  opening,  C,  to  the  north ;  another  openiiig,  Fig.  93  lepnaenta  a  vctieo  at  tlM  roUtsiy 

i)i  to  the  e«^  J?  ia  a  window  which  fi«Dia  dwie  coiuOncted  at  Swt  Shaea  h^  t^  Boa. 

Fig.  93. 


the  outHde  toward*  the  aouth,  eorered  with 
lead,  1 S  ftet  kng  from  e  to  if,  and  6}  feet  from 
£  to  J^  fhim  wbieb  a  commaoding  view  ot  tbe 
BiMtheia,  aa^taiD.  and  waatam  poctiona  of  the 
beavan*  HMJ  be  obtained :  <  e  c  c  are  poalion* 
oa  the  top  of  the  parapet  where  a  teleaoqie  may 
ba  ODOTMiieiitly  placed,  when  abeerratiiuiii  are 
intended  to  be  made  in  (he  i^en  air.  The 
top  of  thia  paiapat  ii  elevated  aboat  30  feet 
&om  the  lenl  ef  the  ground.  On  the  roof  of 
the  obaervalsty,  about  IS  feet  above  it*  doar, 
en  the  mitaide,  i*  a  platfbnn  of  lead,  aor- 
rounded  bj  a  niling  aii  Jut  by  five,  with  a 
■eat,  on  which  obaeivattona  eith^  on  mlaatial 


£  i«  »  door  or  .... 

tranoe  into  the  obeervator;  from  the  apart- 
menli  below,  which  tidda  down,  and  fbiin*  a 
portion  i^  the  floor. 

In  pubtic  oboervatiaua,  where  tenilh  or 
'  polar  diitaooea  loqoire  to  be  msoaDred,  it  li 
■eceaaorj  that  theie  dimld  be  a  dome,  with 
BO  opening  acroia  the  roof,  and  down  the 
north  and  aouth  walla.  Should  an  altitude 
or  aiimutb  circle,  or  an  equatorial  initiuiaent 
ho  naed,  they  will  require  a  revolving  roof 
with  opening*  and  door*  on  two  oppoaile 
sdc*,  to  enaUe  an  obierrer  to  fbllow  a  hea- 


Dr.  Pearaon.  Tliia  dame  tarn*  roond  «B 
three  detached  qiherei  of  Ggnum  vita,  ia  a 
arenkr  bed,  tattotA  paitlj  by  tbe  dome,  and 
partly  by  the  eylinJrieal  framework  which 
nunMDd*  the  drcolar  roan  of  nine  feet  di- 
ameter.  A  aectian  of  thii  bed  fomw  a  aqnara 
which  ftie  ^here  joet  filla,  ao  ■■  to  have  a 
■nail  play  to  allow  for  ahrinking;  and,  when 
Ihia  dome  i*  earned  ramd,  the  apberea,  hav> 
ing  exactly  equal  diameten  of  41  tncbfaeach, 
when  ^toA  at  eqoal  dtilaneea  from  one  bb> 
o^r,  keep  their  relative  plaoea,  and  tiMV« 
together  in  a  beantilidly  Mioaih  manner. 
Tbxtt  apbeiai  act  ■■  billion  roller*  in  two 
dicactima  at  tbe  ftw  pouta  of  contact,  in 
oaae  any  obatade  i*  of^raaed  lo  their  progrea- 
are  motioo  by  the  admiaaon  of  dirt,  or  hj 
any  change  <rf  figure  of  the  wood  ^at  oom- 
poaea  tbe  ring*  of  tbe  dome  and  of  tbC  gang- 
vray.  No  graova  ia  here  made  but  what  tbe 
weight  of  the  roof  reating  a  the  baid  spheie 
oecaBOD*.  Tbe  doon  itaelf  mevea  tvrico 
round  for  the  ball*  once,  and  haa,  in  thia  way, 
tiB  fiidioD  diminlAtifl.  The  wood  of  thi* 
dome  ia  covered  hj  Wyat^a  patent  coppw, 
ODe  aqnare  foot  of  which  lfd(faa  npward  of  a 
pound ;  and  the  ciqjpar  ia  ao  tamed  over  tha 
nail*  that  fix  it  at  the  parte  of  jonetioD  thai 
not  a  angle  nail  i*  aeai  In  the  whole  doeaa. 
Thia  coveiing  ia  intended  to  reikder  the  doo* 
more  permaneA  llian  if  it  had  been  made  of 
wood  alone.  At  tbe  <riiearratac7  at  CaB- 
bridge  the  dome  ia  made  chiefly  of  iroiL    b 
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Ibt  figure,  a  a  repicMnts  one  of  the  two  ob-  two  halvee,  tbe  upper  one  beinff  opened  Baft, 

long  doors  that  meet  at  the  apex  of  the  cone,  on  account  of  its  corering  the  end  of  the 

and  a  piece  of  sheet^opper,  bent  over  the  other;  and  the  observer  may  open  one  or  two 

upper  end  of  the  door  which  dints  last,  keeps  doors,  as  may  best  suit  his  purpose.    Tho 

the  rain  from  entering  at  the  place  of  junction,  weight  of  this  dome  is  such  that  a  couple  of 

The  two  halves  of  the  dome  are  united  by  wedges,  inserted  by  a  gentle  blow  between 

brass  rods  passing  through  the  door-cheeks  the  rings  l  b  and  e  e,  will  keep  it  in  its  situiH 

of  wainscot  at  a  and  a  by  means  of  nuts  that  tion  under  the  influence  of  the  strongeak 

screw  upon  their  ends,  which  union  allows  wind. 

the  dome  to  be  separated  into  two  parts  when  It  may  not  be  improper  to  remark,  that  m 

there  maybe  occasion  to  displaoe  it.    The  all  obeervatories,  and  in  every  apartment  where 

wooden  plate  b  by  which  appears  in  a  straight  oelesUal  observations  a^e  nmde,  there  should^ 

line,  is  a  circular  broad  ring,  to  which  the  if  possible,  be  a  uniform  temperature;  and, 

ooveting  wainscot  boards  are  made  ftst  above  consequently,  a  fire  should  never  be  kept  in 

the  eaves,  and  e  e  is  a  sunilar  ring  forming  sudi  places,  particularly  when  observations 

the  wall-plate  or  gangway  on  which  the  dome  are  intended  to  be  made,  as  it  would  caues 

rests  and  revolves.  currents  of  air  through  the  doors  and  other 

gA  •  openings  which  would  be  injurious  to  the  ac- 


curacy of  obeervations.  When  a  window  is 
opened  in  an  ordinary  apartment  where  a  fire 
is  kept,  there  is  a  current  of  heated  air  which 
rushes  out  at  the  top,  and  a  current  of  cold 
air  which  rushes  in  from  below,  producing 
agitations  and  undulations  which  prevent 
Fig.  92*  shows  a  small  door  that  liea  over  even  a  good  telescope  from  showing  celestial 
the  summit  of  the  dome,  and  may  be  sepa-  objects  distmct  and  well  defined;  and  I  have 
rately  opened  for  zenith  observations ;  the  rod  no  doubt  that  many  young  observers  have 
of  metal,  with  a  ring  at  the  lower  end  passing  been  disappointed  in  iheir  views  of  celestial 
through  it,  serves  to  open  and  shut  this  door,  phenomena  from  this  circumstance,  when 
and  at  the  same  time  carries  upon  its  upper  viewing  the  heavenly  bodies  from  heated 
end  a  hrge  ball,  which  falls  back  on  the  roof  rooms  in  cold  winter  evenings,  as  the  aerial 
when  the  door  is  open,  and  keeps  the  door  in  undulations  before  the  telescope  prevent  dis- 
a  situation  to  be  acted  upon  by  the  hook  of  a  tinct  vision  of  such  objects  as  the  belts  of 
handle  that  is  used  for  thb  purpose.  The  JujHter,  the  spots  of  Mars,  and  the  rings  of 
doors  a  a,  being  curved,  are  nuide  to  open  in  Satom. 
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CHAPTER  IV. 
On  OrrerUa  or  Pkmetanunu. 

Air  orrery  is  a  machine  for  representing  Mr.  Graham's  machine,  thinking  to  do  juslies 

the  order,  the  motions,  the  phases,  and  other  to  the  first  encourager,  as  well  as  to  tne  in- 

phenomena  of  the  planets.    Although  orre-  rentor  of  such  a  curious  instrument,  called  it 

ries  and  planetariums  are  not  so  much  in  use  an  Orrery,  and  gave  Mr.  Rowley  the  praise 

as  they  were  half  a  century  ago,  yet,  as  they  due  to  Mr.  Grsham.    The  construction  of 

tend  to  assist  the  conceptions  of  the  astrono-  such  machines  is  not  a  modem  invention, 

mical  tyro  in  regard  to  the  motions,  order.  The  hollow  sphere  of  Archimedes  was  a  piece 

and  positions  of  the  bodies  which  compose  of  mechanism  of  thia  kind,  having  been  in* 

the  solar  system,  it  may  not  be  inexpedient  tended  to  exhibit  the  motions  of  the  sun,  the 

shortly  to  describe  the  principles  and  construe-  moon,  and  the  five  planets  according  to  the 

tion  of  some  of  these  machines.  Ptolemaic  syetem.    The  next  orrery  of  which 

The  reason  why  the  name  Orrery  was  at  vre  have  any  account  was  that  of  Posidonius, 

first  given  to  such  machines  is  said  to  have  who  lived  about  80  years  before  the  Christian 

been  owing  to  the  following  circumstance:  era,  of  which  Cicero  says, ''If  any  man  should 

Mr.   Rowley,    a   mathematical   instrument-  carry  the  sphere  of  Posidonius  into  Scythia 

maker,  having  got  one   from  Mr.  Creorge  or  Britain,  in  every  revolution  of  which  tha 

Grskham,  the  original  inventor,  to  be  sent  motions  of  the  sun,  moon,  and  five  planeta 

abroad  with  some  of  his  own  instruments,  he  were  the  same  as  in  the  heavens  each  day  and 

eopied  it,  and  made  the  first  for  the  Eari  of  night,  who  in  those  barbarous  countries  could 

Omtiy.    Sir  R.  Steele,  who  knew  nothing  of  dmibt  of  its  being  finished,  not  to  say  actaale^ 
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h/f  perfect  reaeoD  t"    The  next  raadune  of  tefmbiate  on,  and  are  acrawed  dovm  to^  a 

Ibtt  kind  which  hifltoiyreoorda  was  eonelnicted  alnmg  ciide  of  oak  13  fiwt  in  diameter,  wIMi 

fej  the  celebrated  Boethina,  the  Chriatian  phi*  when  the  sphere  ia  put  in  motion,  runs  upon 

loaopher»  about  the  year  of  Christ  610,  of  large  rollers  of  lignum  yitm,  in  the  mamMr 

which  it  was  said  "  that  it  waa  a  machine  that  the  tops  of  some  windmills  turn  round, 

pregnant  with  the  univerDe    a  portable  heaven  Upon  the  iron  meridians  is  fixed  a  zodiac  of 

—a  compendium  of  all  things.**    After  this  tin  painted  bhie,  on  which  the  ecliptic  and 

period  we  find  no  instances  of  such  median*  heliooentric  orbits  of  the  planets  are  drawn, 

ma  of  any  note  till  the  16th  centmy,  when  and  the  stars  and  constellations  traced.    The 

•oeooe  began  to  reviVe  and  the  aria  to  flonrish.  whole  is  turned  round  with  a  small  winch. 

About  this  time  the  curious  clock  in  Hampton  with  as  little  labour  as  it  takes  to  wind  up  a 

Court  Palace  waa  constructed,  which  shows  jack,  although  the  weight  of  iron,  tin,  and  the 

not  only  the  houn  of  the  day,  but  the  motions  wooden  drcle  is  above  a  thousand  poundii 

of  the  sun  and  moon  through  all  the  signs  of  This  machine,  though  now  aomewhat  ne- 

the  sodiac,  and  other  oaleetial  phenomena,  glected,  may  still  be  seen  in  Pembroke  Hall, 

AnoUier  piece  of  mechanism  of  a  similar  kind  Cambridge,  where  I  had  an  opportunity  of 

18  the  dock  in  the  Cathedral  of  Btrsaburg,  inspecting  it  in  November,  1839.  The  esMn- 

in  which,  besides  the  dock  part,  is  a  celestial  tial  parts  of  the  madiine  stiU  remain  nearly  in 

globe  or  sphere  with  the  motions  of  the  son,  the  same  state  as  when  originally  constructed 

moon,  planeta,  and  the  firmament  of  the  fixed  in  1758. 

•tare,  which  waa  finished  in  1574.  The  machine  which  I  ahall  now  describe 

Among  the  largest  and  moat  oaeful  pieeea  is  of  a  much  smaller  and  leas  complex  de- 

of  machinery  of  thia  kind  is  the  great  sphere  scription  than  that  which  has  been  noticed 

oracted  by  Dr.  Long,  in  Pembroke  Hall,  in  above,  and  may  be  made  for  a  comparatively 

Cambridge.    This  machine,  which  he  called  small  expense,  while  it  exhibits  with  soffident 

the  Uraniumf  consists  of  a  planetarium,  which  accuracy  the  motions,  phases,  and  positionf 

•xhtbits  the  motion  of  the  earth  and  the  pii*  of  all  the  primary  planets,  with  the  eiceplioa 

BMry  planets,  the  sun,  and  the  motion  of  the  of  the  new  planets,  which  cannot  be  soco- 

moon  round  the  earth,  all  inclosed  within  a  rately  represented  on  sccount  of  their  orbitB 

aphers.    Upon  the  sphere,  besides  the  prin-  crossing  each  other.  In  order  to  the  construe 

dpal  circles  of  the  celestial  globe,  the  zodiae  tion  of  the  planetarium  to  which  I  allude,  we 

is  placed,  of  a  breadth  sufficient  to  contain  the  must  compare  the  proportion  which  the  annual 

apparent  path  of  the  moon,  with  all  the  stare  revolutions  of  the  primary  planets  bear  to  that 

over  which  the  moon  caii  pass;  also  the  eclip-  of  the  Earth.    This  proportion  ia  expressed 

tic  and  the  heliocentric  oihits  of  all  the  planela.  in  the  following  table,  in   which  the  firrt 

The  Earth  in  the  planetarium  has  a  movable  column  u  the  time  of  the  Earth's  period  in 

horizon,  to  which  a  targe  movable  brass  drcle  days ;  the  second,  that  of  the  planets ;  and  the 

within  the  sphere  may  be  aet  coincident,  re-  third  and  fourth  are  numbere  very  nearly  in 

presenting  the  plane  of  the  horizon  continned  the  same  proportion  to  each  other : 

to  the  starry  heavens.    The  horizons,  being    «^_,  ^-  ^«       .^  -    „ ^ 

tpmed  round.  «nk  below  the  rta»<mtf»«l    JJg  «      o^  '  '  2?  *    2?  ^v°^' 
nde,  ud  make  them  appeu  to  riM,  ud  rue    »«S  '      !!J*  "  5!  '    ^k^I 
d»;e  the  rtUB  on  the  <lra«t  »1«,  ud  m.ke    ^'      "fl    '  '  *?  '    lo  f"?**^ 
them  appe«  to  «t    On  the  otbe^  hand,  the    »«»*  '  ,^^^  '  =    I  '  ,!2  ^  ^^^ 
earth  a^thehoToon  being  at  let,  the  qrf.ei«    «*?*  '  i»If »*  "    J  *  ««  f",^*^ 
may  be  tamed  roond  to  »pnW  the  aiipa.    866*  ,  80686    .  :    8  :  363  for  Ur«.«L 

rent  diurnal  motion  of  the  heavens.    In  order       On  account  of  the  number  of  teeth  required 

to  complete  his  idea  on  a  large  scale,  the  doctor  for  the  wheel  which  moves  Uranus,  it  is  fr^ 

erected  a  sphere  of  18  feet  diameter,  in  which  quently  omitted  in  planetariums,  or  the  pla* 

above  30- persons  might  sit  conveniently,  the  net  is  placed  upon  the  arbour  which  supporti 

entnnce  to  which  is  over  the  south  pole  by  Saturn.    If  we  now  suppose  a  spindle  or 

aix  steps.    The  frame  of  the  sphere  eondsts  arbour  with  dx  wheels  ^«(/  upon  it  in  a  ho* 

of  a  number  of  iron  meridians,  the  northern  rizontal  position,  having  the  number  of  teeth 

ends  of  which  are  screwed  to  a  large  round  in  each  corresponding  to  the  numbers  in  the 

plate  of  brass  with  a  hole  in  the  centre  of  it ;  third  column,  namely,  the  wheel  A  M  (fig-  93) 

through  this  hole,  from  a  beam  in  the  cdling,  of  83  teeth,  i9  L  of  52,  C  JT  of  60,  for  the 

comes  the  north  pole,  a  round  iron  rod  about  earth,  D  I  of  40^  E  H  elf  7,  and  F  G  of  ft; 

three  inches  long,  and  which  supports  the  andanother  set  of  wheels  moving  finely  about 

npper  part  of  the  sphere  to  its  proper  elevation  an  arbour  having  the  number  of  teeth  in  the 

ferthe  latitude  of  Cambridge,  so  much  of  it  fourth  column,  namely,  A  N  cf  tO,  B  0  ci 

m  ia  invidble  in  England  being  cut  off,  and  32,  C  P  of  50,  for  the  earth,  D  Q  of  75,  f  I 

Mm  lower  or  southern  ends  of  the  meridiatts  of  83,  and  F  i9  of  148    then,  if  these  two 
(608) 
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nnnted,  ths  teeth  of  Ifce  fbniwr  will  tak« 
hold  of  thme  of  the  Utter,  utd  torn  tl 
Ami;  when  the  nuehina  U  in  motioii.  Thex 
■ifcoun,  with  their  (rtweb,  *ie  to  be  plued  in 
■  box  «r  •  proper  liie,  in  a  peip^ndicolu  pa- 
■tian ;  tbe  ubiMiT  at  filed  wheek  to  moTa  in 
[UTaU  4t  the  lop  and  bottom  of  the  boi,  and  axhibitiana  mtj  be  i"f^f  and  ptnMiiiM  Mt> 
the  arboor  ef  iha  morable  wbeeli  to  go  finDad,  which  may  be  coodudve  lo  Ih*  »• 
thniQgh  tbe  top  of  the  boi,  and  haTing  on  .iniBtiQn  of  joung  atadeata  of  AatnHutDj.  1 
the  top  a  win  filed,  and  beat  at  a  proper  die-  ihaU  mMUjon  mJj  a  faw  of  thoM  aa  mmi 
tanca  into  a  ligbt  angle  apward,  bearing  on  mcoa. 

the  top  a  anuH  round  ball  npreaenliiig  it»  i.  Whan  tb  pbmta  an  plaeed  in  tbeii 
proper  planet.  If,  then,  an  the  lower  part  of  nq^ctiTa  poalioiM  by  neana  of  an  a[dtMBa- 
the  arbour  of  filed  wheeli  be  placed  a  jnnion  ria  or  the  Nautical  Almajiao,  the  relatiTo  po> 
of  icreH-lMtta,B  winch  tumiagaipilHltBWith  siiaaa  of  thoae  bodiea  in  isqwct  to  eadl 
•n  endlen  acraw,  playing  in  the  teeth  of  the  other,  tbe  quartan  of  the  teaveiM  when  iLn 
aibonr,  will  turn  it  with  alt  iU  wheela,  and  may  be  otMmd,  and  whether  they  an  to  b« 
thoae  wbeeli  will  turn  tbe  othen  about,  with  iMa  in  the  moroiug  belbra  aanrin  or  in  Iha 
their  planeta,  in  their  proper  and  remectiw  eroniog  after  conaet,  nay  be  at  once  d^M. 
parlodaof  time;  lor  wlule  the  fixed  wheel  C  mined.  For  eiunplo,  on  tbe  19thof  Decwn- 
£  moTei  ill  equal  C  P  once  round,  the  irfieel  b,,,  1844,  the  Aeiueenfrw  plaoea  of  the  pi*. 
A  »will  move  A  JVa  little  more  than  ftm  nata  ■«  ■*  followa:  Uranua,  »"  of  Arieaj 
timea  round,  and  will  con»quBntly  eibibit  Saturn,  6"  24'  ofAquariua;  Jupilei,  7*  4'  of 
the  nMtiaa  of  Mercury;  the  wheel  £  /f  will  Aiin;  Man,  18°  45'  of  Libra;  the  Earth, 
turn  the  wheel  fi  fi  about  jijth  nwnd,  repr^  37°  46' of  Gemini;  VenDa,SS°  48' of  Virp, 
■eoting  the  proportional  motioa  of  Jupiteri  Mercury,  T°  Its'  of  Piacea.  When  tbe  pl^ 
and  tbe  wheel  F  G  will  torn  Iha  wheel  F  net*  an  placed  on  the  planetarinm  in  tbeaa 
•Sabont^t^th  round,  and  npraaent  Oie  mo-  poaitiona,  and  tbe  eye  placed  in  ■  line  with 
tioR  of  ^tum.  and  Ki  of  all  the  re«t  the  balls  npreaenting   the  Eaith  and  th*' 

The  Ibllowing  Ogure  (Bg.  94}  npreaenta  Son,  all  thoae  lilDalad  to  the  left  of  the  am 
tta  appeermnca  of  the  initrument  whan  com-  an  to  Ihe  eait  of  him,  and  are  to  be  aeen  in 
pleled.  Upon  tbe  upper  part  of  the  circular  the  evening,  and  thoae  on  the  rigjit  in  Ihe 
box  ia  puled  a  zodiac  circle  djyided  into  13  moming.  In  Ihe  preaent  eaae,  Uranua,  Satnni, 
>gaa,  and  each  ligu  into  30  degroea,  with  the  Ji^ilei,  and  Mercury  an  erening  atara,  and 
eomapondingday*  ufthe  month.  The  wheel-  Man  and  Venoa  can  only  be  aeen  in  the 
work  i*  nnderatood  to  be  within  the  box,  morning.  Jupiter  ia  in  an  upect  nearly 
which  may  either  be  aapported  by  a  tripod,  or  guartik,  or  three  ai^na  diatant  from  IM 
with  limr  feet,  u  here  npreaeoted.  Tbe  moon  ann,  and  Uranua  ia  nearly  in  the  aame  aapecL 
and  the  •atellitei  of  Jupiter.  Saturn,  and  Ura-  Saturn  ia  mach  neanr  the  aun,  and  Mer> 
nua,  an  movable  only  by  the  band.  When  coiy  i*  not  &r  from  tin  period  of  ita  greateat 
the  winch  W  ia  turned,  then  all  the  primary  ca/ltrrt  elongaiian.  Man  ia  not  &r  &om  beina 
planet*  are  made  to  move  in  their  leapectiTe  in  a  qnartile  aapect  uiai  of  tbe  aun,  and 
velocitiea.  Tbe  ball  in  the  ceotis  npreaenta  Venua  ia  near  Ihe  aame  point  of  the  lieaTBi)% 
Ibe  Son,  which  it  either  made  of  liiaia.  or  tf  approaching  to  tbe  period  of  its  greatest  wet^ 
»Md  gilded  with  gold.  *m  eloufUion,  and  c^aaequently  will  ba  sfaa 
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More  imiziM  m  a  betntifiil  mofDUig  tltai*  ann  of  Mereuiy  or  YeDiit  at  £•    Tha  m 

Jmdtar  and  Uianuf,  to  tha  ea<t  of  tba  ann*  D  G  rqpnaanta  a  ray  of  Ugbt  oobuhk  hm 

appear   nearly  directly  opposite    to  Venoa  ^. 

and  MarB,  which  are  to  the  west  of  the  eon.  ^^'  ^^« 

Tha  phaie*  of  Yeniia  ia  nearly  that  of  a  half  __ 

.  moon,  and  Mercury  ia  aomewhat  gibboua»  ap-  ^                  ^            ^ 
•    proaching  to  a  half-moon  pbaae.    I(  now,  wa 
turn  the  machine  by  the  winch  till  the  ixidex 
of  the  earth  point  at  the  8th  of  Augnit,  1846, 
wa  ahall  find  the  planeta  in  the  following  po- 

aitione :  Man  and  Saturn  are  nearly  in  oppo*  _          _ 

aition  to  the  sun;  Yenua  and  Mercury  are  ^^hJ 
•vening  etaiai  at  no  great  diftanrft  fiom  eadi 

other,  and  Jupiter  ia  a  morning  star.    In  like  ^^  V^^^  ^^  ^  to  the  earth  at  F.    The  pb^ 

manner,  if  we  turn  the  machine  till  the  index  ^^^  being  then  in  motion,  the  planet  Z),  ti 

point  to  any  future  monthff>  or  even  succeed-  "^^  ^  ^®  heaTcns  fix>m  the  earth  at  F^  wh 

Lg  yeaia,  the  various  aspecU  and  positions  of  undergo  the  several  changes  of  positioa  which 

the  planets  may  be  plainly  perceived*    When  ^^  ^"^^  described  above,  sometimes  appea^ 

the  planets  are  moved  by  the  winch  in  this  ^9  ^  8^  backward,  and  at  other  times  fiv* 

machine,  we  see  them  all  at  once  in  motion  ^"^'^-    The  wire  prop,  now  supposed  to  bs 

anmnd  the  aun,  with  the  aame  leepective  ve-  P^*^^  o^^  Mercuiy  at  B,  may  likewise  be 

locitieo  and  periods  of  revolution  which  they  P*»ced  over  any  of  the  other  planets,  paiticii- 

bava  in  the  heavens.     As  the  planeta  are  i«-  ho-ly^  Mari,  and  similar  phenomena  will  bs 

paaanted  in  the  preceding  poaitiops,  Mereuiy,  c^^Lhibited. 

Jupiter,  and  Mars  are  evening  ataia,  aad  Vo-  This  machine  may  likewise  be  used  to  ex- 

mis,  datum,  and  Uianus  morning  stan,  if  we  ^^^^  ^®  falsity  of  the  Ptolemaic  eystem,  iHiich 

aoppoaa  the  earth  placed  in  a  line  with  our  P^*<^  ^  ^>^^  ^  the  centre,  and  sappoM 

aye  and  the  aun.  the  aun  and  all  the  planets  to  revolve  azoond 

%,  By  this  instrument,  the  truth  of  the  Co-  ^t.    For  this  purpose,  the  ball  repreaentiDg 

pemican  or  solar  system  is  dearly  repreaented.  the  Sun  is  removed,  and  placed  on  the  win 

When  the  planets  are  in  motion,  we  perceive  ^  pMar  which  supports  the  Earth,  and  the 

the  pUnets  Venus  and  Mercury  to  paai  both  ^^  representmg  the  Earth  is  placed  in  ths 

before  and  behind  the  sun,  and  to  have  two  «"*««•     It  wiU  then  be  obaerved  that  die 

oonjunctions.    We  observe  Meicmy  to  be  p»nets  Mereuiy  and  Venua,  being  both  wiflip 

never  more  than  a  certam  anguUr  distanee  ^  the  orbit  of  the  sun,  cannot  at  any  time  be 

fion  the  sun  as  viewed  from    the    earth,  "^^  to  go  behind  it,  whereas  in  the  heaveni 

namely,  27*,  and  Venus  47®.    We  perceive  ^^  *"  ^^^  "«•  them  go  behind  as  before  the 

that  the  superior  planets,  particukrly  Mars,  "™*    Ag^,  it  shows  that  as  the  planeta 

will  be  sometimes  much  nearer  to  the  earth  ^^'^  *°  circular  orbits  about  the  central  earth, 

than  at  othera,  and  therefore  must  apppear  ^^  ought  at  all  times  to  appear  of  the  aame 

larger  at  one  time  than  at  another,  as  they  magnitude,  while,  on  the  contrary,  we  observe 

•etnally  appear  in  the  heavens.    We  see  that  their  apparent  magnitudea  in  the  heavens  to 

the  planeU  cannot  appear  from  the  earth  to  }*  ^"7  variable.  Mars,  for  example,  appear- 

move  with  uniform  velocity ;  for  when  neap-  ^^  aometimes  nearly  as  large  as  Jupiter,  and 

eat  they  appear  to  move  foster,  and  slower  »*  ^^,  •*"«•  ^^7  ^^  •  "nail  fixed  ^ar. 

when  most  remote.    We  likewise  observe  ^i^^t  it  is  here  shown  that  the  planets  may 

that  the  planets  appear  from  the  earth  to  move  ^  "^^  at  all  distances  from  the  sun;  for  ex- 

aometimes  direct,  or  from  west  to  east;  then  «™ple»  ^^en  the  sun  is  setting,  Mereuiy  and 

become  retrograde,  or  from  east  to  west,  and  jcnus,  according  to  this  arrangement,  might 

between  both  to  be  stationary;   all  which  °®  "*°»  ^^^  ^^^7  ^  the  south,  but  even  in 

particttlan  exactly  correspond  with  celestial  the  eastern  quarter  of  the  heavens :  apheno* 

observations.    For  illustnting  these  particu-  ™**°®"  "^^^^^  ^"^  ^^"  J^  observed  in  a^ 

lara,  there  is  a  simple  apparatus,  represented  •8«»  Mercury  never  appearing  beyond  %7^  of 

fcy  fig.  95,  which  consists  of  a  hollo#  wire  the  sun,  nor  Venus  beyond  48*».    In  short, 

with  a  slit  at  top,  which  is  pUiced  over  the  »a»'dmg  to  the  system  thus  repreaented,  rt 

IS  seen  that  the  motions  of  the  planets  Aoad 

•-!75*  ^'i'^i^M  "'!r*""*.K^*  <"*»"»*  P>*-  all  be  regular,  and  uniformly  the  same  in 

y  aala  on  thn  macbinft  have  their  hemUpheres  ^^^^^  ^  _r^x  au  •     _l*._      j  a1  *  *u     .a^^u 

painted  blaek,  with  the  white  side  turned  directly  ^^^  P»t  of  their  orbits,  and  that  they  ahoulfi 

to  the  son»  so  that  if  the  eye  be  placed  in  a  line  all  move  the  same  way,  namely,  from  west  to 

wteh  Ike  earth  and  the  planet,  particularly  Mar-  east;  whereas  in  the  heavens  they  aw  seen 

aary  and  Venua»  iti  phase  in  the  he.ivens  at  that  »^  JL^.^      •*!.         •  ui        \    '^               i;«aa 

time,  as  viewed  with  a  telescope,  niay  be  dis-  **  °^®  ''^^  vanahle  velocities,  somctnnas 

tfacUy  pereelved.  appearing  stationary,  and  sometiinea  moviai 
faw9 
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A  pUnetannm  mch  u  that  n 
migbt  be  conatnided  with  bnn  wbwl-work 
fbt  about  five  guineas.  Tha  brui  wheat- 
woA  of  one  which  I  loDg  since  coostmcted 
euat  about  three  guineai,  and  the  othei  parti 
of  Ae  appantuB  about  two  guineaa  more. 


mngu 


nof  M 


tnenti  oTthia  kind  u  made  by  Meaan.  Jimet, 
SO  Lower  Holbom,  I^ndon:  "An  otioiJ, 
riuiwing  the  motiana  of  the  Earth,  Moan,  aod 
itibiioi  planeta.  Mercury,  and  Venus,  by 
wheel-work,  the  board  on  nhiefa  the  inatm- 
ment  moves  being  13  inches  diameter,  £4. 
14i.  td.  A  planetarium,  ahowing  the  nut- 
■ionj  of  all  tha  primary  planeti  bj  wheel-WDik 

Pig.  96. 


MS,t3B  daya,  or  in  366  da;a  5>  48-  49.19>, 
and  ii  (iimiihed  with  wheels,  17,  44,  M,  36, 
140,  66,  1ST.  86,  which  wheels  are  all  firmly 
riieted  to  raid  axis,  and  connqnenlly  Ihej 
tnra  round  with  it  in  the  game  time.  Axle 
«jr  iaa  fiituK;  it  eonnsts  of  a  steel  rod,  on 
wtuch  a  aystem  of  pain  of  wheels  rerolTS ; 
thus  wheels  40  and  77  ant  made  last  together 
by  being  riieted  on  the  same  coUet,  repre- 
aented  1^  the  thick,  dark  apace  between  them, 
as  slto  c^the  reat:  the  leTeral  wheels  on  this 
•lis  may  be  written  down  thoa :  if.  i^.  Hi 

"■?• 'fc ";'!■'.'■  "J,'-  hw"* 

a  system  of  wheela,  nimisbed  with  label,  re- 
vohe,  and  these  tubes  cany  hotiioDtal  arms, 
•Dppotting  perpendicular  atema  with  the  pla- 
Iteta.  Thewheclaon  thLsaiisare  173,  f^J, 
111.  119,  ]lj.  IM-  B3-  ^3^>  9B>  1^1  i^- 
From  the  following  abort  deacription,  the  n>> 
tuie  of  their  several  actions  will,  it  is  pre- 
mmed,  be  readily  underatood,  tIi. 
aiEacian  Oa  the  atia  "  C"  at  the  bottom 
Wiai>-  la  wheel  86,  which  Mma  round  in 
S6&  days  6n  4S-  tQ.ia*.  This 
« heel  impels  a  small  wheel  of  3S 


irith  1}  inch  or  three  faich  pqwred  glubei, 
according  to  the  wheel-work  and  the  neatoaH 

of  the  atanda,  from  £T  I7s.  M.  to  £10  lOt, 
IKtto,  with  wheel-woA  to  ahow  the  paraO^ 
ism  of  the  Earth's  axis,  the  motioiia  of  tlw 
Moon,  her  phases,  dec,  XI8  IBt.  DtttOt  ' 
with  wheel-work  to  show  the  Earth's  diarnd 
motion,  on  a  brass  stand  in  mahogany  ease, 
£32  Is.  A  amatl  ttUurian,  showing  the  hm^ 
tioDofthe  Earth  and  Moon,  dtc.,£I  Ss." 


T^e  following  is  a  description  of  the  moat 
Complete  and    accurate  planetarium  I  h««« 
yet  aeeti.  The  calculations  occu{Med  tnora  thlB 
eightmonlha.  For  this  article  I  am  indebted  ta 
my  learned  and  ingenious  friend,  Ur.  Hende^' 
Bon,  F.R.A.8.,  who  is  known  to  many  of  mj 
readers  bj  bis  excellent  satronDmicalwritiiigi; 
Section    of  the  wheel- 
wait  of  a  planetarium  te 
diowing  with  the  ntmoal 
degree    of    accuracy  A* 
mean  tropical  reTolutioiM 
of  the  ptaneta  romid  tho 
ann,  calculated  by  E.  Hen- 
derson, L.L.D.,  &e. 

In  the  lection  the  daifc 

horizontal  tines  represent 

the  wheetwork  ^the  pl» 

netarium,  and  the  annexed 

numerals     the    numbert 

of    teeth    in    the     given 

wheel.    The  machine  haa 

teeth,  to  which  is  made  UA  wheel 

67,  both  reioWing  together  at  tha 

foot  of  alia  B ;  wheel  67  diifea  a 

wheel  of  73   once  round  in  tha 

period  of  97  days  S3"  14"  36.1"! 

this   last-mentioned  wheel  has  a 

long  tube,  which  turns  on  the  ated 

uia  A,  and  carries  a  horizontal  arm 

with  the  planet  Mercury  round  tha 

sun  in  the  time  above  noted. 

On  axia"  (T Uwheel  lS7,whIdl 
drives  wheel  47,  to  which  is  rivsled 
a  wheel  of  77  teeth,  which  impels 
a  wheel  (^  IS8  teeth  on  axis  J,  and 
causes  it  to  make  a  revolution  ilk 
334  days  16'  41-  31.1-,  and  la 
fiinuahed  with  a  tube,  wbidi  ra> 
volvea  over  that  of  Mercury,  and 
ascenda  through  the  covet  of  tha 
machine,  and  bears  an  arm  m 
which  U  pUced  a  email  bail  repaa- 
senting  this  planet  in  "■-•= '-— " 


'  the  Earth  round 
the  Sun  is  simply  efieeted  a«  roUowai 
Uw  BHumed  valoe  of  ^xis  -  0* 
the  -yearly  axis,"  is  SSS  day*  B^ 
48-  49.19';  hencs  a  system  of 
wheels  hsving  the  same  nambar  tt 
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teeCh,  «»  at  all  arent^  the  fint 
mover  and  last  wheel  impelled, 
nraat  be  equal  in  their  numben  a 
teeth.  In  thii  maehioe  throe  wheela 
are  emplojed,  thus:  a  wheel  hav^ 
ing  96  teeth  ia  made  &st  to  the 
yiwriy  azia  C,  and  of  couiae  moves 
round  with  it  in  a  mean  aolar  year, 
as  above  noted ;  this  wheel  impels 
another  wheel  of  96  teeth  on  axis 
B,  and  this»  in  its  tarn,  drives  a 
thnd  wheel  of  96  teeth  on  axis  A^ 
and  is  fiimished  with  a  long  tube 
which  revolvea  over  that  of  Y  ena% 
and  ascends  above  the  cover-plate 
of  the  machine,  and  bears  a  nori- 
aontal  arm  which  supports  a  small 
terrestrial  globe,  which  revolves  by 
virtue  of  said  vrheels  onoe  round 
the  sun  in  365  days  5i>  48"  49.19*. 

The  revolution  of  this  planet  ia 
efiected  as  fiiUowa :  a  vfheel  of  140 
teeth  is  made  fiut  to  the  yearly  axis 
C»  and  drivee  on  axis  B  a  wheel  of 
66  teeth,  to  which  is  fixed  a  wheel 
of  69  teeth,  which  impels  a  largo 
wheel  of  239  teeth  on  axis  A  once 
round  the  sun  in  686  days  23^  18* 
d3«6':  this  last  mentioned  wfaed  is 
also  lumished  vnth  a  tube  which 
revolves  over  that  of  the  earth,  and 
carries  a  horiaoiital  arm  bearing  the 
ball  representing  Mai%  and  causes 
it  to  complete  a  revolution  nmod 
the  sun  in  the  period  named. 

The  period  oi  of  Vesta  is  aooom- 
pUshed  thus,  viz. :  on  the  yearly 
axis  C  is  made  &st  a  wheel  of  36 
teeth,  which  drives  a  wheel  <^  66 
teeth*  on  axis  B,  to  which  is  fixed  ftnmn 
a  wheel  of  41  teeth,  which  impels  a  raatoa 
wheel  of  83  teeth  on  axis  A  once 
round  in  1336  days  0^  21"  19^; 
the  tube  of  which  last  wheel  ascends 
on  that  of  Mara,  and,  like  the  rest, 
bears  an  arm  supportang  aballi»- 
presenting  this  pnuDet 

For  the  mvolution  of  Juno,  the 
yearly  axis  C  is  furnished  with  a 
wheel  of  64  teeth^  which  impels  a 
wheel  of  60  teeth  on  axis  B,  to 
which  is  made  last  a  wheel  of  27 
teeth,  which  turns  a  wheel  of  127 
teeth  on  axis  A  onoe  round  in  1590 
days  ir>  35"  2.7*,  and  the  tube  of 
which  ascends  on  that  of  Vesta,  and 
supports  a  horizontal  arm  which 
carries  a  small  bsll  representhig  this 
planet  in  ihe  period  nsmed. 

The  revolution  of  Ceres  ia  d^ 
rived  fiom  the  period  of  Juno,  be- 
cause wheel-WQik  taken  firom  the 
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unit  of  a  aolar  year  was  not  «i 
fidently  accurate  for  the  purposa^ 
therefi>re  on  Juno's  wheel  of  127 
teeth  is  fixed  a  wheel  of  123  teeth, 
which  drivea  a  thick  tittle  bevel 
sort  of  wheel  of  30  teeth  on  axis  S: 
the  reason  of  this  small  wheel  being 
bevelled  is  to  allow  iu  teeth  to  snil 
both  wheels  |}) ;  wheel  30  drives 
wheel  130  on  axis  A  once  round  in 
1681  days  6>'  17-  22.4%  and  the 
tube  of  wheel  130  turns  on  the  tube 
of  Juno,  and  ascends  in  a  simitir 
manner  with  the  rest,  and  carries  a 
horizontal  arm  supporting  a  anaD 
ball  representing  thk  planet,  and  ii 
caused  to  revolve  round  the  Son  in 
the  above-mentioned  period  (the 
period  oi  Ceres  to  that  of  Juno  is  si 
130  ia  to  123:  hence  the  wheeb 
used.) 

The  period  of  Pallas  could  not  be 
derived  from  the  solar  year  with 
sufficient  accuracy,  and  reeoone 
was  had  to  an  engrafted  fraction  en 
the  period  of  Ceres^  thus:  on  wbeel 
130  of  Ceres  is  made  fast  a  wheel 
of  122  teeth,  which  drives  a  wheel 
of  81  teeth  on  axis  B,  to  which  if 
fixed  a  wheel  79,  which  impeh  a 
wheel  of  1 19  teeth  on  axis  At  ^ 
m  ffamished  with  a  tube  wkidi 
ascends,  and  tama  on  tiiat  of  G««^ 
and  supports  a  horizontal  arm.  whidi 

bears  a  smdl  ball  vepteaenting  6iii 
planet,  which  by  virtue  of  the  aibofe 
train  of  wheels  is  caused  to  com- 
plete a  revolution  round  the  Sun  in 
1681  days  10*>  28"  25.1% 

The  motion  of  this  planet  iide- 
rived  from  the  period  of  a  soltf 
year,  from  the  *«yeariy  axist"  Ihni: 
on  this  axia  is  made  ftstawfaeel 
of  44  teeth,  which  turns  a  wheel  of 
94  teeth  on  axia  B,  to  which  if 
riveted  a  small  wheel  of  20  teeth, 
which  impels  a  wheel  on  aris  A 
having  1 1 1  teeth,  whidi  is  fumiBbBd 

with  an  ascending  tube  whidi  rt- 
Yolves.over  that  of  Pallas,  and  beats 
a  horizontal  arm  which  sopports  a 
ball  representing  this  phinet,  whidi 
by  the  said  train  of  wheels  is  eaoied 
to  revolve  round  the  Sun  in  4S80 
days  14^  89"  35.7*. 

The  periodic  revohrtion  of  Saton 
is  also  taken  fiom  the  solar  year, 
viz,  a  smaU  wheel  of  17  teeth  » 
fixed  to  the  «  yeariy  axif"  near  tfi 
top,  and  drivea  a  wheel  of  129teefli 
on  axis  By  to  which  is  msde  ftit  a 
wheel  of  49  teeth,  which  tans  • 
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vliMl  of  100  teeth  m  t3df  il,  whote 
tabe  eeoeode  tnd  revolvee  oo  that 
of  JupitOT'e  tube,  and  sapporte  an 
arm,  haviny  a  ball  repreaeDting  Sa- 
turn and  ita  ringSy  and  which  by  the 
train  of  wheels  ia  cauaed  to  peHbnn 
a  re^lution  round  the  sun  in  the 
period  of  10,746  daya  lO^  16"  50.9*. 
etuwTiV        The  revolution  of  this    planet 
Huuoa      could  not  be  attained  with  sufficient 
accuracy  firom  the  period  of  a  solar 
year:   the  period  ia  engrafted  on 
that  of  8atum*a,  thus;  a  wheel  of 
11 7  teeth  ia  made  6st  to  wheel  190 
of  Saturn,  and   consequently  re- 
velvea  in  Satom's  period.     This 
wheel  of  117  teeth  drives  a  wheel 
on  axis  B  having  77  teeth,  to  which 
is  fixed  a  wheel  of  40  teeth,  which 
turns  on  axis  A  a  huge  wheel  of 
173  teeth,  whose  tube  asoends  and 
levohres  over  that  of  Saturn,  and 
carries  a  boriaontal  arm  which  sup- 
ports a  ball  representing  this  planet, 
which  is  caused  to  complete  its  re- 
volution by  such  a  train  of  wheels 
in  the  period  of  30,689  days  8"  26*> 
68^*.    Such  is  a  brief  description 
of  the  motions  of  this  eomprehen- 
sive  and  very  accurate  machine. 
The  axis  A,  on  wluch  the  frfanet  tubular 
wheels  revolve,  performs  a  rotation  in  35  daya 
10  hours,  by  virtue  of  the  following  train  of 
wheels,  f  4+^}  of  24  hours,  that  is,  a  pinion 
of  14  is  assumed  to  revolve  in  34  hours,  and 
to  drive  a  wheel  of  61  teeth,  to  which  is  fixed 
a  pinion  of  12,  which  turns  the  wheel  70  in 
the  period  noted;  to  this  wheel-axii  it  is  made 
ftst,  and  by  revolving  with  it  exhibits  the 
8un*s  rotation. 

nnBMAtT  The  machine  is  turned  fay  a 
handle  or  winch,  wfaich  is  assumed 
to  turn  round  in  34  houn»  and  from 
this  rotation  of  34  houn  a  tnin  of 
wheel-work  is  ie4|airad  to  cause  the 
**  yearly  ana"  C  to  torn  once  round 
in  365  dfl^ftk  48"  4«.19«,  whiohk 
effiMled  in  the  following  manner, 
vix.:  the  train  found  fay  the  process 
of  the  reduction  of  continuous  frac- 
tions is  U■^lf^^^f^,  that  is,  in 
the  train  for  turning  the  Sun,  the 
same  plmon  14  tuma  the  aame 
wheel  61,  and  tarns  a  pinion  of  18 
leaves,  to  which  isfixed  a  wheel  of  144 
teeth,  having  a  pinion  of  38  leaves, 
wfaich  impela  a  huge  wheel  of  341 
teeth  once  raoad  in  365.343386 
days,  or  365  days 5^48"  49.19*.  The 
last-mentioned  wfieel  of  241  teeth  ia 
made  fost  to  the  under  part  of  the 
«yeariy  axH^  C  at  A  the  handle 


having  a  pinion  of  14  leaves  therefor^ 
and,  transmitting  its  motion  through 
the  above  train,  causes  the  yeariy 
axis  to  revolve  in  the  same  period, 
mmi.  The  planetarium  is  also  furnished 
OATSa  with  a  system  of  wheels  for  regis- 
trating  dates  for  either  10,000  years 
past  or  to  come.  The  arrangement 
is  not  shown  in  the  engraving,  (to 
prevent  confuaon,)  but  it  might  be 
shortly  described  thus :  near  the  top 
of  the  yearly  axis  is  a  hooked  piece, 
e,  which  causes  the  tooth  of  a  wheel 
of  100  teeth  to  start  forward  yearly ; 
consequently,  100  starts  of  siud 
wheelvrill  cause  it  to  revolve  in  100 
solar  years ;  and  it  has  a  hand,  which 
points  on  a  dial  on  the  cover  of  the 
machine  the  years:  thus,  for  the 
present  year,  this  hand  will  be  over 
the  number  45.  This  last-named 
wheel  of  100  teeth  has  a  pin,  which 
causes  a  tooth  of  another  Wheel  of 
100  teeth  to  start  once  in  100  years ; 
hence  this  last  wheel  will  complete 
one  revolution  in  10,000  years;  and 
it  IS  for  this  purpose  the  former  in- 
dex or  hand  moves  over  a  number 
yearly.  The  second  index  vrill  pass 
over  a  number  every  100  years ;  for 
the  present  year,  the  second-hand  or 
index  will  be  over  the  number  18, 
and  will  continue  over  it  until  the 
first  index  moves  forward  to  99; 
then  both  indexes  vrill  move  at  one 
time,  via.,  the  first  index  to  O  O  on 
the  first  eoneentric  drolo  of  the  dial, 
and  the  second  index  to  19,  denoting 
the  year  1900»  and  ao  of  the  rest 
By  the  ediptie  being  divided  in  « 
aeries  of  four  spirala,  the  naehfaie 
makes  a  distinction  between  com- 
mon and  leap  yean,  and  indicatea 
the  oommon  year  as  containing  366 
daya,  and  the  leap  year  366  day% 
fay  taking  in  a  day  in  Febniaiy 
every  fourth  year;  thus,  for  any 
given  period  for  10,000  years  peat 
or  to  come,  the  Yarious  situationa 
and  aspecta  of  the  planeta  may  be 
aaoertaiaed  by  aperaluig  with  this 
machine,  and  this  for  tlioosands  of 
years  without  producing  a  asnsible 
error  either  ill  space  or  time.  This 
planetarium  wheel-woik  ii  inclosed 
m  an  elegant  mahogany  box  of 
twelve  fldes;  is  about  five  feet  m 
diameter  by  ten  incbea  in  depth.  At 
each  of  the  twelve  anglea,  or  sidea^ 
small  brass  piUara  rise,  and  support 
a  large  ecliptie  oirde,  on  which  aie 
eagiaven  the  signs,  dsgpees,  and  ni- 
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In  the  month  of  October  last  yoor,  Dr.  Hen* 
donon  made  a  eeriee  of  cwlcolationa  lor  a  new 
planetariam  for  the  oae  of  ichtfob*  It  ahowa 
with  eonaldeimble  aoooncy  lor  700  dayi  the 
mean  tropical  rerolutiona  of  tho  planets  round 
the  mn.  The  madune  oonatts  of  a  syatem 
of  brass  wheels  peculiarly  arranged,  and  ia  in- 
closed in  a  eircolar  case  three  feet  in  diameter, 
tlie  top  of  which  has  the  ngns  and  degrees  of 
the  ediptic  laid  down  on  it,  as  also  ^  days 
of  the  months,  dee.  This  planetarium  costs 
only  46a.,  or,  on  a  tripod  stand,  table-high, 
58a. ;  the  machine  is  put  in  motion  by  a  han- 
dle on  the  outside.  To  the  teadien  and 
others  oonneded  with  education,  this  plane- 
tarium must  be  of  great  importance,  for  with- 
out a  proper  elucidation  of  the  principles  of 
astronomy,  that  of  Geography  must  bo  but 
conliisedly  onderrtood.  This  planetarium  is 
at  present  made  by  Mr.  Dollood,  9  White 
Ckmduit  Grove,  laluigton,  London. 

The  TU^urum  is  a  amali  instrument  whidi 
should  be  used  in  connexion  with  the  plane- 
tarium Ibmarly  described.  Thk  instrumant 
(904) 


to  show  the  annual  motiou  of  tba 
earth,  and  tho  revdution  of  the  iuoon  aroond 
it  It  alao  yiostratea  the  moon's  phases  and 
the  motion  of  her  nodes,  tho  inclination  of  ths 
Earth's  axis,  the  cauaes  of  edipees,  the  n* 
riety  of  Beams,  and  other  phenomena.  It  oon- 
sisto  of  abont  eight  wheela,  pinions,  and  ardea 
A  small  instrument  of  this  description  may  be 
purchased  for  about  £1  8»^  as  stated  on 
page  183. 

Oir    TEX    TAUXOUa    OFIKIOVS  WHTCl    Will 
ORIOIXALLT   roilXKD  Of   SATUBx's  XlVO* 

The  striking  and  sbgular  phenomeMu 
connected  with  the  planet  Saturn,  though  novr 
asceitttned  beyond  dispute  to  be  a  ring  or 
ringa  anrrounmng  its  body  at  a  certain  dis' 
tanoe,  was  a  anljeot  of  great  mysteiy,  and 
gave  rise  to  numerous  conjeetores  and  eootro- 
Torsies  for  a  oonriderablo  time  after  the  infon- 
tion  of  the  telescope  by  which  it  was  die- 
covered.  Though  it  was  first  discovered  in 
the  year  1010,  it  was  nearly  60  yean  after* 
ward  befiNo  ito  true  tan  and  nature  wan 
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litmmiBta.  GiIDm  wm  IIm  ftnt  who  dia-  iru  mppond  lo  ba  tedoMid  in  an  dliptiid 
OMvrad  M17  thins  uncMnmon  eoDDacted  with  rioK,  bat  thia  ibg  wu  mppDwd  lo  ba_;iMrf  la 
*  Sstam :  Uumigta  tui  lelewop*  be  Ibought  ha    iti  iwo  i^ipoaite  aide*.  , 

aaw  dut  pUuet  appew  like  two  amailer  globca  Pig.  10  i*  a  Tepmentalian  b;  Ruatachiiai 
m  each  ode  of  a  largsr  ona;  and  after  TJew-  DiTiiii,aoelebratadltalianopticiutal  Bologna, 
ing  ih«  planal  in  thii  form  lor  two  jeai^  he  The  ibadea  laptaaeoled  on  Saturn  and  tb« 
waa  aor^iaed  to  lee  it  hamming  qoile  lound,  (dliptttal  cnire  are  inoonect,  ai  thia  plaiMt 
vrithoot  id  wyoinin^  globea,  and  aonia  tioM  preaeDti  no  aneb  dkadawj  form.  The  general 
afterward  to  appear  in  Ibe  triple  form.  Tbia  ■ppeeranea  bua  praaanled  U  not  much  adU^ 
qipeaiance  i*  npnatnted  in  tig.  1  of  the  £>!•  Ibat  whieb  Ibe  ring  of  Saturn  eihibila,  ex- 
lowing  angnving.  In  Ibe  year  1014,  Bcbei-  ceptiiig  Ibat  at  the  ni^er  aide  oT  Ibe  ring 
ner,  a  (>erman  astronomer,  puUiahed  a  lepra-  iboutd  appear  amnng  a  portion  of  the  aA 
■antation  of  Saturn,  in  which  Ibia  planet  ia  of  Satam ;  but  Dirini  aeema  to  tiavg  eonceived 
•ibibiled  aa  ■  large  eentrai  globe,  with  two  that  the  curve  on  each  ode  ww  attached  to  tb* 
maOai  bodiea,one  on  each  aide,  partly  of  a  bodv  of  Saturn;  for  when  Hajgeaa  puljiahed 
conical  hrm,  ailaelwd  to  lb«  planat,  and  roim-  hia  'dinsjiei?  of  the  ring  ol  Saturn  in  1659, 
ing  a  part  of  it,  aa  abown  fig.  S.  (n  the  yeaia  Dinoi  contested  ita  truth,  because  te  could 
IMO  and  leU,  Ricdohla,  an  Italian  mathe-  not  perceive  the  ring  through  hie  own  tela- 
i.tlfi.n  and  aatronomer,  imagined  he  aaw  acopis ;  and  he  wrote  a  trealiae  on  the  aubject 
Saturn  aa  tepreaenled  b  fig.  3,  coDriating  of  in  oppontion  to  Huygena  in  1660,  entitled 
■  central  globe,  and  two  conicatahaped  bodiea  "Breria  Annotatia  in  Sjatema  Safaunium." 
oompletsl;  dstacbed  from  it,  and  puUiahed  Hujgana  immedialelj  replied  to  bioi,  and 
■n  account  of  it  correapondiitg  lo  tliia  view.  Diirini  wrote  a  reJMDder  in  1661.  Pig.  1 1  ia 
Banlina,  die  oelabtated  aatianomer  of  Dant-  the  reprraentalion  given  b;  Francii  Foolani^ 
a  Neapolitan  aelroiiomer.  Thia  figure  repre- 
Fig.  97.  aenta  Saturn  aa  having  two  creaccnta,  one  on 

each  ode,  attached  to  ita  body,  with  intervala 
between  the  planet  and  the  creeceula.  Fig.  13 
ia  a  view  delineated  by  Gaaaendus,  a  cela- 
braled  French  philoaopher.    It  repreaents  the 
planet  aa  a  laiga  ellipaoid,  having  a  Urge  cir- 
cular opening  near  each  end,  and  if  thia  repre- 
aentatlon  were  the  Inta  one,  each  (^>ening 
would  ha  at  leaat  30,000  milea  in  diameter. 
Tig.  18,  wbidi  ia  perbapa  Iba  moat  aingalai 
of  the  whole,  ia  aaid  to  he  one  of  the  view*  of 
Ihia  {Janet  given  by  Riecialui^    It  lepreaenta 
two  globea,  each  of  which,  in  the  proportion 
they  here  bear  (o  Saturn,  muat  be  mora  than 
80,000  milea  fn  diameter.  Tbeae  globea  were 
conceived  aa  being  auacned  to  the  body  of 
Satmn  by  enrvea  or  banda.  each  of  wbicfa,  ia 
the  propntion  repteaenwd.  moat  have  been  at 
)ea«  TIMO  milea  in  hnadu,  and  nearly  40,000 
dg,  author  of  the  tklent^n^liia  and  other    milea  long.    Thia  would  have  cxhibitad  tbe 
woiia,  made  many  otoervationa  on  Ihia  planet    planet  Satum  w  a  alill  more  aingular  body 
ahont  the  yeaia  IB43,   IMS,  and  1650,  in    than  what  we  ham  fband  it  to  be i  but  no 
which  he  appeara  to  have  obtained  diSerent   aoeh  conatmction  of  a  planet  ba*  yet  beoa 
viewa  of  the  pUnrt  and  its  appendagea,  gia:-    tbnnd  in  tbe  imivane,  nor  i*  it  ptohabia  Ibat 
dually  approii mating  (a  the  tmtb,  but  itiU    aneh  a  form  irf  a  ■lanetaiy  body  eiiats. 
incorrecL     Theaa  vievra  are  repreaented  in        It  ia  remarkabla  iJiat  only   two   general 
jiguraa  t,  S,  e,  and  7,    Fig.  4  rteariy  naam-   o[Mniofn  aboold  have  been  formed  reaperting 
blea  two  hemiapbrrea,  one  on  each  side  of  the   the  conatrnctiou  of  Saturn,  aa  aj^xara  front 
globe  of  Saturn.  The  other  Bgurea  veij  nearly   flieaa  npraaantatioaa :  eilhar  that  thia  planet 
reaembte  tbe  extreme  porta  of  the  ring  aa  asen    wa*  compoaed  of  three  diatind  parte,  atparala 
through  a  good  teleacope,  but  he  atill  seema  lo    from  each  other,  oi  that  the  appendage  oa 
have  conaidcred  them  aa  detaded  fiom  each    each  side  waa  Jlxed  to  the  body  of  the  planeL 
Other  aa  well  aa  Irom  Satum.     Pigmea  S  and    The  idea  of  a  ring  aurrounding  the  body  of 
ff  are  viewa  given  by  Riedotua  at  a  period    the  planet  at  a  certain  di^nce  from  every 
Boateriorlo  that  in  which  he  anppoaedSatnm   part  of  it  aaema  never  to  have  been  thought  of 
and  hb  appendagea  in  the  form  delineated  in   tiUlbeeelebratedHnygena,in  1B6S,  16SI},aiid 

Ib.  a.    In  tbeae  hat  delineatioaa  tbe  planet   1067,  by  nr ' " ' *'- 

II* 
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jimn^  eompltftely  demohitnited  th«t  R  is  iiir.  th«  late  Sir  W.  H6nehel»  «v*io  made  iiumewtii 

poandMl  by  a  aotid  and  permanent  ring,  which  oibserrmtions  on  this  planet,  and  lil^ewise  aseei^^ 

never  changes  its  situation,  and|  without  touch-  tained  that  the  ring  peiforms  a  revolatiaii 

lug  the  body  of  the  planet,  accompanies  it  in  round  the  planet  in  ten  hours  and  tfafatf 

its  nrolution  around  the  sun.    As  the  cause  minutes. 

of  all  the  erroneous  opinions  above  stated  was  Of  late  years,  some  observers  have  suppoeed 
owing  to  the  impcr^M:tbn  of  the  telesoc^pes  that  the  exterior  ring  of  Saturn  is  divided  into 
wittch  were  then<  in  use,  and  their  de6cienqr  several  parts,  or,  in  other  words,  that  it  con- 
in  mogni^ing  power,  this  ingenious  astrono-  sists  of  two  or  more  concentric  rings.  The 
mer  set  himself  to  woiIl  in  order  to  improve  following  are  some  of  the  observations  on 
te!escopcs  for  celestial  observations.  He  im-  which  Uiis  opinion  is  founded.  They  are 
proved  the  art  of  grinding  and  polishing  ob-  chiefly  extracted  from  Captain  Katcr's  paper 
ject-glasscs,  which  ho  finished  with  his  own  on  this  subject,  which  was  read  before  the 
nands,  and  produced  lenses  of  a  more  correct  Astronomical  Society  of  London, 
figure,  and  of  a  longer  focal  distance,  thsn  The  observations,  we  are  told,  were  made 
what  had  previously  been  accomplished.  He  in  the  years  1825  and  1826,  and  remained 
first  constructed  a  telescope  12  feet  long,  and  unpublished  fii>m  a  wish  on  the  part  of  the 
■Jierward  one  23  feet  long,  which  ma^iified  observer  to  witness  the  appearances  again, 
about  95  times ;  whereas  Galileo's  best  tele-  The  planet  Saturn  has  lieen  much  observed 
■cope  magnified  only  about  33  times.  He  by  Captain  Kater  for  the  purpose  of  tiying 
afterward  constructed  one  123  feet  long,  the  light,  dtc,  for  which  the  ring  and  sntel- 
which  magnified  about  220  times.  It  was  lites  are  good  tests.  The  instruments  whidi 
used  without  a  tube,  the  object-glass  being  were  employed  in  the  present  investigations 
plaoed  upon  the  top  of  a  pole,  and  connected  were  two  Newtonian  reflectors,  one  hy  Wall* 
by  a  cord  with  the  eyopiese.  With  such  son,  of  40  inches  focus  and  fljth  apeitora^ 
telescopes  this  ingenious  artirt  and  mathema-  and  another  by  DoUond,  of  68  inches  focus 
tidan  discovered  the  fourth  satellite  of  Saturn,  and  6}ths  apertarek  The  first,  under  fovooiw 
and  demonstrated  that  the  phenomenon  which  able  eircumstanoes,  gave  a  most  ezosllent 
had  been  so  egregiously  misrepresented  by  image;  the  hotter  is  a  very  good  inurnment 
preceding  astronomers  consisted  of  an  im-  The  following  are  axtraels  froM  tiie  aolhor^s 
menae  ring  surrounding  the  body,  and  com-  journal : 

pletely  detached   from  it     His   uumeiYius       JNmf.  26,  1025k    The  double  ring  beasli- 

observations  and  reasonings  on  this  subject  fully  defined,  peifoctly  distinct  all  aimmd,  snd 

were  published  in  Latin  in  1650,  in  a^juarto  the  principal  belts  weH  asen*  .1  tried  many 

volume  of  nearly  100  mges,  entitled  ''jSysto-  concave  glMses,  and  fouftd  that  the  iumgd 

ma  Satumiumy  site  at  eausu  mirandorum  was  moeh  sliarper  than  wMi  convex  eyo- 

Saiumi  Phenomenon^  et  ConUte  efus  Plane-  glasses,  and  the  light  apparently  much  greater. 

ia  Niava^"  from  which  work  the  figures  and  DoUond,  259,  tbe  best  power,  480,  a  singla 

aome  of  tbe  fects  stated  above  have  been  es-  lens,  very  distinot    Nov.  90,  liie  night  veiy 

tiacted.  fiivonraUe,  but  not  equal  to  die  25th.    The 

•»  MB  svrHMBn  nrrrtrairs  ov  vmt  ixra-  «*«"«  ™ir  of  Satom  is  not  so  bright  as  tha 

Biom  miva  or  siTvmv*  mteiior,  and  the  Interior  is  leas  bright  doae  to 

the  edge  next  Iha  planet  The  inner  ediga 
From  the  period  in  which  Huygens  Itved  appean  more  yellow  than  the  rest  of  the  rinfc 
till  the  time  when  Herschel  applied  his  large  and  nearer  in  colour  to  the  body  of  the  planet, 
telescopes  to  the  heavens,  few  discoveries  were  Dec  17.  The  evening  extremely  fine.  With 
made  in  relation  to  Saturn.  Cassini,  in  1671,  Dollond  I  perceived  the  outer  ring  of  Saturn 
discovered  the  fifth  satellite  of  fiiis  planet;  in  to  be  darker  than  the  inner,  and  the  division 
1672,  the  third ;  and  the  first  and  second  in  of  the  ring  all  around  with  perfect  distinct- 
March,  1684.  In  1675,  Cassini  saw  the  broad  ness;  but  with  Watson  I  fended  that  I  saw 
ride  of  ito  ring  bisected  quite  round  by  a  dark  the  outer  ring  teparated  hy  numeroue  dark 
elliptical  line,  of  which  the  inner  part  appeared  dhneione  extrtm^  doae,  one  stronger  than 
brighter  than  the  outer.  In  1722,  Mr.  Had-  the  rut,  dividing  the  ring  about  equatty. 
ley,  with  his  five-feet  Newtonian  lefiector,  ob-  This  was  seen  vnth  my  most  perfect  angle 
served  the  same  phenomenon,  and  perceived  eyeglass  power.  A  careful  examination  of 
that  the  dark  line  was  stronger  next  the  body,  some  hours  confirmed  this  opinion.  Jan.  16 
and  feinter  towards  the  upper  edge  of  the  ring,  and  17,  1826.  Captam  Kater  believed  thai 
Within  the  ring  he  also  discovered  two  belte  he  saw  tbe  divisions  with  the  Dollond,  but 
aeroas  the  disk  of  Saturn  ;  but  it  does  not  was  not  poritive.  Ckmcave  eyeglasses  foand 
appsar  that  they  had  any  idea  that  this  dark  to  be  superior  to  convex.  Feb*  26,  1826. 
fine  was  empU  space  separating  the  ring  into  Tbe  division  of  the  outer  ring  not  seen  with 
t^o  Jgrts.    This  discovery  was  reserved  for  Dollond.    On  the  17th  Dec,  when  th^  difi 
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maoB  were  meet  distiiictly  eeen,  Captain  mentioned  this  the  following  day  to  M.  de  la 
Kater  made  a  drawing  of  fiie  appearance  of  Place,  who  obeeryed  that  **  thoie,  or  even 
'  Satam  and  his  ringi.  The  phenomena  were  mora  divisionB,  wen  conformable  to  the  s^s* 
witneeaed  by  two  other  persona  on  the  same  tern  of  the  world.**  On  the  other  hand,  the 
erening,  one  of  whom  saw  seyeral  divisions  division  of  the  outer  ring  was  not  seen  by  Sir 
in  the  enter  ring,  while  the  other  saw  one  W.  Hersohel  in  1792,  nor  by  Sir  J.  Herschel 
middle  division  only;  but  the  latter  person  in  1826, nor  by  Struve  in  the  same  year;  and 
was  short-sighted,  and  unaccustomed  tO  tele-  on  several  occasions  when  the  atmospherio 
•copic  observations.  It  may  be  remarked,  how^  renditions  were  most  favourable,  it  has  not 
ever,  that  these  divisions  were  not  seen  on  been  seen  by  Captain  Kater.  It  has  been 
other  evenings,  which  yet  wens  eodsidei«d  femaiked  by  Sir  W.  Herschel*  Struve,  and 
very  fiivourable  for  distinct  vision.  others,  that  the  exterior  ring  is  qiuch  less 

it  is  said  that  the  aame  appearanees  wen  brilliant  than  the  interior;  and  it  is  asked, 
men  by  Mr.  Short,  but  the  original  record  of  May  not  this  vrant  of  light  in  the  outer  ring 
his  observations  cinnot  be  found.  In  La-  arise  from  its  having  a  very  dense  atmosphere  1 
lande's  Astronomy  (Sd  edition,  aHide  885 H  and  may  not  this  atmosphere  In  certain  states 
it  is  nid,  **  Cassim  remarked  that  the  breadtn  admit  of  the  divisions  of  the  exterior  ring 
of  the  ring  was  divided  into  two  equal  parts  being  seen,  though,  under  other  circumstance^ 
by  a  dark  line  having  the  same  curvature  as  they  remain  inTisible  1  The  above  observa^ 
the  ring,  and  the  exierior  portion  was  the  less  tkms  are  said  to  have  been  confirmed  by  some 
light  Short  told  ne  thi!t  he  observed  still  teeent  observations  by  Decuppis  at  Rome,  who 
more  singular  i^enomena  with  his  large  tele*  aonouneed,  some  years  ago,  that  Saturn's 
fleope  of  12  leet  The  breadth  of  the  ansa,  outer  ring  ia  divided  into  two  or  three  Con- 
or extremities  of  the  ring,  vras,  acoerdKng  to  centric  rings. 

hhn,  divided  into  two  parts,  an  imier  portion  Some  of  the  observations  slated  above,  were 
frithoot  any  break  in  the  illumination,  and  an  they  perfectly  correct,  would  lead  to  the  con* 
outer  divided  by  several  Hues  eonoentrie  with  dusion  that  Satum  is  encompassed  vrith  « 
ihe  drcumferenee,  which  woukl  lead  to  a  be*  nuaober  of  rings  concentric  with  and  parallel 
lief  that  there  an  eeoeral  rmge  in  the  eame  to  each  edMr.  But  while  such  phenomena 
pkme**  "De  Lambre  and  Birt  severally  state  as  described  above  are  io  seldom  seen,  even 
met  Short  saw  the  outer  ting  divided,  proba*  by  tiie  most  powerful  teleecopes  and  tSte  moat 
biy  on  the  authority  of  Lalande.  In  Brew*  aeeurete  observers^  a  certain  degree  of  donbl 
Otor's  Fergueon^s  Aetronomy,  voL  iL  p^  125,  must  still  hang  over  the  sulject;  and  we  must 
td  edition,  there  k  the  IbHowing  note  on  thb  auspend  our  opinion  on  this  point  till  future 
oabjeet:  '*Mr.  Short  assures  us  that  with  an  ebeervalaona  ihaU  either  confirm  or  render 
oxeellent  telescope  he  ebeerred  the  snrtee  of  doofatfiil  those  to  which  we  have  referred 
the  ring  divided  by  several  dark  eoneenlrie  Should  the  Eari  of  Rosse's  great  teleeoope, 
Ifaiea,  which  seem  to  iodleate  a  Munber  of  when  finished  Ibr  observation,  be  Ibund  to 
lings  proportional  to  the  nuBiber  of  dark  Koei  peribrm  aeeoiding  to  the  expectationa  now 
wk&eh  he  perceived."  eotenained,  and  in  propoftien  to  ite  siae  and 

In  December,  1818»  ot  Paris,  Proi— sr  quantity  of  light,  we  shall  expect  that  oar 
Qoelslet  saw  the  outer  ring  divided  widi  the  doubts  will  be  leeolved  in  regard  to  the^B[p* 
Oflhtoaatlc  teleeoope  of  ten  inches  apsifora^  posed  divisaona  ef  the  ring  ef  'Satum. 
iHddi  was  exhibited  at  the  oxpositien.    Ho 
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BRIEF  DESCRIPTION  OF  THE  EARL  OF  ROSSE'S  TELESCOPE. 

Tn0  telenoopd,  the  Ingeit  and  mott  ma|^  fimn  the  fimwoo  to  tbe  mould,  wnicb  wu 

Bifioent  that  ever  waa  attempted,  reflecta  the  placed  m  a  line  with  the  chimney  and  cnne^ 

graateat  honoar  on  the  genina,  the  in^wntive  and  had  three  iron  baaketaeupported  on  pivola 

powera,  and  the  adentific  aoqnirementa  of  ita  hnng  raond  it;  and  foar  feet  further  on  wai 

noble  contriver,  aa  well  aa  on  the  elevated  the  annealing  oven.    The  cniciblea  wliidi 

alation  in  which  he  ia  placed.    With  rank  contained  the  metal  were  each  two  feet  la 

and  fertnne,  and   erery  ctrcomatance  that  diameter,  %i  deep,  and  together  weighed  om 

ttraallj  nnilt  men  for  adentifle  pnrrait,  he  ton  and  a  hal£    They  were  of  caat  iroD»  and 

baa  aet  a  bright  example  to  hia  eoo^ieera  of  made  to  fit  the  baaketa  at  the  aide  of  the 

the  dignity  and  utility  of  philoaophical  atodiea  mould.    Theae  baaketa  were  hung  on  wooden 

and  inveatigationa,  and  of  the  aide  they  might  uprighta,  or  pivote ;  ta4>ne  of  theae,  on  cadi 

render  to  the  progreaa  of  acience,  were  their  aide,  waa  attached  a  IcYcr,  by  depreang 

wealth  and  pnnuita  directed  in  a  ^  proper  which  it  might  be  turned  over,  and  the  cob- 

channeL  tenta  of  the  erudble  poured  into  the  mould. 

Previoualy  to  his  ioiddup'a  attempting  the  The  bottom  of  the  mould  was  made  by  bind- 
conatnietion  of  his  laigest,  or  «  Monater  Tele-  ing  together  tightly  layen  of  hoop  iron,  sod 
aoope,"  he  had  conatracted  one  with  a  apecn-  turning  the  required  ahapem  themedgewke. 
lum  of  three  feet  in  diameter,  which  was  oon«  This  mould  conducted  this  heat  away  through 
sidered  one  of  the  moat  accurate  and  powerful  the  bottom,  and  co<Ml  the  metal  towards  the 
fawtroments  that  had  ever  been  made,  not  ex-  top  in  infinitely  email  layers,  while  the  inter- 
cepting even  Sir  W.  Henehera  forty  feet  sticea,  though  doae  enough  to  prevent  the 
reflector.  In  the  aoooont  of  .thia  telescope  metal  from  eaoqxng,  were  aufiiciently  open  to 
pubUahed  in  the  Philoeophical  Tnnaactiona  allow  the  air  to  penetrate.  This  bottmn  wm 
fer  1840,  bis  lordship  speaks  of  the  possibility  six  feet  in  diameter  and  6^  inches  thick,  and 
of  a  apeculum  of  six  feet  in  diameter  being  waa  made  peHectly  horiaontal  by  meana  of 
caat  At  that  time  it  waaconaidered  by  aome  apirit  levela,  and  waa  aunounded  by  a  wooden 
aa  little  short  of  a  chimem  to  attempt  the  frame.  A  wooden  pattern,  the  exact  siia  «d 
construction  of  such  a  monstrous  instrument;  the  speculum,  being  placed  on  the  iron,  sand 
hut  the  idea  no  aooner  oconrred  to  thia  in-  waa  well  pa<^ed  between  it  and  the  frames 
ffeaioua  and  persevering  nobleman  than  he  and  the  pattern  waa  removed.  Each  of  the 
determined  to  put  it  to  the  teat,  and  thereault  crudblea  containing  the  melted  metal  waa 
haa  been  attended  with  complete  success,  then  placed  in  its  basket,  and  every  thing  be- 
The  materials  of  which  thia  speculum  is  com-  ing  ready  for  diacharging  their  contents,  they 
posed  are  copper  and  tin,  united  very  neariy  were  at  the  aame  inatant  turned  over,  and  the 
in  their  atomic  proportiona,  namely,  copper  moukl  being  filled,  the  metal  in  a  abort  tims 
126.4  parts,  to  tin  68.9  parta.  Thia  com-  aafely  aet  into  the  required  figure.  While  it 
pound  haa  a  apedfic  gnvity  of  8.8,  and  ia  waa  red  hot,  and  acaroely  aolid,  the  finmeworic 
found  to  preaerve  ita  lustre  with  more  splen-  waa  removed,  and  an  iron  ring  connected 
dour,  and  to  be  more  fifee  fimn  pores  than  vrith  a  bar  which  passed  through  the  oven 
any  other.  A  fbundxy  waa  conatracted  ex-  being  placed  round  it,  it  waa  drawn  in  by 
nressly  for  the  purpose  of  caating  the  apecn-  meana  of  a  capatan  at  the  other  side,  on  a 
mm.  Ita  chimney,  built  fix»m  the  ground,  railroad,  when  charcoal  beuig  lighted  in  the 
waa  18  feet  high,  and  16^  aquare  at  the  baae,  oven,  and  turf  firea  undexneath  it,  all  the 
tapering  to  four  at  the  top.  At  each  of  its  openings  were  buih  up,  and  it  waa  left  lor 
sidea,  communicating  vrith  it  by  a  flue,  waa  aiiteen  we^s  to  anneal  It  waa  caat  on  tfia 
annkk  furnace  ei^ht  feet  deep  and  5}  aquare,  13th  of  April,  1842,  at  9  o'clock  in  the  even- 
wi&  a  dicular  or«ning  four  feet  in  diameter,  ing.  The  crudblea  were  ten  hours  heating 
About  seven  la*t  fimn  the  chimney  waa  in  the  furnacea  before  the  metal  waa  intro- 
erected  a  laige  srane,  with  the  neoeasaxy  duced,  which  in  about  ten  houn  more  waa 
tackle  for  elevat:ag  and  canying  the  crudblea  aufikiently  fluid  to  be  poured.  When  the 
IW8) 
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mm  was  opened  tiie  ipeeahim  wai  found  as  the  grinding  is  continued ;  bat  if  thej  appear 

peilect  as  when  it  entered  it    It  was  then  satisfiictorilj,  the  polishing  is  commenced.  It 

lamofved  to  the  grinding  machine,  where  it  required  six  weeks  to  grind  it  to  a  fair  snr* 

underwent  that  prooeas,  and  afterward  was  &ce.    The  polisher  was  cut  into  grooves,  to 

polished,  without  any  accident  having   oo-  prevent  the  abraded  matter  fiom  accumulating 

cured.  in  some  places  more  than  in  others;  a  thin 

This  speculum  weighed  three  tena,  and  lajrer  of  pitch  was  spread  oyer  it;  it  was 

lost  about  one-eighth  of  an  inch  in  grinding,  smeared  over  with  rouge  and  water,  and  a 

Lord  Rosse  has  since  cast  another  speculum  supplj  of  it  kept  up  till  the  machinery  brought 

of  the  same  diameter  four  tons  in  weight  it  to  a  fine  blaick  poMi.    The  length  of  time 

He  can  now,  with  perfect  confidence,  under*  employed  for  polishing  the  three  feet  specn- 

take  any  casting,  so  great  an  impiovement  lum  was  six  l)oars.* 

has  the  form  of  mould  which  he  has  invented  This  large  telescope  is  now  completed,  or 

proved.     The  specuhim  was  placed  on  an  nearly  so.    The  tube  is  66  feet  long,  indud- 

•quilibrium  bed,  composed  of  nine  pieces^  ing  the  speculum  box,  and  is  made  of  deal 

iiesl*<ig  on  points  at  theb  centres  of  gravity,  one  inch  thick,  hooped  with  iron.    On  the 

The  ^lieces  were  lined  with  pitch  and  felt  b^  inside,  at  intervals  of  eight  feet,  there  are 

lore  the  speculum  was  placed  on  them.   The  rings  ci  iron  three  inches  in  depth  and  one 

speculum  box  is  also  lined  with  felt,  and  inch  broad,  for  the  purpose  of  strengthening 

pitched :  this  prevents  any  sudden  change  of  the  sides.    The  diameter  of  the  tube  is  seven 

temperature  alTecting  the  speculum  by  means  feet  It  is  fixed  to  mason-work  in  the  ground 

«if  the  bad  conducting  power  of  the  substances  by  a  large  universal  hinge,  which  allows  it  to 

employed.    A  vessel  of  lime  is  kept  in  con-  turn  in  all  directions.    At  12  feet  distance 

nexion  with  the  speculum  box  to  absoib  the'  on  each  side  a  wall  is  built,  72  feet  kmg,  48 

moisture,  which  otherwise  might  injure  the  high  on  the  outer  side,  and  56  on  the  inner, 

mirror.    The  process  of  grinding  was  con-  the  walls  being  24  Ibet  distant  from  each 

ducted  under  water,  and  the  moving  power  other,  and  lying  exactly  in  the  meridianal 

employed  was  a  steam-engine  of  three  horse  line.    When  directed  to  the  sputh,  the  tube 

power.    The  polisher  is  connected  with  the  may  be  lowered  till  it  becomes  almost  hoii- 

machinery  by  means  of  a  large  ring  of  iron,  zontal ;  but  when  panted  to  the  north,  it  only 

which  loosely  encircles  it ;  and  instead  of  fells  till  it  is  parallel  with  the  earth's  azis^ 

either  the  speculum  or  the  polisher  being  pointing  then  to  the  pole  of  the  heavens.  Its 

stationary,  both  move  with  a  regulated  speed,  lateral  movements  taJLe  place  only  from  wall 

The  ring  of  the  polisher,  and  therefore  the  to  wall,  and  this  commands  a  view  for  half 

polisher  itself,  has  a  transverse  and  a  longi«  an  hour  on  each  side  of  the  meridian ;  that  is, 

tndinal  motion ;  it  makes  80  strokes  in  &  the  whole  of  its  motion  firom  east  to  west  is 

minute,  and  24^  strokes  backward  and  for-  limited  to  16  degrees.    At  present  it  is  fitted 

ward  for  every  revolution  of  the  mirror,  and  up  in  a  tempomiy  way  to  be  used  as  a  transit 

at  the  same  time  M/^th  strdces  in  the  trans-  instrument ;  but  it  ui  ultimately  intended  to 

Terse  direction.    The  extent  of  the  latter  is  connect  with  the  tube-end  galleries  machinery 

•^gths  of  the  diameter  of  the  speculum.  The  which  shall  give  an  automaton  movement,  so 

substance  made  use  of  to  wear  down  the  sur-  that  the  telescope  shall  be  used  as  an  equa* 

fece  was  emery  and  water:  a  constant  supply  torial  instrument    All  the  works  connected 

of  these  was  kept  between  the  grinder  and  with  this  instrument  are  <^  the  strongest  and 

the  speculuuL    TbB  grinder  is  made  of  cast  safest  kind;  all  the  iron  vrork  was  cast  in  hie 

iron,  with  grooves  cut  lengthwise,  across,  and  lordship's  laboretoiy  by  men  initructed  by 

drculariy  on  its  fece.     The    poUsher  and  himself,  and  every  pert  of  the  machineiy  was 

speculum  have  a  mutual  action  upon  each  made  under  his  own  eye  by  the  artisans  in 

other:  in  a  few  hours,  by  the  help  of  the  his  own  neighbourhood,  and   not  a  sing^ 

emery  and  water,  they  are  both  ground  truly  accident  worth  mentioning  happened  during 

circular,  whatever  may  have  been  their  pre-  the  whole  proceeding. 

vious  defects.    The  grinding  ui  continued  till  The  expense  incurred  by  his  lordship  in  the 

the  required  form  of  surfece  is  produced,  and  erection  of  this  noble  instrument  was  not  lem 

this  u  asccrtamed  in  the  following  manner:  than  twehe  thauaand  pounds  /  besides  the 

there  is  a  high  tower  over  the  house  in  which  money  expended  in  the  construction  of  the 

the  speculum  is  ground,  on  the  top  of  which  telescope  of  three  feet  diameter.    Sufficient 

is  fixed  a  pole,  to  which  is  attached  the  dial  ^  «^     ^       ^      ,  ..     ..     u         »  -.  j      ^ 

&#.  «.»*^Y« .  fK<>»  ^^  f^oT^rln^M  «Thuii  r,^^  *  The  above  deeeription  bai  been  leleeted  sad 

tf  a  watch;  there  are  trap-doors  which  open,  ,b,yged  (yom  a  finall  volume  entitled   "The 

and  by  means  of  a  temporaiy  eyepiece,  allow  MoDster  Telescope,  erected  by  the  Earl  of  Rosse, 

the  figure  of  the  dial  to  be  seen  hi  the  specu-  Parwntown."  and  also   from  the  **  lllostrated 

■m.^  w..»),*  4«*  »  «i;»Vi»  «w«i;.k      ¥#•  *k/j»*.  London  News**  of  September  Oth,  1813.    In  the 

lorn  brought  to  a  sUght  jwhsh.     If  the  dots  ^^,^^^  ^nu^od  to  a  more  particular  deierlpUoa 

im  the  dial  are  not  sumcientiy  well  defined,  will  be  found,  accompanied  with  engravings. 
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tioMhM  Bol  yet  been  afiM^d'fbr  making  md  ttie  <' iZfaMlMriMi  Xpii^^  JfiW*  of  iLfil 

Mrticolar  obtarvatioai  with  thia  telatoope;  19: 

W  from  ili^t  trUk  wWek  have  Iwea  iaMk»       **  Tb^  nigbl  9C  ttM»  6th  of  Much,  lM6b 

»ycg  wMJer  mAvourabte  circnmtriiiicm,  it  pr»  van  tfao  finek  I  over  mm  m  IrelaDd.    Many 

mma  importaot  nauUs.    lU  gieat  aupaiioiity  oabulft  were  qhmmd  by  Ijoid  Roaaa,  Ui, 

0«ar   eTaiy  lalaaoope  piavioiuly  oonntniciad  RobinaoOy  and  myaeUl    Moat  of  then^  wcae^ 

^onaiflta  in  the  great  quantity  of  UgbtitiefleoK  for  the  fiiat  tima  «iioa  their  craatioii,  aeen  hj 

and  the  briUiaocy  with  which  it  exhibita  ob-  oa  aa  gioope  ar  dqrten  of  atan;  wUle  lomob 

jacta,  even  when  high  powera  are  ^^plied.  It  at  leait  to  my  eyea;  ihowed  no  each  reaols* 

haa  a  reflecting  anrfitice  of  4071  iqiiaie  inchei^  tioo.    Ne^r.  howawr,  in  my  life  did  I  ae» 

while  that  of  Henchera  40  fyei  teieacope  had  anch  ^orioua  ndereal  pictaiea  aa  thia  inatr«> 

only  1811  iqaare  inchea  on  ita  polished  tor-  maotafibided  wu  Moat  of  the  nebula  we  anw 

&ce,  io  that  the  quantity  of  light  reflected  I  certainly  have  obaenred  with  my  own  adiro- 

from  the  ipeeulum  ia  coniideiab^  more  than  matic;  but  althoogh  that  inatrument,  aa  frr 

double  that  of  HerKhel'a  laigeat  reflector,  aa  relatea  to  maflpail^ing  power,  ia  probably 

Thii  instrument  haa  already  exceeded  hia  inloior  to  no  one  in  existence,  yet  to  compwa 

lordship*a  espectationa.     Many  appearancea  these  aebule,  aa  aeen  with  it  and  the  8ix4«t 

before  invisible  in  the  Moon  have  been  peiw  teleecope,  ia  like  comparing,  aa  aeen  with  Ifaa 

Qsived,  and  there  is  eveiy  reason  to  expect  naked  eye,  the  dingipesa  of  the  planet  datnim 

that  new  discoveries  will  be  made  by  it  in  the  to  the  brilliant  of  Venus.    The  most  pofo* 

Nebulmf  double  and  triple  stars,  and  other  burlly-knowii  nebula  dbaerved  this  night  wcaa 

celestial  objects    The  following  ia  an  extract  the  ring  nebula  in  the  Canes  Venaiid^  or  die 

of  a  communication  from  Sir  James  South  on  filst  of  Mesaier's  catalogue,  which  waa  »• 

this  subject,  addressed  to  the  editor  of  the  solved  into  stars  with  a  magnifying  power  of 

**  Times  i"  "  The  leviathan  telescope  on  which  648,  and  the  94th  of  Meesier,  which  ia  in  tho 

the  £arl  of  Rosse  has  been  toiling  upward  of  same  constellation,  and  which  waa  resohned 

two  years,  although  not  absolutely  finished,  into  a  large  globular  duster  of  stare,  not  modi 

waa  on  Wednesday  last  directed  to  the  sidereal  unlike  tli»  well-4Lnown  duater  in  Herculean 

heavens.    The  letter  which  I  have  this  morn-  called  also  the  iSth  of  Messier."    PerftctioA 

ing  received  from  its  noble  maker,  in  hia  usual  of  figure,  however,  of  a  teieacope  most  bo 

unassuming  style,  merely  statea  that  the  metal,  tested,  not  by  nebula,  but  by  ita  performance  oa 

only  just  polished,  was  of  a  pretty  good  figure,  a  star  of  the  first  magnitude.    If  it  wiU,  under 

and  that  with  a  power  of  500  the  nebula  high  power,  show  the  star  round  and  firee  fiom 

known  as  No.  2  of  Messier's  catalogue  was  ofi^ical  appendages,  we  may  safely  take  it  for 

even  more  maguifioent  than  the  nebuU  No.  granted  it  will  not  only  Aow  nebula  well, 

13  of  Messier,  when  seen  with  hia  lordship's  but  any  other  celestial  object  aa  it  ought   To 

telescope  of  three  feet  diameter  and  27  feet  determine  thia  point,  the  teleecope  waa  directed 

focus.    Cloudy  weather  prevented  him  from  to  R^idtu  with  the  entire  aperture,  and  a 

turning  the  leviathan  on  any  other  nebulua  power  of  800,  and  **  I  saw,"  says  Sir  Jamesi 

object.  Thus,  then,  we  have  all  danger  of  the  **  with  inexpressible  delight,  the  star  free  firom 

metal  breaking  before  it  could  be  polii^ed  wings,  tails,  or  optical  a^endagea;  not  indeed, 

overcome.   Little  more,  however,  vrill  be  done  like  a  planetary  disk,  as  u  my  large  achroma- 

with  it  for  sooie  time,  as  the  earl  is  on  the  eve  lie,  but  a  round  image  reaemUing  voltaic  light, 

of  quitting  IraUmd  for  England  to  resign  his  between  charcoal  pointa;  lyod  so  little  abena- 

poet  at  York  as  president  of  the  British  Asso-  tion  had  this  brilliant  image,  that  I  could  have 

ciation.    I  look  forward  with  intense  anxie^  measured  its  distance  from,  and  position  widi 

to  witness  its  first  severe  trial,  when  all  ita  any  of  the  stara  in  the  field  with  a  apider'a- 

various  appointments  shall  be  completed,  in  line  micrometer,  and  a  power  of  1000,  without 

the  confidence  that  thoae  who  may  then  be  the  slightest  difficulty ;  for  not  only  waa  the 

present  will  see  with  it  what  man  has  never  large  star  round,  but  the  telescope,  although 

seen  before.    The  diameter  of  the  large  metal  in  the  open  air,  and  the  wind  blowing  rather 

is  six  feet,  and  its  focus  64  fiaet;  yet  the  im-  feesh,  was  as  steady  as  a  rock." 
mense  maas  is  manageable  by  one  man.  Com-       "  On  subsequent  nights,  observationa  of 

pared  with  it,  the  working  telescopes  of  Sir  other  nebula,  amounting  to  some  thirty  or 

William  Herscbel,  which  in  his  hands  con*  more,  removed  most  of  them  from  the  list  of 

ferred  on  astronomy  such  inestimable  service,  nebula,  where  they  had  long  figured,  to  that 

and  on  himself  astronomical  immortality,  were  of  duaten;  while  some  of  these  latter,  more 

but  playthings."  especially  the  6th  of  Messier,  exhibited  a  a- 

The  following  is  a  more  recent  account  of  dereal  picture  in  the  telescope  such  aa  man 

observationa  made  by  thia  telescope,  chiefly  before  liad  never  seen,  and  which  for  ita  mag 

extracted  from  Sir  James  South*s  description,  nificence  baffles  all  description.    Several  dou 

inserted  in  the  Times  of  April  16th,  1846,  ble  stars  were  seen  with  various  apertwea  of 
(dlO) 
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ml  BUO ;  ukI  u  ths  mill  had  babn  loU  m  in  A*  plana  cf  tha  naiidiao.  On  i^m 
w«  ihoald— betm  lb*  apncnhim  wa>  [nnitad  bar  Udm  ais  drawn.  Iha  intami  betmcB 
In  tha  tnba,  in  cooaequanoo  of  hia  baling  ai^  aiHoiDiag  two  of  which  cormponda  tw  / 
been  oMiged  to  quit  the  aaparinlanilsiMa  of  ma  rmnnla  of  lima  on  the  eqnalor.  The 
Iha  polid^lB  at  ttie  moat  oitioal  part  of  tha  tube  and  apaeulBm,  indndbig  the  bed  on  whkh 
proB«ai — wB  fband  that  a  ring  about  rii  the  apeculun  rrata,  we^  aboat  1 S  tonk  "Hm 
lncb«  broad,  reckoning  from  the  circamfOT-  laleacope  rrata  on  ■  noiTerMl  joint,  placed  on 
ence  of  the  apecalam,  wa*  not  perftctl;  po-  maaonrr  ahont  au;  Ibat  below  the  ground,  and 
liahed,  aud  to  thai  the  little  inadiatian  aeen  )a  eleratad  or  depreaaed  bj  a  chain  and  wind- 
about  Reguhia  waa  aaqneationatdy  rafarrible.  laH ;  and  although  it  weigh*  aboat  1 B  Icaia, 
71w  only  doobta  itara  at  the  Aral  claaa  which  the  iiutrumenC  ia  raiatd  l^  two  men  with 
HiB  weathei  permitted  na  to  eiamina  with  it  great  bcilitj  :  of  conne,  il  ii  eounterpmaed 
ware  Xi  Ur*a  Majorii,  and  Oamma  Virginia,  in  eveir  direction.  The  obaerrer,  when  al 
which  I  couM  luTe  nMaanred  with  tha  grealeal  work,  alanda  in  one  of  four  galleries,  ttte  threa 
oonfldance.  D'An«l*a  comet  we  ofaaerted  on  highest  of  which  are  drawn  oat  from  Iha 
the  t^lb  of  March,  with  a  power  of  400,  bnl  weatem  wall,  while  the  fimrth  or  leweit  ha* 
nothing  worthy  of  notice  waa  detected.  Of  kr  ita  baae  an  elevating  platform,  along  tha 
the  Moon,  a  few  worda  muat  auffice.  Ita  ap-  horizontal  nirftce  (^  which  a  gallerj  atidea 
pearence  in  wj  large  achromatie  of  IE  incbea  ftom  wtdl  to  wall  by  a  machinery  wilhin  tha 
aperture  ia  known  to  handredi  of  readeii;  obaerrer*!  reach,  bnt  which  a  ctilld  maj  work, 
let  them  then  imagine  that  with  it  they  loolc  When  the  teleacope  ia  about  half  an  hooi 
at  the  moon,  while  with  Lord  Ttoaae'a  six-feet  eaat  of  the  meridun,  the  galleries,  han^g 
thtj  look  into  it,  and  they  wilt  not  form  a  over  the  gap  between  the  waHs,  present  to  a 
very  erroneous  opinion  of  ths  performance  of  spectator  below  an  appearance  somewhat  dan> 
the  leviathaD.  On  the  ISth  at  March,  when  gcrous;  yet  the  obeerrer,  with  cominan  pru- 
the  moon  was  seven  days  old,  I  never  ow  dence,  ia  as  safe  aa  on  the  ground,  and  each 
her  nnilluminated  disk  bd  beautlfally,  nor  her  of  the  gallBTies  can  be  drawn  Irom  the  wall 
mountains  so  temptingly  measurable.  On  to  the  telescope's  aids  so  readily,  that  the  ob- 
ray  first  looking  into  the  telescope,  a  atar  of  server  needs  no  one  else  to  move  it  far  him. 
•bout  the  seventh  magnitude  was  some  mi-  The  following  figure  (98)  represents  onlj 
nnteaof  a  degree  from  the  moon's  dark  limb,  the  upper  part  of  the  tube  of  the  telescope,  at 
and  its  occuitation  by  the  moon  appeared  in-  which  the  observer  atanda  when  making  hia, 
evitable.  The  star,  however,  instead  of  dis-  observBtions.  The  telescope  is  at  present  of 
appearing  the  moment  llie  moon's  edge  eame  the  Newtonian  construction,  and,  c«ns»' 
in  contact  with  it,  apparently  glided  on  the  qnently,  tha  observer  looks  into  the  ude  of 
moon's  dark  face,  as  if  it  hod  been  aeen  ^e  tube  at  the  upper  end  of  the  teleacope ; 
through  a  transparent  moon,  or  aa  if  the  atat  but  it  ia  proposed  to  throw  aside  the  plana 
were  between  me  and  the  moon.  It  remained  specnlum,  and  to  adspt  it  to  the  fnmi  eirw, 
'a  disk  nearly 


two  seconds  of  ti 

iben  disappeared.    I  have 

aeen  this  appvent  projec- 
tion of  a  alar  on  the  moau'e 
face  aeferiLl  times,  but  from 
the  great  brilliancy  of  the 
star.  Ibis  was  the  most 
beautirul  I  ever  eaw.  The 
muse  of  this  phenomenon 
is  involved  in  impenetisbla 

'lite  fallowing  ia  a  re- 
prescntatiofi  of  the  great 
Rosse  Irleacopa,  along  with 
part  of  the  buildings  with  ■ 
which  it  is  connected.  In 
the  inleilor  face  of  the  east- 
ern wall  a  very  alrong 
iron  arc  of  about  43  feat 
radius  is  Hrmly  fiieil,  pro- 
vided with  adjustments,  ' 
vtwtohj  its  aor&ce  faciiig 
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on  die  pUn  alrMdy  ds«cribad,(na  pp.  Ill,  commana.    Then  dd^^allannKralbnill 

113,  fan)  a<tth»tUi»citwrTBtwflldtor»t>nd  noailmr.  and  each  can  bs  mined  fmn  will  to 

with  hw  hack  tnwud*  Dm  objact,  uiil  hi*  &CB  wait  by  tha  obterrei  afkei  Ihs  tnlw,  tlu  b» 

^lookmg  down  upon  Iha  qiecidiiiii;  and  in  tion  of  which  ha  aim  accoiBplidiea  bj  mtu* 

thia  pontion  be  will  aooatiaiM  ha  alovated  oTtba  handle  O. 

between  50  and  00  feat  abnre  the  gnmnd.  I  ritall  oondnde  the  deecdpti«i  of  thii  w(» 

A*  yrt.  the  lalaeeepe  baa  no  eqaatorial  mo-  derfhl  inatnnient  in  the  wwda  trf'  Sir  JuM 

tian,  bat  it  Teij  ihaitlj  will ;  and  at  no  ran  Sooth : 

diMant  day,  doekworfc  will  be  connected  wi^  "  What  will  be  the  power  oT  thi)  tehanf* 

it,  when  the  obaartBr  will,  while  obaerring,  when  it  haa  ita  Le  Mairean  fonn"  [tblt  i^ 

be  atmoat  at  eomloitalilB  u  if  he  wan  read-  whan  it  ia  Attad  op  with  the  front  nmr.]  "il 

inc  at  a  deak  by  bia  Anada.  ii  not  eaay  to  dinne.     What  nebula  wDi  it 

The  Mowing  Bgm  (H)  riiowi  a  aratian  raaalre  into  atai*  !  in  what  ncbnla  will  K  Ml 

of  the  machinery  connected  with  thia  telo-  And  itanl   hew  many  aatellilea  of  Satnm 

•Dope.     IL  eihibiu  a  view  of  the  inaide  of  the  will  it  ahow  na  1  how  many  will  it  iii£cal(  ■• 

eaatem  wall,  with  aU  the  madiiaeiy  aa  aaan  appeitainiDg  to  Uranua  1  liow  minj  odala 

in  aection.    ^  ii  Ihs  maaon  wiork  on  the  never  yel  nen  by  mortal  eye  will  it  prt«« 

gnnind ;  B,  the  uniteraal  joint,  which  alhrwa  lo  oa  T  what  qwto  will  it  ahow  tu  on  Iha  <*■ 

Oe  tube  to  turn  in  all  directioaa;  C,  the  ape-  liooa  planets  1  will  it  tell  us  what  ctnalLa 

cohim  in  iti  tobe;  D,  the  boi;  £,  the  eye-  Tariablsbrightneaa  of  many  of  the  Gieditvil 

piaoe ;  F,  the  morable  pnUey ;  G,  the  fixed  will  it  give  oa  any  information  aa  to  the  cm- 

one  1  H,  the  chain  fiom  the  aide  of  the  tube ;  atilntian  of  the  planetary  nebole !  will  it  (t 

X,  the  chain  from  the  beam;  K,  the  eooiiter-  hibit  to  os  any  aatellites  endrding  Iheml 

potae ;  L,  tha  lerer ;  Jf,  the  chain  connecting  will  it  tell  ui  why  the  aetellilea  of  Jnfiter, 

It  with  the  tube ;  Z,  the  chain  irtiich  paaaea  vrhich  generaUy  paaa  over  Jupiter's  &ce  >• 

Iroai  the  tube  to  the  windlaas  orer  a  pulley  disks  nearly  of  white'  light,  sometimM  ti» 

on  a  truaabeam,  which  runa  from  W  to  the  verae  it  aa  black  patchea !  will  it  add  lo  M 

same  aitnation  on  the  oppoaita  wall :  Ait  pnt  knowledge  of  the  physical  constnictioD  si  v- 

ley  ia  not  seen;  Xis  a  railroad,  on  which  the  bulooi  stars!  of  that  mysterioos  daa  of  bo- 

qieculnm  ia  drawn  ntber  to  or  from  its  box :  dies  which  aorround  some   itan,  called,  to 

Kia  cut  away,  tn  show  the  counteipMae.  want  of  a  better  noma, '  photoaphern !'  will 

dotted  line  a  repnneDla  the  course  of  it  ahow  the  annular  nebula  of  Lyra  nwrelj  u 

the  weight  JI  as  the  tube  riaei  or  &ils ;  it  a  brilliant  lununoai  ring,  or  wilt  it  aihDiil  ii 

is  a  aegment  of  a  drele,  of  which  the  chain  as  tbouaaods  of  Mats  arranged  in  all  the  ira- 

/  is  the  radiuB.    The  tube  is  mored   from  melry  i^ an  ellipsel  will  it  enable  niti><a> 

inll    to  wall  by  the  ratchet  and  wheel  at  A ;  [nehend  the  bitharlo  incomprebenalile  utan 

the  wlieet  ia  turned  by  the  handle  O,  and  the  and  origin  of  &e  light  of  the  gnat  nebola  i' 

latdiet  ia  fixed  to  the  circle   on  the  wiU.  Orion  1  will  it  give  us,  in  eajn^  i^pndil4s 

Tike  ladders  in  front,  as  shown  in  the  preceding  qnantily,  the  parallax  of  some  of  du  ivi 

Aatcb, enable  the ofaaamr  to  follow^  tube  in  stars,  or  will  it  make  aennble  to  u*  die  pant 

ilsweanllowhcrelhegalleiieeonlbende-will  lax  of  the  nebula  themsel*ea1  £naUy,hafia| 
pnaented  to  ui  oiighul  por- 

Fig.SS.  traJtaoftbemoiHiaiidoftb 
sidereal    heaTens,  ach   " 

attlicipate,  will  it,  by  Df 
faertw>mie  aid,  sdmianUi 
to  ua  eopiea  fIraiHled  ii|» 
tralh,  and  ensUe  tbm- 
meiaof fiitDie  agesloeoa^it 
the  moon  and  beaTcni  « 
Oaj  then  may  be  with  tU 
moon  and  heanins  as  thej 
weret  Some  of  iheM  qo» 
liona  will  be  answered  >t 
fltmattTely,  othen  n^tii*- 
ly,  and  that,  too,  reij  *«•■ 
fy;  for  the  noble  maker  of  flu 
noblest  inetnunerteter  fen> 
adby  man '  has  oat  hiibnsa 
open  the  wateti,  and  w>l 
with  God's  btessisg,  tni  * 
VIS)  before  msny  days.' " 


APPENDIX.  I9g 


HINTS  TO  AMATEURS  IN  ASTRONOMY  RESPECTING  THE  CONSTRUC- 
TION OF  TELESCOPES. 

As  there  are  many  among  the  lower  ranks  a  uaeiol  astronomical  telescope  when  a  better 

of  the  community  who  have  a  desire  to  be  instrument  cannot  be  procun^   In  the  pawn- 

poanssed  of  a  telescope  which  will  show  them  brokers'  shops  in  London  and  other  places,  an 

some  of  the  prominent  ieatuies  of  celestial  old  achromatic  telescope,  with  an  object-glass 

scenery,  but  who  are  unable  to  purchase  a  20  inches  focal  distance  and  about  1^  inch 

finished  instrument    at    the  prices  u^ally  diameter,  may  be  purchased  at  a  price  varying 

charged  by  opticians,  the  following  hints  may  from  15  to  20  shillings.    By  applying  an  as- 

perhaps  be  acceptable  to  those  vrho  are  pos-  tronomical  eyepiece  to  such  a  lens,  if  a  good 

•eased  of  a  mechanical  genius.  one,  it  may  bear  a  power  for  celestial  objects 

The  lenses  of  an  achromatic  telescope  may  of  50  or  60  times.  If  two  plano-convex  glasses 

be  purchased  separately  from  glass-grindess  three-fourths  of  an  inch  focal  distance  be 

or  opticians,  and  tubes  of  a  cheap  material  placed  with  their  convex  sides  near  to  eadi 

may  be  prepared  by  the  individual  himself  ibr  other,  they  will  form  an  eyepiece  whidi  will 

receiving  the  glasies.    The  following  are  the  produce  a  power  on  such  an  object-glass  of 

prices  at  whid^  achromatic  object-glasses  for  above  50  times,  which  will  show  Jupiter's 

astronomical  telescopes  are  generally  sold :  belts  and  satellites,  Saturn's  ring,  the  solar 

Focal  length  30  inches,  diameter  2^th  inches,  spots,  and  the  mountains  and  cavities  of  the 

from  2  to  3^  guineas.  Focal  length  42  inches,  moon.    I  have  an  object-glass  of  this  descrip- 

diameter  2^th  inches,  from  5  to  8  guineas.  Uon  which  belonged  to  an  old  teleacope,  which 

Focal  length  42  inches,  diameter  3^th  inches,  cos^  me  only  12  shillings,  and  with  which  I 

from  12  to  20  guineas.    Focal  length  42  formally  made  some  useful  astronomical  ob- 

inches,  diameter  3jf th  inches,  from  25  to  30  servations.    It  was  afterwards  used  as  the 

guineas.    Eyepieces,  from   10s.  6d.  to   18  telescope  of  a  small  equatorial  instruments 

shillings.     The    smallest   of  these    lenses,  and  with  it  I  was  enabled  to  perceive  stars  of 

namely,  that  of  2^th  inches  diameter,  if  truly  the  first  and  second  magnitude,  and  the  planets 

achromatic,  luay  be  made  to  bear  a  power  of  Venus,  Jupiter,  and  Mars  in  the  daytime, 
from  80  to  100  times  in  clear  weather  for       But,  should  such  a  glass  be  still  beyond  the 

celestial  objects,  which  will  show  Jupiter's  reach  of  the  astronomical  amateur,  let  him 

moons  and  belts,  Saturn's  ring,  and  other  ce-  not  altogether  despair.    He  may  purchase  a 

lestial  phenomena.    The  tubes  may  be  made  single  lens  of  three  foet  focal  distance  for 

either  of  tin  plates,  papier  maehCf  or  wood,  about  a  couple  of  shillings,  and  by  applying 

Wood,  however,  i^t  rather  a  clumsy  article,  an  eyeglass  of  one  inch  focus,  which  may  be 

and  it  is  sometimes  liable  to  warp,  yet  excel-  procured  for  a  shilling,  he  will  obtain  a  power 

lent  tubes  have  sometimes  been  made  of  it  of  36  times,  which  is  a  higher  power  than 

Periiaps  the  cheapest  and  most  convenient  Galileowasabletoapply  to  his  best  telescope; 

of  all  tubes,  when  properly  made,  are  those  and  consequently,  with  such  an  instrument, 

formed  of  paper.    In  forming  these,  a  wooden  he  will  be  enabled  to  perceive  all  the  celestial 

roller  of  the  proper  diameter  should  be  pro-  objects  which  that  celebrated  astronomer  first 

cured,  and  paper  of  a  proper  size,  along  with  described,  and  which  excited  so  much  wonder 

bookbinder's  paste.    About  three  or  four  lay-  at  that  period  in   the  learned  world ;  but, 

era  only  of  the  paper  should  be  pasted  at  one  whatever  kind  of  telescope  may  be  used,  it  is 

time,  and,  when  sufficiently  dry,  it  should  be  essentially  requisite  that  it  be  placed  on  a  firm 

smoothed  by  rubbing  it  with  a  smooth  stick  stand  in  all  celestial  observations ;  and  any 

or  ruler ;  after  which  another  series  of  layers  common  mechanic  can  easily  form  such  a 

should  be  pasted  on,  and  allowed  to  dry  as  stand  at  a  trifling  expense, 
before,  and  so  on  till  the  tube  has  acquired  a       There  is  a  certain  optical  illusion  to  which 

sufficient  degree  of  strength  and  firmness.  In  most  persons  are  subject  in  the  first  use  of 

this  way  I  have,  by  means  of  a  few  old  news-  telescopes,  especially  when  applied  to  the  ce- 

papers  an<i  similar  materials,  formed  tubes  as  lestial  bodies,  on  which  it  may  not  be  impro- 

strong  as  if  they  had  been  made  of  wood.    If  per  to  make  a  remark.  The  illusion  to  which  I 

■everal  tubes  be  intended  to  slide  into  each  allude  ia  this,  that  they  are  apt  to  imagine  the 

other,  the  smallest  tube  should  be  made  first,  telescope  does  not  magnify  nearly  so  much  aa 

and  it  wiU  serve  as  a  roller  for  forming  the  it  really^does;  they  are  apt  to  complain  of  the 

tube  into  which  it  is  to  slide.  small  appearance  which  Jupiter  and  Satom, 

An  achromatic  object-glass  of  a  shorter  for  example,  present  when  magnified  160  or 

focal  distance  and  a  smaller  diameter  than  200  times.    With  such  powers  they  are  apt 

■ny  of  those  stated  above,  may  be  fitted  up  as  to  imagine  that  these  bodiea  do  not  appear  m 
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laifB  M  the  moon  to  the  naked  eye ;  yet  it  through  the  teleioope  with  the  one  eye,  tnA 

can  be  proved  that  Jupiter,  when  nearest  the  the  magnified  image  of  the  planet  be  broo^ 

earth,  viewed  with  such  a  power,  appears  into  contact  with  the  moon  as  seen  with  tho 

about  five  times  the  diameter  of  the  full  moon,  other  eye,  the  one  eye  looking  at  the  moon, 

and  25  times  larger  in  surface.    This  appears  and  the  other  viewing  the  magnified  image  of 

from  the  following  calculation :  Jupiter,  when  Jupiter  through  the  telescope  when  brought 

m  opposition,  or  nearest  the  Earth,  presents  into  apparent  contact  with  the  moon ;  then  it 

•  diameter  of  ^1" ;  the  mean  apparent  di-  will  be  perceived  that  with  a  magnifying 

ameter  of  the  moon  is  about  31';  multiply  the  power  of  60  the  image  of  Jupiter  will  oom- 

diameter  of  Jupiter  by  the  magnifying  power,  pletely  cover  the  moon  as  seen  by  the  nakni 

200,  the  product  is  9400^', or  166',  or  2<»  SO',  eye;  and  with  a  power  of  200— when  the 

which,  divided  by  31',  the  moon's  diameter,  moon  is  made  to  appear  in  the  centre  of  the 

produces  a  quotient  of  6,  showing  that  this  magnified  image  of  the  planet — it  will  be  seen 

pUnet  with  such  a  power  appeari  five  times  that  Jupiter  fonns  a  large  and  broad  drde 

larger  in  diameter  than  the  fiill  moon  to  the  around  the  moon,   appearing  at  least  five 

naked  eye,  and  consequently  25  times  larger  times  greater  than  the  diameter  of  the  moon, 

in  surfiu^.    Were  a  power  of  only  60  times  This  experiment  may  be  varied  as  followi: 

applied  to  Jupiter  when  nearest  the  earth.  Suppose  a  person  to  view  the  moon  throagh 

that  planet  would  appear  somewhat  larger  a  snwll  ieleeoope  or  opera-glass  magnifying 

^^'^n  the  fiiU  moon;  for  47''  multiplied  by  60  three  times,  he  will  be  apt  to  iroaginn.  at  fint 

#<ves  2360",  or  39',  which  is  8'  mora  than  sight,  that  she  is  not  in  thft  *east  magnified, 

vie  diameter  of  the  moon :  yet  with  such  a  but  rather  somewhat  diminished ;  but  let  him 

.lower  most  persons  would  imagine  that  the  bring  the  image  as  seen  in  the  telescope  in 

nianet  does  not  appear  one-third  of  the  size  contact  with  the  moon  as  soen  with  tbs 

of  the  full  moon.  naked  eye,  and  he  will  plainly  perceive  the 

The  principal  mode  by  which  a  person  may  magnifying  power  by  the  size  of  the  imagSi 

be  experimentally  convinced  of  the  fiiUacy  to  It  may  be  diflkult,  in  the  first  instance,  to 

which  I  aUude  is  the  following :  At  a  time  look  at  the  same  time  at  the  magnified  imagi 

when  Jupiter  happens  to  be  within  a  few  de-  and  the  real  object,  but  a  few  trials  will  rente 

grees  of  the  moon,  lei  the  planet  be  viewed  it  easy. 
(9U) 
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Thou  8nn,  of  tbb  poat  world  both  Bf  aad  wmiI, 
Acknowlpdge  Him  thy  greater,  Mund  hie  praJie 
In  thy  eternal  course,  both  when  thoa  elimb'it,  / 

And  when  high  noon  hatt  gain'd,  and  when  thoa  (kU'et. 
Moon,  that  now  meet'pt  the  orient  biui,  bow  fltett 
With  the  flz*d  etarav  fixed  In  their  orb  that  fliee ; 
And  ye  five  other  wandering  fires,  that  move 
In  mystic  dance,  not  without  song,  resound 
His  praise,  who  out  of  darkness  call'd  up  light. 
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PREFACE. 


The  following  work  is  chiefly  designed  for  juyenilti  readers,  and  for  those  who 
have  hitherto  acquired  hat  a  slender  acquaintance  with  the  general  facts  of  astro- 
nomical science.  With  this  view,  the  attention  of  the  reader  is,  in  the  first  place, 
directed  to  the  general  aspect  and  the  apparent  motions  of  the  heavens,  in  order 
that  he  may  be  induced  to  contemplate  with  his  own  eyes  the  apparent  moyements 
of  the  celestial  vault,  in  all  its  variety  of  aspects,  as  beheld  in  different  countries 
and  at  different  seasons  of  the  year.  Without  such  observations,  the  student  of 
astronomy  can  never  acquire  a  clear  and  accurate  view  of  the  economy  of  the  solar 
system  and  the  phenomena  it  presents ;  and  therefore  such  personal  observations 
are  particularly  recommended  to  all  the  lovers  of  astronomical  science. 

This  work  is  a  different  one  from  '*  Celestial  Scenery,"  though  in  some  points 
there  must  necessarily  be  a  certain  coincidence.  The  statements  of  the  distances, 
magnitudes,  and  general  appearances  of  the  planets  must  necessarily  be  the  same 
in  both ;  but  the  particular  descriptions,  remarks,  and  moral  and  religioas  reflections 
are  diflferent.  A  great  variety  of  subjects  likewise  is  introduced  which  are  net 
noticed  in  *'  Celestial  Scenery,"  such  as  the  following :— the  figure  of  the  Earth-^ 
view  of  its  surface,  atmosphere,  and  the  method  of  finding  its  dimensions— celestial 
phenomena  arising  from  the  annual  motion  of  the  earth — ^the  destination  of  the  earth 
and  the  final  cause  of  its  creation— -motions  and  aspects  of  the  superior  planets- 
general  remarks  on  the  solar  system — ^method  of  acquiring  an  approximate  idea  of  a 
million  of  units— the  doctrine  of  EeUpsea^  with  tables  and  descriptions  of  the  most 
remarkable  eclipses  of  the  sun  and  moon — descriptions  of  the  seasons  of  the  year, 
and  their  characteristics  in  different  countries — Reflections,  moral  and  religious — 
history  of  astronomy— explanation  of  astronomical  terms,  &c.  On  these  and  various 
other  topics  a  considerable  variety  of  interesting  facts  and  sketches  will  be  found 
more  or  less  illustrated. 

One  great  object  which  the  author  has  uniformly  kept  in  view,  has  been  to  lead 
the  minds  of  the  young  from  the  creature  to  the  Creator,  and  to  direct  them  to  con- 
template his  attributes  as  displayed  in  the  motions,  magnitudes,  and  mechanism 
of  the  heavens,  and  to  render  their  views  of  creation  subservient  to  their  moral  and 
spiritual  improvement,  and  to  their  preparation  for  a  higher  sphere  of  existence— 
an  object  which  should  always  be  kept  in  view  in  our  contemplation  of  the  works 
of  God. 

(8)  4h8  (917) 


CONTENTS. 


INTRpDUCTION. 

Object  and  Snblimity  of  Aitronomf— Appearance  of  the  Heayeniito  a  common  Obaerver 
—Objects  of  this  ecience  lead  to  sublime  and  interesting  Trains  of  Thought-^Ite  Rela- 
tion to  Religion — The  Scriptures  direct  our  Attention  to  this  Subject— Jt  is  our  duty 
to  contemplate  the  Worka  of  God — Plan  of  the  following  Work,  -  -  •       .     9 

CHAPTER  I. 

t>N  THE   OEICERAL  ASPECT  AMD  THE  APPARENT  MOTIONS  OF  THE  HEATBKS. 

Preliminary  Remarks,         •----.  ...H 

Sect.  I.— on  the  apparent  motions  or  the  heavens  during  the  day. 


Apparent  Movements  of  the  Sun,  aa  seen  at  different  seasons,  and  aa  viewed  from  difier- 
ent  Regions  of  the  Globe — Sun's  snparent  annual  Motion :  how  observed— How  the 
Motions  of  the  Sun  appear  in  southern  Latitudes  and  at  the  Poles— Stars  above  the 
Horizon  during  the  Day,  and  may  sometimes  be  seen  while  the  sun  is  shining,  -  •    11 

SscTrll.— ON  THE  Apparent  motion  or  the  heavens  durino  the  nioht. 

General  appearance  of  the  Starry  Heavens— How  their  apparent  Motions  may  be  per- 
ceived— Aspects  of  the  Stars  in  the  southern  and  in  the  northern  Regions  of  the  Hcayens 
—Positions  of  the  Great  Bear  at  different  Seasons^Caution  to  be  observed  in  making 
Obserrations — Positions  of  the  Pole  and  the  Pole  Star— Positions  of  certain  Stars  and 
Constellations  in  the  beginning  of  January— Appearance  of  the  Stars  at  the  Equator 
and  at  the  North  Pole,     ------..  .14 

Sect*  III.— conclusions  deduced  moM  the  precedino  rACTS  and  observations. 

Earth  appears  sustained  between  two  Hemiapherea  of  the  Heavens — ^Rapid  and  astonish- 
ing Motions  somewhere  exist,  either  m  the  Earth  or  in  the  Heavens— Reflectwns  on 
the  Power  of  the  Deity,    --....  ...17 

CHAPTER  n. 

ON  the  riOUEE  AND  MOTION  Or  THE  EARTH. 

Sect.  I.— on  the  nouRs  or  the  earth,  and  the  AReuMEMTs  which  prow 

THAT   IT  U  NEARLY  IN  THE  SHAPE  OP  A  GLOBE. 

Preliminary  Remarks,        .........is 

Opinions  formerly  entertained  on  this  Subject — Four  Arguments,  derived  from  different 
Sources,  particularly  illustrated— Argument  uken  from  an  Eclipse  of  the  Moon- 
Consequences  which  flow  from  the  globular  Figure  of  the  ESarth — ^It  is  the  best  adapt- 
ed to  a  habitable  World — Discovery  of  the  true  Figure  of  the  Earth,  an  important  Fact 
in  the  History  of  Proyidsnce,      ...  .  .  -  -    19 

Sect.  IL— on  the  motions  or  the  earth. 


Motion  actually  exists — ^Rate  of  Motbn  in  the  celestial  Bodies,  were  the  Earth  at  Rest— - 
Rate  of  Motion,  if  the  Earth  move,  illustrated  by  a  Figure — Which  of  these  Motions 
is  most  probable  and  correspondent  to  the  Wisdom  of  the  Almighty— A  certain  rate  of 
Motion  would  shatter  the  Uniyerso  to  Atome— No  instance  of  a  larger  Body  revolving 
round  a  smaller — Argimionfs  for  the  Earth's  Motion  derived  from  the  Wisdom  of  the 

Deity, 

(5)  (919) . 


5  CONTENTS. 

SCCT.  ni.— BXrUECnOKS  SUOOESTID  BT  TAX  MOTIONS  OF  THI  KABTH  AHD 

BBATBN8. 

Pafe 

At  what  Rate  we  are  carried  through  the  Regtona  of  Space  dorinff  the  Hoars  of  Sleep, 
and  from  one  Season  of  (he  Year  to  another-— Rapid  Motiona  of  the  Heavens — Original 
Canae  of  all  Motion — Scene  of  Wondera  which  such  Motiona  preaent— Practical 
Inatnieiiona  dcducible  from  thia  Subject,  .-•---. 


CHAPTER  m. 
DKSORipnoN  or  THS  Bcrir,  or  the  iiirxRioR  planets,  and  or  thi  earth  and  moon* 
Introdttotory  Remarks,        ...••••••ST 

Sbct.  L    the  sitn. 


Its  general  Appearance  and  Effects  in  the  visible  Creation— Its  Magnitude  illustrated, 
compared  wiih  other  Magnitudes — Displays  of  the  Glory  of  the  Creators-Nature  ana 
physical  Constitution  of  the  Sun — Description  of  the  aolar  Spots — Delineation  of 
some  of  them — Bright  solar  Spots — Conclusions  respecting  the  Constitution  of  the  Sim 
—Beneficial  Effects  produced  by  thia  Luminary — ^Displaya  the  power  and  Beneficence 
of  the  Creator — ^An  Emblem  of  the  Sun  of  Righteousneaa,       -  -  •  -    S7 

Sect.  II. — the  planet  mercprt. 

Arrangement  of  the  Planets  in  the  Solar  System — Amplitude  of  their  Orbits— Orbits  of 
Comets — Mercury,  its  Distance,  Size,  and  the  Velocity  of  its  Motion — Its  Motion  and 
Phases— Quantity  of  Light  on  its  Surfiice— Its  Temperature — Orbit  Elliptical— Tran- 
site  of-  Is  probably  inhabited,       -  -  -  -  -  -  -    3S 

Sect.  IIL— <»h  the  planet  yenub. 

Its  Distance,  Magnitude,  Motion,  Rotation,  etc — Discoveries  made  on  this  Planet  by  the 
Teleacope — ^Galileo  and  the  Senators  of  Venice — Observations  of  Caaaini — Scbroeter's 
Observations  and  Discoveries— Mountaina  on  Venus'^ Apparent  Motions  of  (his  Planet 
— Its  superior  and  inferior  Conjunctions— Description  and  Delineation  of  its  Phases- 
Periodical  Revolution — Its  Iransits,  etc.— Reflectiona  on  the  Morning  Star,  as 
•mblematical  of  intellectual  Light  and  Joy,         -  -  -  -  -  -    35 

Sect.  IV. — the  earth  considered  as  a  planetary  body. 


[1.]    GrenaroZ  View  qftke  Earth*  m  Surface,  Atnwtpkere,  MagnilMde,  and  Method  of  find- 
ing ite  Dimentiena. 

Earth  a  Body  which  reflects  Light  m  common  with  the  other  Planets — Its  Appearance 
from  the  Moon — Planets  dark  bodies  in  themselves— General  Aspect  of  the  Earth's 
Surface — Magnitude  of  its  Continents,  Seaa,  and  Oceans — Its  Atmoephere,  and  the 
Properties  with  which  it  ie  inve8ted-~-2>uitea«ion«  of  the  Earth — How  aacertained^-'Ita 
Circumference  ;  Modo  of  meaauring  it-* Various  meosarementa  «f  •  degree  of  the 
Meridian,  -••..•-.---39 

pij  Froefe  ef  tile  AimuaL  Motion  if  tile  JBartib. 

General  considerations  which  render  thia  motion  highly  probable — Demonstrative  Argu* 
Bents — Arguments  derived  from  the  Aberration  of  Light — Importance  of  acquiring 
correct  views  on  this  Subject  in  Reference  to  our  Conceptions  of  the  Divinity,  •    43 

[3.]  PAefiMiefui  aritingfrem  ike  Annual  Motion  of  the  Earth* 

The  Sun  will  appear  to  move  through  the  Circuit  of  the  Heavens — Ecliptic  explained — 
Apparent  motion  of  the  Sun,  aa  seen  from  other  Planets— Why  we  oehold  differeni 
Cluatera  of  Stars  at  different  Seasons,      -  -  -  -  -  •  -    45 

[4.]   On  the  Deetinution  ef  the  Barthf  or  the  final  Cause  of  tto  Ctoalion, 

Matter  exists  chiefly  for  the  sake  of  sentient  and  intelligent  Beings— The  Creator's  Desiip 
in  the  Formation  of  man — Arrangements  made  for  his  Happiness— Restriction  in 
God's  Transaction  with  him — Fall  of  Man  from  his  State  of  primitive  Integrity— Tlis 
Mercy  of  his  Creator  displayed — The  promised  Messiah,  and  Preparations  for  his 
Advent — Extraordinary  Events  which  accompanied  the  Sacrifice  he  oflered— Procla- 
mation of  Pardon  and  eternal  Happiness  to  the  inhabitanta  of  the  World*— Reasons 
why  this  Proclamation  has  been  witoheld  from  the  MMOrity  of  ths  Nations — Prospect 
(920) 


^ 


CONTBNTa  7 

Pag#' 
of  the  Regeneration  of  the  World — Importance  of  stodjmg  tlie  material  Universe  in 
Connection  with  intellectual  Beings  and  moral  Truths — Population  of  the  Earth— 
Numbers  passing  dailv  into  the  mvisible  World— Pooula lion  which  the  Earth  ie 
capable  of  susiainmg-  Numbers  of  other  living  Beings^Various  other  facts  respecting 
the  Earth, -    46 

Sect.  V.— on  the  Mooir. 

Motions  of  the  Moon — Illustrated  by  a  Diagram — Phases  and  general  Appearances  of 
this  Orb — Illustraiions  of  its  Phases — How  the  Earth  appears  as  seen  from  tiie  Moon-^ 
Proofs  that  the  Earth  shines  upon  the  Moon — Appearance  of  its  Continents  and  Seas 
—Moon  presents  only  one  side  to  the  Earth—Earth  appears  in  a  fixed  Position  as  seen 
from  the  Moon — Moon's  Distance,  Diameter,  and  other  Dimensions — TeleKx^ic  Ap» 

SarancM  of  the  Moon — Its  circular  Plains'^Peculiarity  of  its  mountain  Scenery — Its 
epressions  and  Cavities— Its  Picturesque  and  sublime  Scenerv-— Delineation  of  cer« 
tain  Portions  of  its  Surface — Various  astronomical  Facts  in  relation  to  the  Moon — ^Is 
probably  ijihabited— Its  Beamy  and  Utihty  in  relation  to  our  Globe,     •  •  -    50 

CHAPTER  IV. 

DESCRIPTION  or  THE  SUPERIOR  PLANETS  OF  THE  SOLAR  STSTEH. 

Sect.  I. — on  the  motions  and  aspects  or  the  superior  planets. 

Distinctions,  in  seven  Particulars,  of  the  superior  and  inferior  Planets— Apparent  Mo- 
tion of  the  superior  Planets  as  seen  from  the  Earth,       -  •  •  -  -    90 

Sect.  II.— on  the  planet  mars. 

Remarks  on  its  Name,  and  on  the  Atrocity  of  War — Its  Distance — Period  of  Revolu- 
tion— Position  in  1845  and  1847 — Its  Spots  and  Rotation — Inclination  of  Axi^— 
Magnitude — Telescopic  Appearance— Atmo8phere—-PoIar  Spot-— Land  and  Watei^— 
Conclusions  respecting  its  Constitution,  -  •  -  •  •  -  -59 

Sect*  III.-— on  the  new  PLAmm* 

Their  Sitnation  in  the  System— History  of  their  Discovery— Their  Magnitudes  and 
Distances — Their  Singularities  and  Anomalies — Supposed  to  be  the  Fragments  of  a 
larger  Planet— Reflections  suggested  by  the  State  in  which  these  Planets  now  exist,  •    62 

Sect.  IV.— -on  the  planet  jupitbr. 

Its  Distance — Revolution — Magnitude,  compared  with  that  of  the  fiarth—- Rotation— Rats 
of  Motion — ^Inclination  of  Axis — Direct  and  Retrograde  Motions,  etc— Present  Posi- 
tion— Telescopic  Appearance — Apparent  Magnitude  with  different  Powers— Its  Belts, 
their  Number  and  appearance — Conjectures  respecting  their  Nature— Improbability  of 
their  being  produced  by  Winds,  etc. — Dilferent  Representations  of  them— Figure  of 
this  Planet — Quantity  of  Light,  its  Mass,  Density,  etc.  •  •  -  -  -    65 

Sect.  Y.— on  the  satellites  or  jupitbr. 

History  of  their  Discovery^Form  a  System  of  involving  Bodies,  analogous  to  the  Solar 
System — Their  Revolutions  and  Eclipses — Powers  requisite  for  observing  them— Table 
01  their  Magnitudes,  Periods,  etc. — Representation  of  their  Orbits— Their  Utility  in 
finding  the  Longitude — Motion  of  Light — Sublime  Phenomena  they  present  to  the  In- 
habitants of  Jupiter — Reflections  on  the  Sublimity  and  Motion  of  this  Planet,  aud  on 
the  Omnipotsnce  of  the  Deity,    .••«•••  -68 

Sect.  VI.— on  the  planet  saturn. 

Its  Distance  and  Rotation — Its  Motion  and  present  Position — Telescopic  Appearance- 
Its  Magnitude — Belts — Figure*— Quantity  of  Light — ^Its  Satellites,  and  by  whom  dis- 
coveredh-Caraini's  Telescopes— ^Herschers — Powers  requisite  for  observing  these 
Satellites — Their  Periods  ol  Revolution — Snblime- phenomena  they  present  in  the  Fir- 
mament of  Satam,  .........71 

Sect.  VII.— on  the  rings  or  satvrn. 

History  of  their  Discovery,  and  conjectures  formed  respecting  the  Phenomenon — Dimen- 
sions of  the  Rings,  according  to  Sir  J,  Herschel — Their  Solidity,  and  Area — Their 
Appearance  from  the  different  Regions  of  the  Planet — Four  Representations  of  them— 
Their  various  Aspects  as  viewed  through  Telescopes  at  different  Periods — Their  occa- 
sional Disappearance — Some  of  the  Uses  or  Designs  for  which  they  are  intended— Sup- 
posed Division  of  the  outer  Ring — Reflections  on  their  Grandeur  and  the  Power  of  God,    79 


Sect.  YIII.— on  the  planet  uranus*  j 

Former  and  present  supposed  Dimensions  of  the  Solar  System — Herschers  Telescopes  and  ! 

Discoveries— Discovered  Uranuv— Its  Sixe  and  Distance — Rate  of  Motion— Quantity  of 
Light  Slid  Heat— Its  Satellites,  their  Period  and  Distanee— Direction  of  their  Motions,    71 

116  (Wl) 


8  CONTENTS. 


Scot.  IX.— «iinBRAL  ueuarks  oh  the  solar  btstkm.  paii 

Whether  other  Planets  may  exist  within  its  Range — Order  and  Harmony  which  prevails 
in  the  System — Unity  and  mutual  Relationship  of  the  Bodies  which  compose  it — Unity 
of  the  Supreme  Being — Illustrations  of  tb(  Distances  and  Magnitudes  of  the  Planets- 
Summary  View  of  the  Solar  System,      •  •  -  -  •  --78 

Method  of  acquiring  an  approximate  Idea  of  a  MUHoh  of  ITWAs— Difficulty  of  forming  an 
accurate  Conception  of  such  a  Number — Various  Illustrations — Methoa  suggestea  by 
Mr.  Martin  of  Chatham,  illustrated  by  a  Figure— Incomprehensible  nature  of  the  Urn- 
Terse,  as  to  Distances  and  Magnitudes,  etc.,  ->  -  -   81 

CHAPTER  V. 

ON  COMETS. 

Meaning  of  the  Term— How  Comets  are  distinguished  from  Planets — Length  of  their 
Tails,  and  Opinions  respecting  them^- Form  of  their  orbits— Account  of  some  remark* 
able  Comets— Comets  of  1807  and  1811 — Gambart's  and  £ncke*s  Comets — Numben 
•f  Comets — Opinions  rejecting  them  in  former  Ages — Whether  they  may  come  in 
Contact  with  the  Earth— Destination  of  Comets,  -  •  •  -  -    8S 

CHAPTER  VI. 

OK    THE  ECUFSE8  Or  THE  SUN  AND  MOON* 

Opinions  respecting  Ellipses  in  former  Times— Nature  of  an  Ellipse,  and  the  different 
Kinds  of  them,      -  -  •  -  •  -  •  -  .-85 

Sect.  I.— on  the  eclipses  of  the  moon. 

Cause  of  lunar  Eclipses — In  what  circumstances  they  happen — ^Figures  representing  the 
Nature  of  lunar  Eclipses — ^Facts  in  relation  to  them — Their  Duration,  etc.,     •  -  86 

Sect.  1I.^-on  the  ecupses  or  the  sun. 

Nature  of  a  solar  Eclipse,  and  when  it  happens— Explanation  of  a  Diagram  illustrative  of 
solar  Eclipses— Various  Facts  in  relation  to  solar  Eclipses — Periods  of  Eclipses — ^Dark- 
ness which  accompanied  our  Saviour*  s  Crudfizion  must  have  been  Supernatural— 
Account  of  a  total  eclipse  of  the  Sun — Description  of  the  Phenomena,  wnich  accom- 
panied the  total  Eclipse  of  1724,  as  seen  in  England — Total  BIclicNies  which  will  happen 
in  future  Years— Description  of  a  total  Eclipse  of  the  Sun,  at  Vienna,  in  July,  1842— 
Table  of  solar  Eclipses  during  the  present  Century— Utility  of  Eclipses,        -  -88 

CHAPTER  VII. 

ON  THE   SEASONS,   AND    THE   DIFFERENT  LENGTHS  OF   DATS   AND   NIOHTB. 

Succession  of  Day  and  Nieht — Seasons  in  the  frigid,  teniperate,  and  torrid  Zonei— 
Cbaraclerisiics  of  the  different  Seasons— 4)e8cription  of  Spring,  of  Summer,  of  Au- 
tumn, of  Winter — Seasons  produced  by  the  Operation  of  simple  Principles — Change 
of  Seasons  illustrated  by  a  Diagram — General  Remarks — Why  our  Weather  is  cold- 
est when  the  Sun  is  nearest  us — Such  Seasons  as  we  now  enjoy  are  not  the  same  as 
in  the.primeval  state  of  Man — Various  moral  reflections  in  reunion  to  the  Seasons,     •   9S 

CHAPTER  VIII. 

EBFLBCTIONS,  MOSAL  AND  BELIOIOUS,  IN  RBrERENCE  TO  THE  SOLAR  STSTBK. 

Astronomy  presents  to  view  objects  calculated  to  excite  solemn  Reflections,  and  to  raise 
our  Views  to  the  Great  Creator — 1.  The  Solar  System  exhibits  a  striking  Display  of 
Almighty  Power — This  Power,  thus  displaved,  lays  a  Foundation  for  the  Hope  and 
Comfort  of  the  Christian — 2.  This  system  aisplays  the  Wisdom  and  Benevolence  ot 
the  Creator — Various  Instances  of  Wisdom  and  Goodness — ^3.  The  Facts  it  exhibits 
have  a  Tendency  to  moderate  the  Pride  of  Man,  and  to  promote  Humility — The  wisest 
and  most  exalted  Beings  in  the  Universe  are  characterized  by  Humility — Scriptural 
Declarations  respecting  it— 4.  Astronomy  affords  a  atriking  view  of  the  Condescension 
of  God— d.  The  studies  connected  with  Astronomy  tend  to  prepare  the  renewed  Spirit 
for  the  Employments  of  the  future  World — Moral  and  spiritual  Dispositions  requisite— 
The  first  step  to  Eternal  Felicity— The  Course  to  be  prosecuted  in  order  to  be  ntted  for 
Heaven — The  blessed  effects  ot  prosecuting  this  Course,  .  -  -  -   ^ 

APPENDIX. 

I.  New  Discoveries  in  the  Planetary  System,  -  •  •  -  .  •  106 

II.  Brief  Sketch  of  the  History  of  Astronomy,  •  -  •  -  -  '  ^^? 

III.  Explanation  of  Astronomical  Terms,  -  -  -  -  •  -  H' 

IV.  The  Telescope,    -        -           .           .  .  •.  .  .  .  -117 


/ 


^ 


THE 


SOLAR   SYSTEM. 


INTRODUCTION. 

Of  all  the  Kienoes  which  are  the  labject  in  solemn  silence,  vaiying  their  aspects  at 
of  human  study  and  investigation,  Astronomy  dilferent  seasons,  moving  with  di£ferent  degrees 
must  be  admitted  to  be  the  most  interesting  of  velocity,  shining  with  different  degrees  of 
and  sublime.  It  teaches  us  the  motions^^  the  splendour,  and  all  calculated  to  inspire  admi- 
magnitudes  and  distances  of  the  heavenly  ration  and  awe.  Wherever  he  travels  abroad, 
bodies — their  diversified  phenomena,  the  laws  either  on  the  surface  of  the  land  or  of  the 
by  which  they  are  directed  in  their  varied  ocean,  this  celestial  vault  still  appears  encom- 
movements,  and  the  grand  designs  they  are  passing  this  lower  world;  and,  after  travelling 
intended  to  fulfil  in  the  vast  syitem  of  the  thousands  of  miles,  it  appears  still  the  same, 
uiiverse.  and  seems  to  make  no  nearer  an  approach 

The  objects  with  which  this  scionoe  is  con-  than  when  the  journey  commenced.  While 
versant  are  so  grand  and  marvellous — surpass-  contemplating  this  wonderful  expanse  with 
ing  every  thing  that  could  have  been  imagined  the  eye  of  reason  and  imagination,  the  mind 
in  the  inftncy  of  science-— that  they  tend  is  naturally  led  into  a  boundless  train  of  specu- 
to  enlarge  the  field  of  human  contemplation,  lations  and  inquiries?  Where  do  these  mighty 
to  expand  to  an  indefinite  extent  the  ooncep-  heavens  begin,  and  where  do  they  end  1  Can 
tions  of  the  human  intellect,  and  to  arouse  imagination  fi^hom  their  depth,  or  human 
the  attention  and  excite  the  admiration  even  calculations,  or  figures,  express  their  extent  ? 
of  the  most  incurious  and  uncultivated  minds.  Have  the  highest  created  beings  ever  winged 
The  vast  magnitude  of  the  heavenly  bodies,  their  flight  across  the  boundaries  of  the  firmm- 
so  far  surpassing  what  oouU  be  conceived  by  ment  1  Can  angels  measure  the  dimensions 
their  appearance  to  the  unassisted  eye ;  their  of  those  heavens,  or  explore  them  throughout 
incalculable  numbers ;  the  immense  velocity  all  their  departments  1  Is  there  a  boundary 
of  their  motions,  and  the  astonishing  fi»oes  to  creation  beyond  which  the  energies  of  Om- 
with  which  they  are  impelled  in  their  career  nipotenoe  are  unknown,  or  does  it  extend 
through  the  heavens;  the  attractive  influence  throughout  the  infinity  of  space!  Is  the 
they  exert  upon  each  other,  at  the  distance  immense  fabric  of  the  nniverse  yet  completed, 
of  hundreds  of  millions  of  miles;  and  the  or  is  Almighty  Power  still  operating  through- 
important  ends  they  are  destined  to  aooom-  out  the  boundless  dimensions  of  space,  and 
plish  in  the  universal  empire  of  Jehovah ;  new  creations  still  starting  into  existence  1 
present  to  the  human  imagination  a  scene,  Such  views  and  inquiries  have  a  tendency 
and  a  subject  of  contemplation,  on  which  the  to  lead  the  mind  to  sublime  and  interesting 
soul  of  man  might  expatiate  with  increasing  trains  of  thought  and  reflection,  and  to  afibrd 
wonder  and  delight,  during  an  indefinite  series  scope  for  the  noblest  energies  and  investiga- 
of  ages.  tions  of  the  human  intellect.    A  serious  con- 

Even  to  a  common  observer,  the  heavens  templation  of  the  heavens  opens  to  the  mental 
present  a  sublime  and  elevating  spectacle.  He  eye  a  glimpse  of  orbs  of  inconceivable  magni- 
beholds  an  immense  concave  hemisphere  of  tude  and  grandeur,  and  arranged  in  muhitudes 
unknown  dimensions,  surrounding  the  earth  which  no  man  can  number,  which  have  diffused 
in  every  region,  and  resting  as  it  were  upon  their  radiance  on  our  world  during  hundreds 
the  circle  of  the  horizon.  From  every  quar-  of  generations.  It  opens  a  vista  which  car* 
t«r  of  this  vast  expanse— when  the  shades  of  ries  our  views  into  the  regions  of  infinity,  and 
night  have  spread  over  the  earth — ^he  beholds  exhibits  a  sensible  display  of  the  immensity 
numerous  liidits  displayed,  prooeeding  onward  of  space»  and  of  the  boundless  operations  of 
(0)  (928) 
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Omnipotonce :  it  demonstratet  the  existence  the  g^lory  of  Qod  ;**  thai  ie,  they  mtnifeit  hit 
of  an  eternal  and  incomprehenaible  Divinity,  wisdom  and  power,  and  beneficence  to  the  m* 
who  presides  in  all  the  grandeur  of  hit  attri-  habitants  of  the  world ; — <*  the  firmament 
butes  over  an  unlimited  empire.  Amidst  the  ahoweth  forth,"  or  publicly  declareth,  "  hii 
silence  and  aolitode  of  the  midnight  ecene,  it  handiwork."  <*  Day  unto  day  uttereth  speech, 
inspirea  the  soul  with  a  solemn  awe,  and  with  and  night  unto  night  ahoweth  knowledfo. 
reverential  emotions ;  it  excites  astonishment.  There  is  no  speech  nor  language  where  thdr 
admiration,  and  wonder,  and  has  a  tendency  voice  is  not  heard/'  In  reference  to  that  da- 
te enkindle  the  fire  cf  devotion,  and  Id  raise  partment  ttf  cKatfo*  which  astronomy  ex« 
the  affections  to  that  ineffable  Being  who  pre-  plores,  it  may  be  aaid  with  peculiar  propriety, 
sides  in  high  authority  over  all  the  movements  in  the  language  of  Scripture,  **  The  worb  of 
of  the  universe.  It  teaches  us  the  littleness  the  Lord  are  great,  sought  out  of  all  them 
of  man.  the  folly  of  pride  and  ambition,  and  that  have  pleasure  therein."  Throughout  the 
of  all  that  earthly  pomp  and  splendour  with  volume  of  inspiration,  our  attention  is  fie- 
which  mortals  are  so  enamoured — and  that  quently  directed  to  the  contemplation  of  the 
our  thoughts  and  afifoctions  ought  to  soar  above  heavens:  **IA(i  up  thine  eyes  on  high,  and 
all  the  siiiful  pursuits,  and  transitoiy  enjoy-  behold  who  hath  created  these  things — ^The 
ments,  of  this  sublunsry  scene.  everlasting  God,  the  Lord,  the  Creator  of  the 

Such  being  the  views  and  tendencies  of  ends  of  the  earth,  who  fainteth  not,  neither  ii 
this  science,  it  ought  to  be  eoosidered  as  bear«-  weaiy ;  there  k  bo  aearching  ef  his  nllde^ 
ing  an  intimate  relation  to  reKgion,  and  wor-  standing.-^He  bringeth  out  their  boat  by  Dom* 
thy  the  study  of  every  enlightened  Christian,  her,  and  eaileth  them  all  by  names :  fay  the 
It  has  been  said,  and  justly,  by  a  celebrated  greatness  of  his  might,  Ibr  that  he  is  stroog 
poet, -that  "An  undevout  astronomer  is  mad."  in  power;  not  one  ^leth.^ — It  is  he  that  sit* 
The  evidence  of  a  aelf^zistent  and  eternal  teth  upon  the  circle  of  the  earth,  and  the  in- 
Being,  whose  wisdom  is  inscrutable,  and  habitants  thereof  are  as  gnis«ho(^)erSi— All 
whose  power  is  miGODtrollable,  is  so  palpably  nations  before  him  are  as  nothing ;  and  the^ 
manifested  in  the  arnngement  and  the  mo-  are  counted  to  him  lees  than  nothing,  snd 
tions  of  the  celestial  orbs,  that  it  cannot  but  vanity." — *•  Hearken  unto  this,  O  Job:  ilaiiii 
make  an  indelible  impression  on  every  rational  still,  and  consider  the  wondrous  worb  of 
and  refiecting  mind.    Though  the  heavenly  Ood." 

bodies  hsve  "  lio  speech  nor  language,"  though  Hence  it  appeare,  that  it  ia  not  lo  be  eoih 
they  move  round  the  earth  in  silent  grandeur,  sidered  merely  as  a  matter  of  taste,  or  as  s 
and  **  their  voice  is  not  heard  "  in  articulate  ntional  amusement,  but  as  an  impersli^ 
sounds,  yet  **  their  line  is  gone  throughout  duty,  to  contemplate  the  works  of  the  Most 
all  the  earth,  and  their  words  to  the  end  of  the  High,  and  especially  the  manifestations  of  hii 
world  " — proclaiming  to  every  attentive  spec-  power  and  Oodhead  which  the  heavens  d» 
tator,  that  *•  The  hand  that  made  them  is  plsy — that  we  may  derive  more  eniaiged 
Divine.  So  that  there  is  seacoely  a  tribe  or  conceptions  of  his  glorious  attributes,  and  be 
nation  on  the  fiu»  of  the  earth,  so  inattentive  enabled  to  render  to  him  that  tribute  of  ado* 
and  barbarous  as  not  to  have  deduced  this  ration  and  praise  which  Is  due  to  his  nsoiS' 
conclusioQ  from  a  survey  of  the  movements  For  it  is  represented  as  one  of  the  charsder* 
of  the  celestial  orbs.  •'Men,''  aaya  Plato,  isticsof  the  ungodly  that,  while  "the  harp*  and 
"began  to  acknowledge  a  Deity,  when  they  the  viol, and  the  tabret,  and  pipe,  and  wine, aie 
aaw  the  stara  maintain  so  great  a  harmony,  in  their  feasts,'-*tbey  reg«rd  not  the  ivock  of 
and  the  days  and  nights  throughout  all  the  the  Lord,  neither  consider  the  operation  ef  hit 
year,  both  in  summer  and  winter,  to  observe  handa ;"  and  consequently  "  he  will  destroy 
their  stated  risings  and  settings."  Another  them,  and  not  build  them  op."  It  is  then- 
heathen  philosopher,  Cicero,  thus  expresses  fore  the  incumbent  duty  of  the  young;  of 
his  sentiments  on  this  point :  "  What  can  be  every  professing  Christian,  and  of  every 
so  plain  and  dear  as,  when  we  behold  the  rational  inquirer,  not  only  to  study  the  M»t 
heavena,  and  view  the  celestial  bodies,  that  vre  doctrines,  and  duties  exhibited  in  the  system 
should  conclude  there  is  some  Deity  of  a  most  of  Divine  revelation,  but  also  to  contempiit* 
excellent  mind  by  whom  these  things  are  the  manifestatione  of  the  Creator  as  exhibited 
governed — a  praaent  and  Almighty  Oodt  in  the  system  of  creation.  They  aie  both 
Which,  he  that  doubts  of,  I  do  not  undeiatand  revelations  of  the  sane  Alroigfaty  and  bene* 
why  he  should  not  as  well  doubt  whether  ficent  Being— emanations  (W>m  the  ssne 
there  be  a  aun  that  ahines,  and  enlightens  the  adorable  Divinity ;  and  the  views  and  io^rac' 
world?"  tiona  they  respectively  unfold,  When  stodisd 

The  sacred  Scriptares,  in  numerous  in-  with  reverence  and  intelligence,  are  in  perfeet 

stances,  direct  our  attention  to  this  subject  harmony  vrith  each  other.    The  study  ofbeth 

**  The  heavens,"  says  the  peahnist,  •<  declare  combined,  is  calculmted  lo  make  the  man  of 
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Ood  peifcet,  and  **  duonghlj  fnmithed  mito  leriali  fyt  anollMr  volnme  omilar  to  the  pre- 
all  good  workfl."  oent 

In  the  following  small  volume,  it  ah  all  be  In  the  mean  time  we  may  just  remark,  that 
oar  endeavour  to  direct  the  general  reader  in  ^l  the  wonders  we  behold,  both  in  the  hee* 
Ibe  study  of  some  of  those  objects  which  the  vens  above,  and  in  the  e|irth  below,  demand 
heavens  unfold ;  and  we  shall  chiefly  select  our  serious  attention  and  devout  contempla- 
those  parts  of  astronomical  science  which  are  tion«  They  are  all  the  workmanship  of  that 
most  level  to  the  compiehemton  of  those  who  great  and  adorable  Being  in  whom  '*  wo  live 
have  had  little  opportunity  of  engaging  in  and  move ;"  who  at  first  **  spake,  and  it  was 
scientific  pursuits.  In  the  present  volume,  it  done ;"  who  gave  the  command,  and  the 
is  proposed  to  confine  ourselves  chiefly  to  a  whole  of  thii  stately  fabric  of  heaven  and 
description  of  the  Solar  System  and  the  phe-  earth  started  into  being.  It  is  the  same  God 
nomeoa  it  exhibits,  together  with  a  few  who  created  the  planets  and  the  host  of  stars, 
instructions  as  to  the  best  mode  of  contompla-  and  that  oonducte  them  in  all  their  rapid  mo- 
ting  the  apparent  motions  and  the  diversified  tions ;  who  is  also  "  the  God  and  Father  of 
aspects  of  the  firmament.  The  discoveries  our  Lord  Jesus  Christ,"  and  **  the  Author  of 
which  relate  to  the  sidereal  heavens — the  eternal  salvation"  to  all  who  obey  him.  All 
general  arrangement  of  the  fixed  stars,  their  these  works  display  his  infinite  power,  his 
distances  and  magnitudes — the  lacta  which  unening  wisdom,  and  the  riches  of  his  bene- 
have  been  discovered  lespeeting  new  star^*-  fioence ;  and  demand  from  every  beholder 
Tariable  stars--double  and  triple  stars—  that  tribute  of  praise,  reverence,  and  adoration 
the  milky  way-— the  diffisrent  orders  of  the  which  is  due  to  Uim  ''who  created  all  things, 
nebuls— «nd  a  variety  of  other  topics  con-  and  for  whose  pleasure  they  are  and  were 
■acted  with   such  objeota,  will   form    ma-  created.  , 


CHAPTEB  I. 

On  the  General  Aapectf  and  iko  Apparent  Motions  of  the  Heavene* 

Pbbtiovs  to  entering  on  the  study  of  as-  Sxctiov  I. 
tronomical  science,  and  the  phenomena  of  the 

aolar  system,  it  is  requisite  that  the  young  in-  On  the  Apparent  Motione  of  the  Heaoeno 
quirer  should  be  directed  to  contemplate  the  During  the  Day, 
general  aspect  of  the  heavens,  and  the  appa- 
rent motions  of  the  different  bodies  which  pre-  In  the  first  place,  let  us  consider  the  ap- 
sent  themselves  to  view  in  the  regions  of  the  pearanoe  of  the  heavens  as  seen  in  the  day- 
firmament  'So  one  can  enter  with  intolli-  time.  Sometimes  it  happens  for  days,  and 
gence  on  the  study  of  astronooiy,  or  acquire  even  fi>r  weeks  together,  that  the  sky  is  over- 
an  accurate  idea  of  ite  eienwntarjr  principles,  cast  with  an  assemblage  of  sable  clouds  cover- 
aad  of  tbe  arrangement  and  motions  of  the  ing  the  whole  face  ii  the  firmament  In 
planetary  bodies,  unless  he  has  been  led  to  which  case  no  celestial  orb  makes  ita  appear- 
observe,  with  his  own  eyes,  the  apparent  and  anee;  but  the  light  transmitted  through  the 
more  obvious  phenomena  and  aspecto  of  tbe  clouds  and  reflected  tnm  their  under  surfaces, 
celestial  orbs,  as  they  present  themselves  to  indicates  that  sooie  luminous  orb,  the  fountain 
tbe  view  of  any  common  and  attentive  specta-  of  light,  is  above  oor  horizon,  and  &r  beyond 
tor.  For  although  the  real  motions  of  the  the  uppor  region  of  the  clouds,  though  its 
heavenly  bodies  are,  in  many  instanoee,  very  tono  and  splendour  cannot  be  perceived.  At 
dUbrent  from  their  apparent  movements,  and  other  times  the  concave  of  the  sky  appears 
although  many  of  them  appear  to  move  while  of  an  azure  colour,  where  scarcely  a  speck  of 
they  are  absolutely  at  rest,  yet  it  is  necessary  cloud  is  to  be  seen— like  a  boundless  desert, 
that  their  apparent  motions  and  appearances  where  no  celestial  orb  makes  its  appearance 
should  be  accurately  inspected,  in  order  that,  — ^as  at  the  dawning  of  the  morning,  when 
in  the  progress  of  investigation,  we  may  be  tbe  aurora  makes  ita  appearance  in  the  east 
•nabled  to  determine  what  bodies  are  really  in  This  faint  light  gradually  increases,  rising 
motion,  and  what  only  appear  to  be  in  mo-  higher  and  higher  in  ite  brightness,  a  prelude 
tion,  in  consequence  of  the  motions  of  other  of  something  still  more  grand  and  refulgent 
bodice.  In  order  to  direct  the  untutored  ob-  The  clouds  near  the  horiion  are  tinged  with 
server  on  this  point,  the  following  observations  purple  and  vermilion,  and  the  mountain  tops 
an  stated.  are  clothed  with  brightness.    At  length,  the 
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disk  of  the  inn  diflengagw  itielf  fiom.the  hori-  At  this  tinM,  the  day  and  the  night  are  of  ui 
toa  by  degreM,  till  the  whole  of  hi*  or^  tp-  equal  length,  namely,  twelve  boars  each, 
peara  to  Tiew,  and  anenda  the  heavens  with  If,  again,  we  view  the  rising  sod  on  (he 
majestic  grandeur.  The  sun  is  the  only  81st  of  June,  we  shall  find  that  he  riies  nssr 
object  which,  during  the  day,  appears  eonspi-  the  north-east,  Ibrty-five  degrees  farther  to  the 
cuous  to  the  naked  eye;  for  although  the  northward  than  on  the  21st  of  Msith.  At 
moon  is  frequently  visible  in  the  daytime,  yet  this  period,  the  sun  deacribes  a  large  drcoit 
ehe  then  appears  with  no  greater  brilliancy  around  the  heavens ;  rising  fifteen  miouici 
than  a  small  cloud  of  the  same  size,  and  is  befine  four  in  the  morning,  and  advancing  to 
acaroely  noticed  by  a  common  observer.  an  elevation  of  more  than  sixty  d^^TMt  at 

The  apparent  movementa  of  the  scf  ap-  noonday ;  after  which  he  declines  towankthe 
pear  very  difibrent  at  different  seaaons  of  the  vrest,  and  sets  near  the  north -west  quarter  of 
year,  and  in  diflforent  regions  of  the  globe.  In  the  heavena,  about  a  quarter  past  eight  in  thi 
describing  these  apparent  motiona,  we  shall  evening.  The  length  of  the  day,  at  tbii 
suppose  ourselves,  in  the  first  instance,  in  the  time,  is  about  sixteen  and  a  half  hoora;  snd 
latitude  of  fifty-two  degreea  north,  which  is  aa  his  course  during  the  night  ii  not  far  below 
nearly  the  latitude  of  London  and  several  the  horizon,  there  is  no  absolute  daikne« 
other  large  towns  in  England.  The  aun's  during  the  abaenoe  of  the  aun;  andhiecoaia 
apparent  motions  in  this  latitude  will  be  near-  may  be  traced  fay  obaerving  the  motion  of  the 
ly  the  same  as  when  he  is  viewed  fiom  Hoi-  twilight,  or  the  aurora,  gndnally  proceeding 
land,  Denmark,  Scotland,  Nova  Scotia,  Cana-  to  the  northern  point  of  the  heavens,  tad 
da,  and  the  northern  states  of  America,  ftom  that  point  to  tho  north-east,  where  the 
Suppose  we  begin  our  observations  in  winter,  solar  orb  again  emergea  from  the  horizon, 
about  the  21st  December,  when  the  days  in  After  this  period,  the  aun  begins,  every  eQO> 
our  northern  hemisphere  are  ahortest.  In  thia  oeeding  day,  to  riaa  in  points  nearer  the  oonth, 
case,  turning  our  eyes  to  the  south-east  quar-  and  to  take  leas  extensive  dreuits  round  the 
ter  of  the  sky,  a  little  after  eight  o'clock  in  the  heavens,  till  the  23d  of  September,  when  he 
morning,  we  shall  see  the  sun  rising  nearly  again  riaea  on  the  eastern  point  of  the  hori- 
on  the  south-eastern  point  of  the  compass,  and  son,  and  acts  in  the  wast,  which  is  the  tim 
gradually  ascending  the  celestial  vault.  In  of  the  autumnal  equinox,  when  Jay  and  night 
about  four  hours,  he  comae  to  the  meridian,  are  equal  From  thia  period  the  sun  gridii- 
or  due  south,  the  highest  point  of  his  eleva-  ally  verges  to  points  of  the  horizon  south  of 
tion  at  that  season ;  after  vrhich  he  gradually  the  east,  at  the  time  of  his  rising,  and  the 
descends  towards  the  west,  and  aets  in  the  daya  rapidly  ahorten,  till  he  again  irrivei 
aouth-weatem  part  of  the  heavena,  about  four  near  the  aouthniastern  quarter  of  the  heaven^ 
in  the  afternoon,  having  described  a  compare-  where  he  is  aeen  to  risa  on  the  2 let  of  De- 
tively  small  are  of  a  cirele  above  the  horiaon.  cember.  Such  are  aome  of  the  apparent 
At  this  time,  when  he  arrivea  at  the  meridian,  motions  of  the  aun,  in  oor  quarter  of  the 
or  the  highest  poin  of  hie  diurnal  course,  he  globe,  throughout  the  diflerent  seasons  of  the 
is  only  about  fourteen  degrees  above  the  hoii-  year ;  and  every  one  who  resides  in  ihecoaa- 
lon.*  If,  after  this  period,  the  point  at  which  try  haa  an  opportunity,  every  dear  day,  <tf 
the  sun  rises  be  observed,  it  will  be  found  a  obaerving  these  diversifiod  movements, 
little  to  the  northward,  every  day,  from  the  Besides  the  motions  to  which  we  havenov 
point  at  which  he  roae  before.  On  the  2 let  adverted,  there  ia  another  apparent  motion  <tf 
of  Mareh,  the  sun  rises  due  east,  about  forty-  the  aun,  in  a  contraiy  direction,  which  ie  eel- 
five  degrees  to  the  north  of  the  point  at  which  dom  noticed  by  a  coounon  obse.Ter.  Eveiy 
he  roae  on  the  2 let  of  December.  The  time  day  the  aun  haa  an  apparent  motion  from 
of  his  rising  is  exactly  aix  in  the  morning;  west  to  east,  at  the  rate  of  nearly  a  degree 
aix  houra  aftsrwarda,  he  passes  the  meridian,  each  day;  and  in  the  courae  of  a  year,  or  366 
at  an  elevation  of  thirty-eight  degrees ;  and  days  6^,  48",  and  61%  he  makes  a  complete 
aets  due  west,  at  aix  o'clock  in  the  evening,  drcuit  around   the  heavens.     This  motion 

manifesto  itself  chiefly  by  the  appearance  of 

•  Tbo  clrenrnflBreaco  of  the  heavens,  as  well  as  the  heavena  during  the  night.     Ifi  in  the 
that  of  the  esnh.  Is  divided  by  astronomers  into  morning,  some  time  before  sunrise,  we  view 

three  hundred  and  eUiy  parte  called  degrees,  con-  fK««.  Jl*.  «>k^.k  ..i. ik«  nnint  of  the 

eequemly,  the  diatanci  Vfom  the  horison  to  the  ™?*  "*•"  ^^  "^  ?^'  ."**  P^' " J^ 
zenith,  or  the  point  directly  above  our  beade,  la  homon  where  the  aun  naea,  m  a  week  or  two, 
ninety  decrees,  or  the  one-rourth  of  the  cireum-  we  ahall  find  that  the  aame  stars  are  noie 
ference  of  a  circle.  When,  therefore,  the  sun  Is  ^u-.,^j  _-^_  *k^  «;--^  ^r  «n.r:unff  than  be- 
said  to  be  elevated  above  the  horizon  fouruen  •"•▼•tod  near  the  time  ©V.  ""»*"?»»»  *?rJ^ 
degrees,  it  means,  that  he  baa  risen  to  an  altitude  fore,  and  fiuiher  distant  from  bim,  mdicsnng 
little  more  than  the  one^lxtb  part  of  the  disunce  that  he  ia  moving  through  the  heavens  to- 
from  tho  horiaon  to  the  soaith.  The  apparent  «.«-,i-  *k.  ^-»  .-5  |».-;«Ir  ikmm  sUrs  se  it 
breadth  of  the  sun  or  moon  Is  a  very  ItttTe  more  wards  tbe  east,  and  teavmg  »•*."■"  r* 
than  half  a  depee.  were  behind  him.    I^  agam,  m  the  evenUfr 
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we  mark  those  stars  which  are  a  little  above  from  the  left  hand  to  the  right,  as  in  our  conn- 

the  point  of  the  setting  sun,  we  shall  find  that  try,  we  should  see  him  directing  bis  course 

every  evening  they  make  a  nearer  approach  along  the  northern  part  of  the  sky,  from  the 

to  the  place  where  the  sun  goes  down ;  till,  right  hand  to  the  left.    In  other  respects,  hie 

after  a  short  period,  they  approach  so  near  apparent  motions  would  nearly  resemble  those 

this  luminary  as  to  be  overpowered  with  his  already  described,  excepting  that  when  the  sun 
rays,  and  can  no  longer  be  seen,  still  indicat-  is  highest  at  mid-day  to  us,  he  appears  lowest 
mg  that  the  sun  is  approaching  towards  the  east,  to  the  inhabitants  of  these  countries;  their 

Perhaps  the  best  way  of  tracing  this  b  to  winter  happening  at  the  time  of  our  summer, 
mark  the  different  positions  of  the  Pleiades,  Were  we  placed  in  Lapland,  Greenland,  or 
or  seven  stars,  with  respect  to  the  sun.  About  other  countries  within  the  polar  circle,  the  sun, 
the  middle  of  January,  at  eight  o'clock  in  the  in  winter,  would  be  aboent  for  weeks  and 
evening,  the  seven  stars  are  seen  neariy  on  even  for  months  together ;  and  in  summer  he 
the  meridian,  which  observation  should  be  would  shine  without  intermission  for  a  cor- 
noted  down  for  the  purpose  of  being  compared  responding  portion  of  time ;  appearing  every 
with  future  observations.  On  the  ist  of  day  to  make  a  complete  circle  round  the  hea- 
March,  at  the  same  hour,  these  stars  will  be  vens,  but  never  descending  below  the  horizon 
seen  nearly  halfway  between  the  meridian  during  the  lapse  of  six  weeks,  or  even  three 
and  the  western  horizon,  while  all  the  other  or  four  months.  Could  we  .suppose  ourselves 
etars,  at  the  saifle  elevation,  will  be  found  to  placed  at  the  north  pole,  the  motion  of  the 
have  made  a  similar  progress.  About  the  1 5th  sun  would  present  a  different  aspect  from  any 
of  April,  they  will  be  seen,  at  the  same  hour,  of  those  now  described.  On  the  2 Ist  of 
very  near  the  north-western  horizon ;  and  March,  we  should  see  a  portion  of  the  sun's 
every  day  after  this,  they  will  appear  to  make  disk  appear  in  the  horizon,  after  a  long  night 
a  nearer  approach  to  that  part  of  the  heavens  of  six  months.  This  portion  of  the  sun  would 
in  which  the  sun  appears,  till,  being  over-  appear  to  move  quite  round  the  horizon  every 
powered  by  the  splendour  of  his  rays,  they  twenty-four  hours;  it  would  gradually  rise 
eease  to  be  visible.  From  these  and  similar  higher  and  higher  till  the  whole  orb  of  the 
obeervations,  it  will  be  easily  perceived  that  sun  made  its  appearance.  As  the  season  ad- 
the  sun  has  an  apparent  motion  through  the  vanoed,  the  sun  would  appear  to  rise  higher 
circle  of  the  heavens,  and  that  the  revolution  and  higher,  till,  on  the  31st  of  June,  he  al- 
ia completed  in  the  coufm  of  a  year.  The  tained  the  altitude  of  twenty-three  and  a  half 
circle  which  the  son  thus  describe  is  called  degrees  above  the  horizon ;  after  which,  his 
the  Ecliptic,  and  is  divided  into  twelve  altitude  wouki  gradually  decline  till  the  23d 
signs,  and  three  hundred  and  sixty  degreea  of  September,  when  he  would  again  appear 

The  apparent  motions  of  the  sun  appear  in  the  horizon.  During  the  whole  d  this 
aomewhat  different,  when  viewed  from  differ-  period  of  six  months,  there  is  perpetual  day ; 
ent  legiona  of  the  earth.  Were  we  placed  in  the  stars  are  never  seen,  and  the  sun  appears 
coonfries  under  the  equator,  such  as  at  Bor-  to  go  quite  round  the  heavens  every  twenty- 
neo,  Sumatra,  the  Oallipago  isles,  Quito,  and  four  hours  without  setting,  in  circles  neaiiy 
other  parts  of  South  America,  the  sun  at  parallel  with  the  horizon, 
noon  would  shine  directly  from  the  zenith,  at .  Such  are  some  of  the  motions  and  aspects 
the  time  of  the  equinoxes,  at  which  time  ob-  of  the  sun,  as  viewed  at  difierent  seasons  of 
jects  would  have  no  shadowa  At  all  other  the  year,  and  from  diflbrent  parts  of  the  earth, 
times,  the  sun  will  appear  either  in  the  north-  Let  it  be  carefully  remembered  that  these  mo- 
em  or  the  southern  quarter  of  the  heavens,  tions  are  not  real,  but  only  apparent  While 
During  the  one-half  of  the  year,  he  shines  presenting  all  these  diversified  aspects  and 
from  the  north,  and  the  shadows  of  objects  movements  to  spectators  placed  in  difierent 
fill!  to  the  south :  during  the  other  half,  he  positions,  it  can  be  proved  that  the  sun  is,  not- 
•hines  from  the  south,  and  the  shadows  of  ob-  withstanding,  a  quiescent  body  in  the  centre 
jects  are  projected  to  the  north ;  a  circum-  of  the  planetary  system.  By  the  rotation  of 
stance  which  can  never  occur  in  our  country,  the  earth  round  its  axis  from  west  to  east  every 
or  in  any  part  of  the  temperate  zones.  At  twenty-four  hours,  and  by  its  revolution  round 
the  equator,  too,  thcro  is  a  perpetual  equality  the  sun  every  year,  all  the  apparent  motions 
of  days  and  nights  throughout  the  year ;  the  we  have  hitherto  described  are  produced,  and 
twilight  is  shortest,  and  the  darkness  of  night  completely  accounted  for,  as  we  shall  afker- 
rapidly  succeeds  the  setting  of  the  son.  wards  show,  when  we  come  to  illustrate  the 

Were  we  placed  in  southern  latitudes — for  evidences  which  proved  that  the  earth  on 

example,  at  the  Cape  of  Good  Hope,  New  which  we  dwell  is  a  moving  body. 

South  Wales,  or  Buenos  Ayres,  in  South  .When  we  view  the  sun  pursuing  his  coarse 

America — ^instead  of  beholding  the  sun  mov-  through  the  heavens  in  a  clear  and  serene  sky, 

ing  along  the  southern  part  ik  the  heavens,  we  are  apt  to  imagine  that  there  are  no  other 

(»«7) 
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eeleitial  bodiM  diffoang  their  rijri  abov»  our  munber  of  diining  pointi,  mxat  of  flmn  6r 
horizon.  This»  howevor,  is  far  from  being  the  more  brilliuit  than  otbom,  dispersed  throogb- 
case.  In  the  full  blase  of  day,  there  are  as  out  every  region  of  the  sky ;  but  he  ctnoot 
many  stan,  at  an  average,  around  us  ia  the  tell  whether  they  appear  to  move  or  to  remsia 
firmament,  as  are  beheld  in  a  clear  sky  at  the  in  a  fixed  position ;  whether  they  fhift  their 
hour  of  midnight;  but  their  light  is  overpow-  posttions  with  reepect  to  each  other;  whether 
ered  by  the  more  brilliant  splendour  of  the  thoy  rise  and  set ;  whether  all  the  stsrs  tin- 
sun.  By  means  of  equatorial  telescopes,  ble  at  sis  o*clock  in  the  evening  are  also  eeen 
which  can  be  made  to  point  to  any  particular  at  midnight,  or  whether  the  same  cIuiterB  are 
part  of  the  heavens,  all  the  larger  stars  of  the  to  be  eeen  in  sonmier  as  in  winter.  Then 
firmament  may  be  seen  even  at  noonday,  are  thousands  and  milUons  of  mankind  who 
while  the  sun  is  shining  in  all  his  splendour;  have  occasionally  gazed  on  the  starry  viqU 
nay,  there  is  scarcely  a  star  vifiible  to  the  who  could  give  no  reply  to  such  interrogs- 
naked  eye,  during  night,  but  may  be  seen  in  tions.  Such  is  the  apathy  with  which  the 
this  way  during  the  blase  of  day,  and  its  ez-  most  wonderful  woiks  of  God  are  viewed  bj 
act  position  in  the  heavens  pointed  out.  Dur-  the  great  bulk  of  mankind ;  although  oni;  a 
ing  a  total  eclipse  of  the  eun,  when  the  moon  few  days  or  hours  of  serious  observation  wodd 
interposes  her  dark  body  between  us  and  the  be  sufikient  to  solve  some  of  the  qoeatiooito 
sun,  some  of  the  planets  and  the  larger  stars  which  we  allude. 

have  appeared  as  distinctly  as  at  midnight;  In  order  to  iUostrate  the  apparent  motiow 
but  the  moment  the  moon  has  passed  a  little  of  the  heavens,  let  us  suppose  ourselves  placed 
over  the  disk  of  the  sun,  and  a  glimpse  of  his  in  a  situation  which  coavnands  an  eztensfe 
beams  has  shone  out,  their  feeble  light  becomes  view  of  the  sky,  about  the  beginning  of  Jaa- 
undistinguishaMe,  and  they  are  no  longer  per-  uaiy,  at  eight  o'clock  in  the  evvning.  At  thh 
eeived.  Sometimes,  too^  it  happens  that  stars  period,  on  a  serene  evening,  when  the  ikj  ii 
have  been  eeen  from  the  bottom  of  deep  wells  destitute  of  douds,  a  sublime  and  beavtiftl 
and  mines,  when  Urge  ones  happen  to  pass  spectacle  presents  iteelf  to  view,  ss  sons  of 
near  the  zenith  during  the  day,  and  the  planet  the  most  tuilliant  ooostellations  are  thenabow 
Venus,  when  brightest,  has  frequently  been  the  horiaon.  We  behold  a  vast  heaitfbm 
seen  with  the  naked  eye,  ia  the  daytime,  expanding  over  our  beads,  whose  centre  we 
when  at  no  grrat  distance  from  the  sun.  Thus  seen  to  oooopj,  and  which  appears  to  nd 
it  appears  that  the  sun  passes  through  tho  npon  our  horizon.  Above  and  around  iis»  on  , 
heavens  every  day  with  stars  all  around  him,  every  hand,  a  multitude  of  briJUaat  orfai,  of 
although  invisible  to  the  unassisted  eye — just  various  degreee  of  splendour,  display  their  it- 
as  the  moon,  during  night,  is  seen  surrounded  dianoe.  But  whether  they  are  in  motioo  or 
with  stars,  which  theCuntness  of  her  light  is  at  rest,  does  not  appear  at  the  fir^t  glance. 
not  8u6^nt  to  overpower.*  Hence  it  hap-  We  must  make  diflfereot  observations,  and 
pens  that  astronomers  can  trace  the  exact  path  wait  for  some  time  till  their  motion,  or  rest,  be 
of  the  sun  among  the  stars*  every  day,  during  diacovered.  To  ascertain  this  point,  let  vt  fix 
his  apparent  annual  circuit  round  the  heavens,  on  a  particular  star,  or  a  cluster  of  stsra,  and 
They  can  tell  what  stars  are  near  and  around  bring  it  in  contact  with  a  church  spire,aehiBk- 
the  sun ;  what  clusters  he  is  leaving  behind  ney  top,  the  twig  of  a  tree,  or  aoj  elevated 
him,  to  what  other  clusters  he  is  approaching ;  objeet,  and  our  line  of  vision,  and  in  a  short 
what  atars  or  planets  are  near  his  margin,  and  time  we  shall  find  it  has  moved  onwards  to 
what  stars  are  behind  his  luminous  globe,  the  west,  while  we  have  remainetl  statiooaiy 
with  aa  much  accuracy  as  if  they  were  all  in  our  position.  Or,  if  we  direct  a  common 
visible  to  the  naked  eye,  as  U  midnight.  telescope  to  any  star,  and  fix  the  iDstraoeiit 

in  one  position,  in  a  few  minutes  the  star  wm 
have  passed  from   the  field  of  view  to  iw 

«•..-,«»  Tf  wwstwaid.     If  we  look  at  a  star  near  the 

BxcTioir  II.  j^^^^j^^  .^  ^  ^^  .^  ^  ^^^  ^^^^  it  ^ 

On  ike  Apparent  Motiona  of  ike  Hea9ens  »ak  beyond  the  timiu  of  our  view,  and  *> 

During  Mg/U.  «PPC«-    If  we  mark  any  particular  ator  jti« 

^  risen  above  the  eastern  horizon,  10  an  boor  or 

When  a  careless  observer,  on  a  clear  even-  two  it  will  be  seen  considerably  elevated  abote 

ing,  gazes  upon  the  firmament,  he  beholds  a  its  former  position,  and  every  mioote  w^ 

».     w     -c         .,  V   .K  1^«'  •nd  higher.    If  we  look  at  any  bnjt 

♦  The  author  baa  frequently  seen,  by  the  equa-  "^.  -;«;.»-  j.^«..»  ttK^nf  .ir  o'd^ek  in  tno 

torial  t«leaeope,  in  the  daytime,  not  only  numefoua  ^^  !«^  «»•  «"^  *??«*  «*.  **  r^Z  "  the 

atara  of  the  fint,  aecood,  and  third  ouigniuides,  in  evening,  at  twelve,  nuduight,  it  will  eeoo  w 

regions  of  the  flnnanaent  ai  a  distance  flrooa  the  meridian,  or  due  south,  at  an  elevaUon  oi 

sun,  but  has  perceived  the  planet  Venua,  when   *K;«*-^:-k*   j »„a  .>  «r  n*clack  B*^' 

Immersed  In  the  sun's  effulgence,  and  when  it  was  thirty-eight  degrees,  and  ^^*^°f^^^ 
wkhin  a  degree  of  die  maraia  of  that  laminary.      OMOUng,  It  WiU  be  seen  setting  »  »o  **^ 
(933) 
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•IB  point  of  Um  lunnoa.  In  Ubt  muinar,  anj  part  of  the  horizon.  I  rt^  to  this  sonstella- 
otber  Mtr  Twiig  toward*  the  oMt,  norlh-«Mt,  tion,  beesufe  it  is  genersiij  koowDi  even  to 
or  soath-east,  if  caiefully  oboenwd,  will  be  ooromon  obeervers,  and  is  sometimes  distin- 
feund  to  rise  gradaaily  till  it  oome  to  the  me*  gvished  by  the  names  of  <•  the  Plough,"  and 
ridiaa,  and  then  decline  in  a  western  diieetion,  ••  Charles's  Wain."  That  part  of  the  oon- 
till  it  set  either  in  the  west,  noith-west,  or  stellation  which  is  generally  recognized,  eon- 
■onth-west  If  it  rise  in  the  northeast,  it  sists  of  seven  bright  stars,  of  which  the  four 
will  set  in  the  north*west,  and  if  it  rise  in  the  towasds  the  right  form  a  kind  of  inegolar 
•oath-east,  it  will  set  in  the  sooth  west ;  in  •q[aare,  and  the  three  stars  stretching  out  from 
the  former  esse  describing  a  kffger,and  in  the  it  to  the  left  fiirm  a  kind  of  irregular  curfe. 
latter  a  lesser  portion  of  aciide»  in  the  sphere  In  the  following  figure,  (fig.  1,)  this  constel* 
of  the  hesTens.  btioB  is  repitaented  in  fbiir  positions. 

The  following  are  some  ▼arieties  which  may 
be  observed  in  the  apparent  motions  of  the  Fig.  1. 

Stan.  If  you  look  towards  the  soothi  yon 
will  observe  some  stars  just  appearing  abew 
the  horizon,  grazing  this  eirele,  as  it  were,  but 
not  rising  above  it,  and  then  vaniihing.  If 
yon  oliecrve  a  group  a  little  to  th*  east  of  the 
south,  you  will  find  them  rising  above  the 
horizon,  making  a  small  arch,  And  then  going 
down  a  little  to  the  west  of  the  meridian.  If 
yon  mark  another  group  rising  nrach  farther 
to  the  east,  yon  will  find  these  describing  a 
much  largei'  arch,  and  taking  a  mueh  longer 
time  before  they  go  down  to  the  westward  of 
Hnd  meridian. .  If  now  yon  torn  yoor  foee  to 
the  northern  part  of  the  sky,  yon  will  find 
some  stars  that  just  skim  the  horiibn,  at  cei^ 
tain  times,  near  the  north  point,  and  then 
gradually  mount  up  to  tho  top  of  heaven,  till 
they  oome  nearly  over  head,  and  then  desoend, 
and  ligain  nearly  touch  the  northern  hoiisoB, 
and  ascend  again  without  ever  disappeartngy 
describing  a  complete  circle  above  the  lioriaon.  Immediately  above  the  letter  8,  in  the 
Such  are  the  bright  atari  Vega,  Capella,  and  lower  part  of  the  figure,  are  two  stars,  fi>rm- 
ssTeral  others.  Other  stars  that  are  higher  ing  the  right  side  of  the  square,  the  uppers 
than  these,  when  seen  near  tiier  northern  hori-  most  of  which  is  called  Dubbe,  and  the  lower 
ion,  likewise  describe  complete  diclee  in  the  one  Merak.  They  are  about  five  degrees 
•ky,  without  approaching  the  horizon;  and  distant  from  each  other,  and  are  most  frequent- 
these  circles  gradually  ^minisb,  till  at  last  \j  known  by  Ihe  name  of  <*  the  Pointers,** 
yon  arrive  at  a  star  vrhich  seems  searoely  to  because  th^  ahrays  point  to  the  pole  star. 
move  from  the  point  where  it  is  stationed-—  Hie  pole  star  is  represented  in  the  central 
all  the  rest  seeming  to  circulate  around  it  a»  part  of  the  figure ;  ft  is  about  twenty-nine 
a  centre.  This  is  called  the  Pole  Star,  wUehy  degreee  or  nearly  six  times  the  distance  of 
to  a  common  observer,  never  seems  to  vary  ile  the  two  pointers— from  Dubbe,  and  in  wbat- 
position ;  and,  in  the  latitude  we  have  sop-  ever  positien  this  constellation  may  happen  to 
posed,  is  elevated  more  than  iUty  degreee  be,  these  two  stars  always  point  to  the  pole 
above  the  northern  horimn.  The  time  eeoo-  star,  which  is  the  firrt  bright  star  in  a  line 
pied  by  the  stars  now  alluded  to,  in  completing  witiii  the  pointers,  at  the  proportional  distance 
their  circles,  is  about  twenty-fiMur  hours,  or,  exhibited  in  the  engraving ;  and  by  attending 
mote  accurately,  is  twenty-three  boors,  fifty-  to  this  circomstance,  the  pole  star  msy  at  all 
aix  minutes,  and  four  ssconds,  and  they  all  times  be  dislingnirfied.  Such  is  the  position 
finish  their  revolutions  in  exactly  the  same  of  this  constellation  at  eight  o'clock  in  tho 
period  of  time.  evening  of  the  firrt  of  November.   If  now  we 

For  the  illustration  of  what  has  been  now  view  &s  constellation,  about  eleven  o'clock 
slated,  let  us  suppose  oureelvee  to  be  viewing  the  same  evening,  or  a  km  evenings  afters 
the  northern  quarter  of  the  heavens^  aboot  wards,  we  shall  find  that  it  has  moved  con* 
the  beginning  of  November,  at  eig^t  o'clock  eiderably  towards  the  eart,  and  to  a  higher 
in  the  evening.  At  this  time,  the  jGhoat  Bear,  elevation ;  and  at  two  o'clock  the  next  mom* 
or  Vna  Major^  vrill  appear  near  the  lowest  ing,  it  vrill  be  seen  in  the  position  repreeentfd 
part  of  its  course,  not  for  from  the  northern  at  B,  with  the  poinfeers  still  directed  to  tho 
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polA  lUr.  At  fight  o'clock  in  the  motning,  •  ciiolo  of  about  thrto  degrew  in  diniei0r. 
it  will  be  Men  at  N,  when  it  wili  appear  in  the  Tbia  aotioii  naj  be  peraeived  fay  pladog  a 
lenith,  with  the  poinlera  pointing  downward  teleecope  in  a  fixed  poeition,  and  directing  it 
towaids  the  pole.  At  twoo'dock  in  the  aftoN  to  thie  etar,  when  we  iliaU  find  tliat,  after  in 
noon,  if  it  oouid  then  be  eeen,  it  wili  appear  hoar  or  two^  it  will  haTO  moved  oot  of  the 
as  repreeented  at  W,  to  the  west  of  the  pole,  field  of  view*  There  isno  star  ezactlj  st  tbi 
and  the  iminteri  pointing  eostwaid  to  the  polar  point,  and  this  ie  called  the  padar  rtar, 
polar  star;  and  again,  about  eight  in  Iho  becaofte  it  is  the  nearest  bright  star  to  tht 
evening,  it  will  return  nearly  to  ite  fiNtmer  po-  north  pole  of  the  heavens  It  fixms  the  tip 
aition  at  8,  of  the  tail,  or  the  extremity  of  Cvw  Jiinar, 

Again,  this  constellation  appean  In  difier-  or  the  Lesser  Bear,  which  likewise  coosiits  of 
ent  positions,  at  the  same  hour,  at  difierant  seven  stars,  arranged  very  nearly  in  the  diape 
aeasons  of  the  year.  We  have  seen  that,  in  of  the  Greater  Bear,  hot  in  a  reverse  order, 
the  beginning  of  November,  at  eight  o'clock  This  oonstellatioD,  which  is  moch  nearer  the 
in  the  evening,  it  appears  as  repreeented  at  pole  than  Una  MqjoTt  may  be  seen  revolviogf 
8 ;  in  the  beginning  of  February,  at  the  same  around  it,  in  the  same  manner  ss  we  have 
hour,  it  will  appear  as  represented  at  E  ;  in  described  above,  but  the  stars  of  whicb  it  ii 
the  beginning  of  May«  ee  exhibited  at  N ;  and  composed  are  much  amaller,  and  not  so  eseilf 
in  the  beginning  of  August,  at  the  same  hour,  distinguished  as  those  of  Vna  Ifo^.  WhcD 
as  represented  at  W.  ^  the  Great  Bear  is  at  ita  lowest  poeitiao,  ei  at 

In  order  that  none  of  my  readen  may  fiiU  8,  (fig.  !•)  the  square  of  the  Lesser  Beer  ii 
into  any  mistakes  from  what  has  been  now  considerebly  to  the  westward,  and  the  fiiar 
stated,  I  may  be  permitted  to  mention  the  slara,  of  which  it  is  composed,  are  dtrMtly 
following  anecdote; — A  few  yean  ago,  I  point-  above  the  tail  of  the  Great  Bear,  st  tlw 
ed  out  in  the  heavens,  to  a  lady  of  my  distance  of  about  twenty  degrees,  as  at  A. 
acquaintance,  the  constsMatlon  of  the  Great  Let  us  now  suppose  ourwlvescontempbiiDf 
Bear,  and  showed  her  how  she  might  mark  the  southern,  eastern,  and  western  part  of  the 
its  positions  at  diftrent  times,  end  its  appar-  heavens,  about  the  beginning  of  Jaouaiy,  at 
ent  revolution  round  the  pole  star.  About  a  nine  o'clock  in  the  evening.  At  this  lime  we 
year  afterwards,  she  told  me  she  had  carefully  shall  see  the  seven  stars,  a  very  little  to  the 
made  the  observations  to  which  I  had  directed  west  of  the  meridian,  and  at  a  very  high 
her,  and  found  them  to  correspond  to  what  I  elevation.  Next  to  this  cluster,  on  the  eeit, 
hsd  stated.  She  appeared,  however,  to  have  but  a  little  lower,  is  Aldeharan,  or  the  BulTe 
paid  no  attention  to  any  other  stars,  but  those  Eye,  a  ruddy  star  of  the  first  magnitade,  in 
of  the  Great  Bear;  and  on  putting  eeveral  the  constellation  of  Taurus.  Booth  ^^^ 
qneetions  to  her  on  the  subieot,  I  found  that  of  Aldebaran,  and  considerably  below  it,  it 
she  conceived  of  the  motion  of  the  Great  the  splendid  constellation  of  Orioo,  distingaiih* 
Bear  as  if  it  had  been  a  huge  monster  puvsu-  ed  by  four  bright  stan  forming  an  irregvitf 
ing  iu  way  through  the  midec  of  the  surround-  square,  or  parallelogmm,  in  the  middle  cf 
ing  stars,  as  if  they  had  all  been  at  rset,  which  are  three  bright  stare  in  a  straight  lio^i 
without  apparently  shifting  their  position —  at  equal  distances  from  each  other.  Tbii  >• 
eomewhat  like  a  huge  animal  pursuing  its  one  of  the  moot  splendid  constellations  id  the 
way  through  a  crowd,  whilst  eveiy  individual  heavens,  and  is  distinguished  by  aloioet  eveiy 
of  the  crowd  remained  nearly  in  the  same  oonunon  observer  by  the  ibree  stars  now  men- 
position.  Now,  that  my  readers  may  not  foil  tioned,  which  form  the  belt  of  Orion,  or  whit 
into  the  same  mistake,  let  it  be  caraftiUy  re-  Job  calls  "the  bands  of  Orioo,"  and  are 
mcmbered  that  all  the  stan  in  the  neighbour-  sometimes  known  by  the  names  of  "  the  three 
hood  of  the  pole  have  the  same  apparent  Kings,"  "  the  Yard,"  and  "  itio  Lady'e  £1- 
motioos  and  revolutions  as  the  Great  Bear,  all  wand."  South-east  from  Orion,  at  a  lo^ 
moving  inconcert,  but  aome  of  theiadeecrihing  elevation,  is  the  star  Sirius,  beloogiog  to 
larger,  and  others  smaller  circles,  arouiid  Canu  Major,  or  the  Great  Dog,  which  tf 
the  polar  point,  and  ail  completing  their  revo-  considered  the  most  brilliant  fixed  stsr  in  the 
lution  in  the  same  time,  namely,  in  twenty-  heavens.  North-east  from  Sirius,  at  a  higher 
four  hours,  elevation,  is  Proq^on,  a  bright  star  in  Camt 

Having  represented  the  pole  star  m  the  Mifwr  or  the  Little  Dog.  North  from  Pro- 
centre  of  the  engraving,  to  prevent  mistakes,  cyon,  at  a  much  higher  altitude,  are  the  hd^ 
it  may  be  proper  to  mention,  that  this  star,  stan  Castor  and  Pollux,  belonging  to  the 
although,  to  a  couunon  observer,  it  appean  in.  constellation  GeminL  I^  then,  three  hoW 
n  fixed  position,  is  not  exactly  in  the  polar  after  having  msde  theee  oboervationi,  ^ 
point :  it  ia,  at  present,  one  degree  and  thirty-  about  midnight,  we  view  the  face  of  the  bM« 
*wo  minutes  from  the  north  pole  of  the  vens,  we  shall  find  a  considerable  alteration  m 
heavens,  and  revolves  awund  it  every  day  in  the  positions  of  the  stan  and  cooateliatieoi 
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to  which  we  have  referred.    The  eefen  ettrs  Sictiov  HI. 

will  then  be  foond  io  have  mored  btlfwaj  be- 
tween the  meridian  and  the  weetem  horiioii,    Conckmont  Deduced  from  the  Preceding 
followed  by  Aldebaran,  which  ia  then  a  con-  Facte  and  Oieervatums, 

aiderable  dtetanoe  past  the  meridian  to  the 

westward.  The  constellation  of  Orion  ia  like-  An  mtelHgent  spectator,  after  having  06- 
wise  westward  of  the  meridian,  and  the  served  the  Tarioos  aspects  of  the  heavens  abof« 
bright  star  Sirius,  which  was  formerly  in  the  described,  will  naturally  inqnire — Whence 
aonth-east,  is  now  nearly  due  south.  Procyon,  eoma  those  stars  which  are  seen  graduaify 
and  Castor  and  Pollux,  which,  at  nine  o'clock,  emerging  from  the  eastern  horizon  1  Whither 
were  a  grest  way  towards  the  east,  are,  at  have  those  stars  gone  which  have  sunk  be- 
midnight,  not  far  from  the  meridian,  and  at  a  neath  the  western  bornon  1  And  what  be- 
much  higher  elevation.  All  which  dreum-  comes  of  thoae  stars  during  the  light  of  day, 
stances  show  that  the  various  clusters  of  stars,  which  shine  with  so  much  splendour  during 
in  the  eaiitem,  southern,  and  western  portions  the  shades  of  nig^t  ?  A  Httie  reflection  on 
of  the  heavens,  have'  a  regular  and  uniform  the  aubject  will  soon  suggest,  that  the  stan 
apparent  motion  from  east  to  west.  which  are  seen  rising  above  the  eastern  hori- 

8uch  are  some  of  the  general  appearenees  ion,  come  from  another  hemisphere  of  the 
of  the  heavens,  as  viewed  in  our  northern  heavens,  which  is  invisble  from  the  point  on 
latitude ;  but,  in  several  other  quartera  of  the  which  we  stand,  and  which  we  are  apt  to 
globe,  their  aspects  will  appear  somewhat  di^  imagine  is  below  the  hemtsphere  which  we 
forent  Were  we  placed  under  the  equator,  behold  above  us ;  and  when  they  set  in  the 
in  the  island  of  Sumatra,  or  about  Quito,  in  west,  return  to  that  hemisphere  again ;  and 
Bouth  America,  we  should  behold  all  the  stare  that  the  reason  why  the  stan  are  not  visible 
in  the  firmament  proceeding  in  their  courses  during  the  day,  is  because  their  light  is  over- 
from  east  to  west  All  the  stars  would  ap-  powered  by  the  more  vivid  splendour  of  the 
pear  to  rise  and  set,  and  none  of  them  would  sun.  We  are  also  naturally  led  to  conclude, 
describe  circles  above  the  horizon,  as  some  of  finom  such  appearances,  that  the  world  in 
them  appear  to  do  in  our  northern  region,  which  we  dwell  is  suspended  in  empty  space. 
The  north  pole,  which  in  our  latitude,  is  at  a  and  is  surrounded  on  all  sides,  above  and  be* 
high  elevation,  would  appear  in  the  northern  low,  by  the  expanse  of  the  firmament,  in 
point  of  the  horizon,  and  the  south  pole  would,  which  the  sun,  moon,  planets,  and  stars  ap- 
at  the  same  time,  be  visible  in  the  opposite  pear  to  perform  their  diversified  motions  and 
quarter  of  the  heavens.  In  our  latitude,  we  revolutions.  Another  conclusion  which  may 
cannot  perceive  above  two-thirds  of  the  stan  be  deduced  from  the  preceding  observatiooa, 
which  may  be  seen  in  the  firmament,  but,  at  is,  that  the  whole  sphere  of  the  heavens  per- 
the  equator,  all  the  visible  stars  of  heaven  may  forms  an  apparent  revolution  round  our  workl ; 
be  perceived.  During  the  space  of  twenty-  carrying,  as  it  were,  all  the  stan  along  with  it 
four  houra  they  all  pass  along  above  the  hori-  in  the  space  of  twenty-four  hours.  Whether 
son.  The  one-half  of  them,  indeed,  cannot  this  motion  be  real,  or  only  apparent,  requires 
be  seen  on  account  of  the  light  of  day,  but,  to  be  determined  by  certain  rational  considera* 
in  the  course  of  a  year,  they  are  all  visible,  tions,  and  from  the  harmony  and  order  which 
Were  we  placed  in  Van  Diemen*s  Land,  or  at  appear  to  be  characteristic  of  the  works  of  the 
the  Cape  of  Good  Hope,  we  should  behold  Creator ;  to  which  subject  we  shall  particular- 
multitudes  of  Stan  which  are  never  visible  in  ly  direct  our  attention  in  the  following  chapter, 
our  latitude,  and  the  constellations  of  the  Great  In  the  mean  time,  we  may  remark,  that  such 
and  Little  Bears,  Cassiopeia,  and  other  clue-  general  views  of  the  motions  of  the  starry 
ten,  would  he  no  longer  visible.  Could  we  firmament  as  we  have  already  taken,  have  a 
take  our  station  at  the  north  pole  of  the  earth,  tendency  to  expand  the  intellectual  faculties, 
the  Stan  would  appear  neither  to  rise  or  set,  and  to  elevate  the  mind  to  the  contemplation 
nor  yet  to  stand  still.  All  the  stare  visible  of  some  Great  Invisible  Power,  by  which  such 
from  this  point  would  appear  to  move  round  mighty  movements  are  conducted.  When  we 
the  heavens  above  the  horizon,  in  parallel  cir-  behold  the  vast  concave  of  the  sky,  with  all 
dea,  every  twenty-four  houra ;  and  all  that  its  radiant  orbs,  moving  in  majestic  grandeur 
could  ever  be  seen  in  such  a  situation  might  around  our  globe,  an  idea  of  sublimity  and 
be  perceived  every  hour  and  minute,  in  a  clear  almighty  energy  irresistibly  forces  itself  upon 
sky,  when  the  sun  is  absent  But,  from  this  the  mind,  which  throws  completely  into  the 
point,  only  one-half  of  the  firmament  is  visi-  shade  the  mightiest  eflbrts  of  the  human  pow« 
ble,  and  none  of  the  sure  belonging  to  the  er, — so  that  the  most  stupendous  machines 
other  half  ever  rise  above  the  horizon.  ever  constructed  by  human  art  can  aHbrd-  no 

assistance  in  forming  a  conception  of  that  in- 
>  ■  oofflprehenable  Power,  whiph  sustains  and 
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caniM  forwaT4  m  tbtir  oopne  thoowncb  of  m1(  woodtWW,  magiafieeDt,  And  iiieo«|in> 
ipaciotts  worMs.  The  ahiniog  orbi  which  the  heimUe.  The  moCioiMi  to  which  we  htw 
firauinent  dieplije  ere  evidently  pUotd  it  en  ehieflj  elladed,  ere  either  ia  the  eertb  or  ie 
fanmeiiee  dietanoe  6oa  the  eefth,  end  oonee-  the  beeveOB.  If  theee  motioiie  reelly  eziit  in 
qneatly  ere  bodiee  of  en  imineiiee  eiie ;  end  if  the  beevens,  the  mind  ie  overpoweied  with 
ttie  epperentnotioBe  to  wbicbwe  have  edveit-  eetoniehinent  et  the  idee  of  tbooniMli  end 
ed  were  reel,  the  ewiftoeee  with  which  thej  tone  of  thooeande  of  veet  globee  of  iighk,  at 
woaU  fly  through  the  regiooe  of  epeoe  would  ivoieiiee  dietenoeei  eveiy  dey  revolting  aroaad 
exceed  ell  humaa  celcnlelioii  end  oouoeptioB.  ue  witb  emering  velocity.  If  the  Botioo  chie^ 
But  whether  theee  motione  be  reel  or  eppeieot,  ly  exiet  in  the  eertbt  then  we  ere  itill  •fB^ 
we  find  motioae  ectuelly  exieting  emoog  the  whebped  with  wonder  et  the  idee  of  a  globi 
•rbe  of  beeven  which  eatonieb  eiul  overpower  conteining  two  hundred  millieoa  of  aqiiaie 
•very  retional  end  coatempletive  mind.  The  aulee,  with  ite  mighty  continente  end  Qoaao% 
very  circuroatenoe,  that  motione  eo  euUinno  end  ite  numeroue  populetipn,  whirling  amad 
appear  inthe  expinea  of  the  firmament,  ie  ada-  ite  axie  every  dey,  at  the  rete  of  a  thoMand 
monatrative  praof  that  motione  of  a  wonder-  milee  an  hour,  and,  in  ite  coutm  roond  tba 
fill  and  incompfeheneible  netuie  exiata  eom^  eun,  flying  with  a  velocity  of  eleven  hondrod 
when;  and  the  ideaa  of  majeety,  of  grendeui^  and  thirty  milee  every  minute!  There  ii  no 
and  of  omnipotent  energy,  wbwlv  tUa  aingle  alternative  but  tbet  of  edmitUi^  either  tin 
eireumatence  ie  catonlated  to  inepii%  are  each  one  or  the  other  of  theee  motione ;  end  what- 
ae  irreeietibly  to  lead  the  mind  to  thje  content  ever  view  we  teke  of  tbia  aohject,  or  in  whatr 
pletion  of  a  Being  wboee  periectione  are  inp  ever  light  we  contemplate  the  pheoomeaa  cf 
eomprebeneibUy  and  wbqee  "  w^e  are  pe^  the  heavene,  we  are  elmoet  irreaiatiblj  led  ta 
finding  eat"  exdeim,  **  Qreet  end  marvelloua  era  thy  work% 

It  doee  not  re%aim  a  eeientific  knowledge  of  Lord  God  Aboighty  !*'  "  Who  ceo  otter  tha 
aetronomy  in  aider  that  the  mind  may  be  im*  mighty  operatii^a  of  Jehovah !"  »**  Tha  Lad 
preaaed  with  eentimenta  of  edmiretion  at  the  Ood  omnipotent  reignetb  !*'  The  idee  of  aBa- 
moveoaenta  which  appear  throagbouttbe  uni-  ing.wbo  tbue  iiiceaaently  diepleyaeuchanaani 
vnrae.  For  the  worka  of  God,  when  eaoteoH  energiea  demanda  from  all  bia  intelligeot  oIh 
plated  in  a^f  point  of  view,  or  on  any  theory,  epring  e  tribute  of  reverence  and  adoratiM, 
or  hxpotheaie  we  may  fixo^  «P|^or»  b^  bim*  of  gratitude  and  praiae. 


CHAPTER  n. 
On  Me  Figwt  m^  MMon  of  tU  Earth. 

BmoWMt  L  man,  and  particularly  of  every  Chiiatiao,  ta 

contemplate,  with  an  eye  of  intclligaooe  aod 

On  Me  Figwn  qf  Me  Ewiki,  and  Me  ArgV'  devotion,  the  operatione  of  the  Moat  High,  in 

meais  wkieh  prove  Mw  U  ia  nearfy  in  Me  order  that  he  may  be  enebled  to  **  praiaa  Hin 

Miype  ^f  a  GbUm  lor  hie  mighty  ecte,'*  and  **  according  to  hia 

excellent  greatneea."  And  the  men  who  will 
Iv  the  preeeding  chapter,  vre  have  given  a  not  give  himaelf  the  trouble  of  ooceaiooall; 
4eecriptien  of  the  principal  motione  wUch  ep-  devoting  en  hour  or  two  to  auch  atudiea  and 
near  in  the  heavena,  both  by  day  and  by  night,  obaervetiona,  virtually  declarea  that  tha  worka 
lively  one,  however  tUitemIe,  who  bee  e  d^  of  hia  Creetor  ere  unworthy  of  hia  coDtan>- 
are  to  etudy  *<  the  wonderfiil  worke  of  God,"  platiun ;  and  conaequently,  that  he  deaerves  to 
baa  an  opportunity,  if  be  pleaae,  to  obeerve  remain  in  igooraooe  of  the  moet  aublima  ob- 
moet  of  the  motione  and  phenomena  to  which  jecta  of  creation,  and  of  the  moat  glorioua 
we  have  adverted,  provided  be  bve  in  the  oonnp  maniieatatiooa  of  the  Divinity. 
trf  t  or  in  a  apaoipiH  etreet  or  equare.  Thoee  Before  proceeding  to  a  particular  deacrip- 
^he  live  in  the  nerrow  and  dir^  lanee  and  tion  of  the  planetary  ayatem,  it  ia  requiute 
eourte  of  Lqndon,  Liverpool,  Mancheeter,  and  that  we  ahould  ecquire  cleer  and  definite 
Other  popoloua  citiee  and  town%  have  no  viewa  of  the  figure  aod  motiona  of  thia  earth, 
ecope  fi>r  making  each  obeervetione,  unleee  on  which  we  reaide;  without  which  the  geoe- 
they  ooceaionally  retire  to  the  open  fielde ;  ral  frame  of  the  univerae,  end  the  order  and 
and  hence  it  ia  that  the  inbabitente  of  auch  arrangement  of  the  aolar  ayatem,  cannot  be 
plaoea  eeidom  know  any  thing  of  the  general  appreciated  or  underatood. 
aepecte  either  of  the  earth  or  of  the  heavena.  For  e  long  period,  during  the  dark  age^ 
it  ie,  however,  the  mcnmbent  duty  of  every  and  the  infancy  of  agience^the  world  in  whicli 
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we  direll  in*  amnieiei  •■  the  lirged  bodj  pmcnti  tin  huTI  of  *  Aip  IVom  bthg  mn 

In  tb«  aniraraa.     It  w»  roppoKd  to  be  ui  oi  red  when  it*  lopmuU  traiulblel     It  b 

immenM  plain,  diTCnifiiid  vilh   ■  tevi  ina-  CTidtntly  the  rDuoil,  or  conlei  larfim  of  tbi* 

qailitiu,  ciuied  bj  the  moaataini  ind  nlei;  weler  linag  up,  u  It  mn,  or  iDlerpoeiaf  bit- 

tnd  thai  it  alrelehed  out  In  eier;  direction  to  tween  our  eye  and  the  lowm  pert  M  the  ifalp, 

■n  nnliaiited  extent,  and  «■■  boundeit  on  all  when  it  haa  receded  a  caitiin  diMuies.  Row, 

•ides  hj  the  iky.     What  nai  betow  (hla  Im-  ai  luch  appearaneee  are  obemed  on  eierj  ea* 

■Menae  maaa  of  land  and  water,  and  how  It  and  ocean  on  the  AOe  of  ihs  earth,  it  foliom 

Ivaa  njpparted,  none  could  tell ;  thougli  aome  tbal  tbe  onin  at  lir^  ia  a  eonfex  autbee,  at 

at  the  ChriitJin  fathen  atrenuouily  aneerled  a  portion  of  a  globe;  aud  if  the  ocean  ha 

that  the  earth  t>a«  extended  iuSnitely  down-  globular,  ao  alao  ia  the  land — notwilhitandinf 

waida,  anil  eatablisbed  upon  several  founila-  that  the  hilla  and  mountaiiu  form  ■  few  ine- 

tiona.     Huch   were    Iho   absurd    and    footiib  qualiliea  on  ill  surface— -Ibr  lbs  porlione  id 

bpiniooa  of  those  who  vlswed  the  system  of  the  land  aie  all  nearly  on  ■  le«el  with  lb* 

nature  through  a  false  medium,  and  who  were  ocsaa,  with  the  eiceptioD  of  the  rengea  of 

tgnonnt  of  the  facts  and  principles  ofnudetti  elcTated  mountains. 

aeience.     Il  !■  only  within  (he   period  of  the  What  baa  been  now  etated  may  be  iUi» 
bet  three  hundred  years  that  the  true  figure  traled  by  the   foJIoning  flgnce,  (fig.  S,)  in 
■ltd  dimensions  of  tbe  earth  haie  been  accu- 
rately ascertained.     Tbia  figure  la  now  found  Fig.  1. 
to  be  that  of  an  oblate  spheroid,  very  nearly 
tpprasehing  to  tbe  shape  of  a  globe,  or  sphere- 
That  this  is  in  reality  the  furm  of  our  world 
win  •ppesr  from  the  following  cun riders tiona. 

1.  When,  on  a  calm  day,  we  lake  our  sto- 
fion  en  the' lessbore,  we  shall  perceive  tbat 
the  turfsce  of  the  water  la  not  quits  plana, 
but  a  Utile  convex,  or  rounded ;  and  if  wa 
bappen  to  be  on  one  side  of  so  arm  of  the  aea, 
two  or  three  milea  broad.  If  wa  pliee  our  cyai 
Dear  tbe  water,  and  look  towards  the  opposlta 
OMat,  wo  shall  plainly  aee  tbe  water  elevatetl 
batweea  our  eyes  and  the  oppasile  coast,  eoae 
to  prevent  our  seeing  the  ubiects  which  are 
near  tbe  edge  of  (he  water.  If  we  make  the 
•aaa  experiment  On  a  lake  af  two  or  threa 
■ilea  in  extent,  «  small  boat  near  tbe  end  of 
tbe  lake  may  be  aeen  bj  a  man  who  i*  a 
towe  heigbt  above  the  water;  bat  if  we  lay 

«ai  eye  near  tbe  surface,  the  view  oftiie  boat  which  the  coaTei  aaiftce  of  tbe  globa  la  ra- 

Will  be  inleicepled  by  the  convexity  of  the  presented.     At  D  <  peraon  la  repreatnted  tt 

water,  which  shows  that  tba  lake  is  a  small  atanding  on  the  top  of  a  tower  ;  and  from  that 

aagmeal  of  a  globe.  elevation  be  ie  enabled  to  see  both  tbe  toB> 

S.  When  we  view  a  'abip  taking  ite  de-  meat  and  the  hull  of  ^e  diip  G  ;  wbich  M 

pBTture  fivm  the  coast  in  any  direction,  as  it  evident,  becauae  right  lines  can  be   draws 

retiree  from  unr  view   wa  may  perceive  iha  without   interruption  from    the   eye,  both  Id 

masts  and  rigging  of  tbe  veaael  when  the  bolt  (be  topmast  and  to  the  hull.    Wberees  e  llna 

baa  disappeared,  and   has    sunk,  as  it  were,  drawn  Irom  the  eye  to  the  bull  of  the  ship  f, 

beyond  the  boundary  of  our  sight    Piral  we  which  ia  at  •  greater  diatance,  ia  intercepted 

loaa  sight  of  the    hull,  then  of  the  aiila,  and,  1^  the  convex  surface  of  the  water  Inlerpea- 

laal  of  all,  of  tbe  topmast      On  the  other  ing,  and  consequently  the  hull  is  invMble; 

band,  when  a  ship  ia  approaching  the  shore,  bat  a  line  drawn  from  tba  eye  to  the  higbet 

the  first  part  of  il  which  is  vislbla,  when  at  a  parte  of  the  *e«al  ahowe  that  the  topmasU 

eonaiJerable  distance,  ia  the  topmast;  aa  il  are  risible,  because  light,  when  passing  through 

approarbee  nearer,  tbe  sells  begiin  to  be  seen ;  the  same  medium,  flowa  in  straight  bnra  fron 

and  last  ofall  the  hull  graduaNycomeewithin  every  object     In  contn-mity  with  what  hat 

the  limite  of  our  sight — but   the  vessel  will  been  now  etated,  we  find  that  the  higher  tba 

pasa  over  several   miles  of  the  aea,  fhim  the  eye  is  placed,  tbe  briber  will  the  view  ha  tt- 

Ume  of  unr  first  perceiving  the  topmest  till  the  tended.    From  a  lofty  mountain  we  obtain  1 

boll  appeara.     In  order  to  make  surh  observe-  much  more  Jistsnl   and   eitenrive   prospect 

dona  with  accuracy,  it  is  requirile  that  a  tele-  than  from  the  plain  below ;  and  hence  II  il 

•cope  ehonld  be  used.     What  ia  it,  then,  that  common  for  sailora  to  aacend  to  the  top  of  th« 

(938) 
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■Up'*  BMt,  whMi  ib»f  wbfc  to  Starry  otj«cti  lni«l  ■  caiMarable  diHaBca  from  Dotk  I* 
■t  tliB  grsalMl  diaUDCa  ;  u  (ram  nich  an  tia-  aoutb,  or  from  lOQth  10  tiorth,  ■  BDniba  of 
tMIoo  thay  can  diBorer  bnd,  or  other  sbipa,  DeHr  itara  aaecMMvely  appear  in  the  beinm 
■t  a  tmiur  diiUnoe  than  wbm  tbeyitand  no  in  the  qoarter  to  wbicb  we  are  BilTanring,  lod 
deck.  On  Ihe  otbar  haod,  wera  Iha  nrlWoa  manr  of  thoae  in  Um  opponta  qoarter  |nd>- 
(f  th«  aaa  a  1«tc1  plain,  a*  lapnaanlod  in  alljr  dwppear.  For  eiample,  in  wUiai 
towanl  the  Kiulh.trben  weappmach  lbee;i» 
Fif.  S.  (or  the  brilliant  conatellalioii  eallod  tba  Ctam 

— '-— Maranea,  which  i>  alwayt  inii>> 

untiy ;  and  if  we  go  Mill  fartb* 
■onlh,  tha  conetelialtona  vi  Iha  OreX  Beai^ 
leia,  and  otiter  atara  nable  in  «r 
n  Aj,  will  aotirel;  diaappmr ;  nhidi 
at  happao  if  Um  aarth  wars  ■  pUne  ia 
that  diredioD  ;  for.  in  thia  can,  all  Ibe  alin 
of  bea«en  would  be  TioUe  in  eierj  ftmH 
ftom  the  north  pnle  ti>  tba  aoatii. 
tf.  9,  the  appearancaa  would  be  vary  diAr>  4.  Anolher  eorroboratire  proaf  el  tkt 
eat.  A  hne  might  be  drawn  from  any  ofajact  aaitb'a  glotiular  figore  ii  thia ;  in  coUiaf  l«i 
rilnala  npoo  it,  aa  tha  ahip  D,  to  tba  eye,  a  canal,  in  order  to  have  Iba  water  eo  aleii^ 
whathar  il  were  placed  hi^  or  low,  at  A  or  certain  allowancaa  mioira  to  be  mad*  bt  At 
■t  B.  In  Ibie  caae,  any  ohjaol  opoo  tha  eartb  aartb'a  rolDndiljr.  The  tiope  rtqnwle  to  ba 
•r  asa  would  be  nabla  at  any  diMaoea  which  made  oa  thb  account  ia  about  eight  ioebta  ii 
waa  uol  ao  great  aa  to  make  tha  appearaaca  tha  mila,  thirty-two  inebaa  in  two  mile*,  mi 
of  iHoofaintofemaUtobapaieaivad.  An  oh-  ao  on,  inereaaing  a*  tha  aquare  of  tb*  C» 
Jaol  would  bsTiiibleatthaaamadiataiicawha-  tance.  If  the  earth  ware  a  plana,  no  allew- 
tbar  tha  aye  wan  high  or  low.  The  largaat,  ance*  of  thia  kind  wouU  be  isquiala,  in  orte 
Md  not  the  highaat,  otjecto  would  be  riaihla  at  that  the  natei  in  a  toag  canal  migfat  aland  oa 
IIm  greatait  diatanoe.    Tba  topnaat  of  a  ahip  a  level. 

would  fint  diaappear,  and  Iha  hull,  t  bamg  G.  Tlia  pbenomana  exhibited  in  edip*<e«( 
the  largeat  body,  would  ba  longaet  naihla ;  tha  monn  pteeent  to  the  aye  a  ctear  dto* 
bat  thia  i*  caotrary  to  all  aiperiaaca.  Tba  atralion  that  the  earth  ii  of  a  apherical  fcf» 
oooatdBralion*  now  addoeed  are,  thaiefore,  Il  ia  well  known  that  an  eclipae  of  th*  aaeB 
•laat  and  daciaare  proob  that  tbe  earth  ia  not  ia  produced  by  the  intarretitioa  of  th*bady<f 
•B  eitaoded  plain,  but  a  globular  body ;  and  the  earth  between  the  ann  and  lbs  hmml 
il  *■  aaloniibing  that  auob  a  oaoclnaiaa  wa*  wbich  can  only  happen  at  tba  lima  gf  faU 
Bot  ganenlly  dl«WD  till  a  law  otnttuiaa  belbra  moon,  in  whlcb  ceae,  the  ahadow  oflheearA 
the  preaant  age.  fall*  upon  tha  nwoo.    Thia  dwdow  Li  feasd 

>.  That  the  earth  i*  raund  from  eait  to  in  all  caaaa,  and  in  every  poalion  of  tha  laftfc 
waat,  appaara  tirom  actual  aiperinMnl ;  lor  and  moon,  U  be  of  a  circalar  Agun,  el  tfa* 
■any  naiigatora,  by  Bailing  in  a  weaterly  dt-  aegment  oTa  circle,  aa  the  whole  abadaw«a» 
tadiiMi,  haie  gone  quite  round  it  from  ea*!  (o 

waat.    Tbey   ban   aet  lail   from   England,  Fig.  4, 

groawd  tba  Atlantic,  rounded  C^ia  Horn, 
•uled  aloog  the  Grut  Pacific  ocean  to  tbe 
korthem  enaata  of  New  Holland,  croaaed  Ihe 

Indian  aea,  and  paasng  the  Cape  of  Qood  ' 

Hope,  haTc  again  arriied,  by  trareraing  tbe 
Atlantic,  to  the  port  wbence  they  aet  ouL 
Tbi*  eiperimenl  tlkerefore  (bowi  tbal  tha 
•arth  iariMind  fromeaatto  weat;  but  il  doea 
Bot  alao  proTB  that  it  ia  alao  round  from  north 
lo  aouth ;  for  it  baa  ne>ar  been  adaally  cir- 
ca maaTiga  tad  in  that  direction,  on  aoconnt  of 
tha  obitruction  cauaad  to  narigation  by  tha 

giuoa.     Had  we  therefore  no  other  proof  of 

tbe  earth'*  rotundity  than  thia,  we  might  be  not  be  *aen  at  one  time.  Thoa,  let  A  B  (Bg. 
■pt  to  Hippoaa  it  aomewhat  reeembHng  tha  4)  lepreeent  the  moon  while  an  eeliiM  i* 
Aapa  af  a  cylinder.  But  that  the  eartbi*  in  going  on,  and  C  D  Ihe  ahadow  of  tbe  earth, 
lealitj  round  from  north  to  aouth,  appeen  which  >i  much  larger  than  the  diameter  of  tba 
from  Itia  following  arcumatancee.  When  we  noon.  In  aiary  alage  of  the  progiea*  itf  •■ 
(DM) 


ADVANTAGES  OF  THE  OLOEULAB  FIGURE  OF  THE  EARTH,      t^l 

«cUp«,  the  cam  A  B  of  die  eertb'i  ehadow  Almifhij,  in  which  we  are  not  irretielibiy 
is  distinctly  perceived  passing  along  the  disk  eieited  to  wonder  and  admire. 
of  the  moon.  But  the  entire  shadow  of  the  We  may  here  also  remark,  that  the  globiH 
earth  is  not  seen,  because  there  is  no  bright  Isr  figure  of  the  earth  is  evidently  the  best 
object  on  which  the  whole  of  it  can  fall ;  only  adapted  to  a  habitable  world.  It  is  the  most 
that  part  of  it  which  covers  ihe  moon  being  capadoos  of  all  forms,  and  contains  iha 
visible.  Bat  since  this  shadow  always  appears  greatest  quantity  of  area  in  the  least  possible 
a  portion  of  a  circle,  it  proves,  incoatrstibly,  space.  It  is  the  best  adapted  to  motion,  both 
that  the  whole  mass  of  land  and  water,  of  annual  and  diurnal,  every  part  of  the  surface 
which  the  earth  is  composed,  is  nearly  of  a  being  nearly  at  the  same  distance  firom  the 
globular  form.  centre  of  gravity  and  motion.    Without  this 

If,  therefore,  we  admit  that  the  earth  is  of  a  figure*  there  could  have  been  no  oomlbrtabla 
globular  form,  it  necessarily  follows  that  it  and  regular  alternation  of  day  and  night  in 
may  bo  inhabited  on  all  sides,  and  conse-  our  world,  as  we  now  enjoy ;  and  the  Ught 
qoently,  that  those  who  live  on  the  opposite  of  the  sun  and  the  mass  of  watera  could  not 
side  of  the  globe  must  have  their  feet  pointing  not  have  been  equally  distributed.  Had  the 
towards  our  feet,  and  their  heads  pointing  in  earth  been  of  the  figure  of  a  cube,  or  penta- 
an  opposite  direction.  Thus,  in  fig.  2,  the  gon,  or  of  any  other  angular  form,  some  parts 
person  standing  at  A  has  his  feet  pointing  to  would  have  been  comparatively  near  the  oeiv 
the  feet  of  the  one  standing  at  B,  and  thehr  tre  of  gravity,  and  othera  hundreds  or  ihauh 
heads  pointing  to  regions  of  space  directly  sands  oif  miles  further  from  it.  Certain  coun* 
apposite;  and  therefore  if,  by  any  motive  triee  wouki  have  been  exposed  to  furious 
power,  they  were  to  be  carried  forward  in  the  tempests,  which  would  have  overturned  and 
direction  to  which  their  heads  point,  and  the  destroyed  every  object ;  while  othera  would 
power  to  be  continued,  they  wouki  never  have  been  stifled  forwent  of  currants  and  agi- 
meet  through  all  eternity.  The  same  may  be  tation  of  the  air.  One  part  would  have  been 
saki  in  reference  to  the  persons  supposed  to  overwhelmed  with  water,  and  another  entirely 
be  placed  at  G  and  D.  It  also  follows,  that,  destitute  of  the  liquid  element ;  one  part 
could  we  suppose  a  hole  bored  through  the  might  have  enjoyed  the  benign  infhienoe  of 
centra  of  the  earth,  commencing  at  the  point  the  sun,  while  another  might  have  been  within 
where  we  now  stond,  and  extending  to  the  the  shadow  of  elevations  a  hundred  miles  high, 
oppesito  skie,  it  would  terminate  at  our  on/i-  and  in  regions  of  insuflerable  cold.  In  short, 
jtodes,  and  wouM  measure  nearly  eight  thoo-  while  one  country  might  have  resembled  a 
sand  miles.  It  likewise  follows  that  this  paradise,  othen  would  have  been  transformed 
globe  of  land  and  water  is  either  suspended  into  a  chaes,  where  nothing  was  to  be  seen 
in  empty  space,  or  is  moving  round  ite  axis  but  barrenness  and  desolation*  But  the 
every  day,  or  flying  with  immense  velocity  globular  figure  which  the  Creator  has  given 
round  the  sun  every  year.  Whichever  of  to  our  world  prsvente  all  such  inconveniences 
these  suppositions  we  bold  to  be  true,  a  won-  and  evils,  and  secures  to  us  all  the  advantoges 
derfui  and  sublime  idea  is  conveyed  to  the  we  enjoy  from  the  equable  distribution  of  light 
nind.  If  we  suppose  the  earth  at  rsst  in  and  gravity — of  the  watera  of  our  ssas  and 
empty  space,  we  have  presented  to  view  a  rivers,  and  of  the  winds  and  motions  of  the 
glob^-H»ntaining  S64  millions  of  cubical  atmosphere.  Hence  it  is  that  all  the  bodies 
miles,  and  weighing,  at  least  2,200,000,000^  of  the  planetery  system  are  either  spherical, 
000,000,000,000,  or  more  than  two  thousand  or  spheroidal  bodies;  nay,  all  the  great  bodies 
trillions  of  tons — ^resting  upon  nothing— suih  in  the  nniverre,  so  for  as  our  knowledge  ex* 
pended  in  the  midst  of  infinite  space,  and  tends,  are  found  to  be  of  a  globular  figure ; 
surrounded  by  the  immense  bodies  of  the  unip  and  in  this  arrangement  the  wifdom  and  in» 
verse,  with  no  material  support  but  the  invisi-  telligenoe  of  the  Almighty  Creator  are  clearly 
ble  arm  of  Omnipotence,  poising  ite  immense  to  be  perceived. 

mass  of  continento  and  oceans,  and  prevent-  In  short,  the  discovery  of  the  globular  figure 
ing  it  from  sinking  into  the  depths  of  infinity,  of  the  earth  constitutes  an  important  feet  In 
If  we  suppose  it  to  be  turning  round  ite  axis,  the  history  of  Divine  Providence,  without 
and  revolving  at  the  same  time,  round  the  which  some  of  the  grand  designs  of  the  Cre- 
eun,  then  we  have  presented  to  view  a  still  ator,  in  reference  to  our  world,  wouki  not 
more  astonishing  idea— «  globe,  of  the  huge  have  been  accomplished.  It  was  in  cons^ 
dimensions  now  stated,  with  ite  numerous  quence  of  a  knowledge  of  this  fiKt  that  the 
population,  fiying  through  the  speces  of  io^  continent  of  America  was  discovered,  and  the 
mensity,  without  intermitting  its  speed  a  «n-  blessings  of  civilisation,  science,  and  Cbris> 
gle  moment,  at  the  rate  dt  sixty-eight  thou-  tianity  conveyed  to  that  region  of  the  earth, 
send  miles  every  hour,  so  that  then  is  no  On  a  knowledge  of  the  true  figure  of  the 
liew  we  can   take  of  the  weiks   of  the  earth  the  art  of  navigation  depends :  and  in 
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coonqoenoe  of  tfait,  tiie  graator  part  of  tho  Sicnov  II. 

world  has  been  explored,  and  Ibe  way  pieparad 

§0€  carrying  ibe  tidings  of  odvation  to  men  of  On  tki  Matimu  vf  the  Earth. 

all  nationa,  through  faith  in  the  crucified 

Redeemer.    On  Ihe  knowledge  of  the  true       It  is  presomed  that,  in  die  times  m 

figure  of  the  earth  depends  our  knowledge  we  live,  there  are  fiiw  persons  who  hsvs  sny 

of  its  magnitude  and  dimensions ;  and  on  doubts  that  the  world  in  which  we  dweB  b 

oar  knowledge  of  its  magnitude  depends  our  nearly  of  the  figure  of  a  globe,  espedaUy  when 

knowledge  of  tho  distances  of  the  sun  and  this  position  can  he  proved  by  so  msoy  isn« 

noon;  and  on  oar  knowledge  of  the  distance  sible    demonstrations.     But   there  are  still 

of  the  sun  depends  our  knowledge  of  the  manv  who  can  scarcely  be  convinced  that  it  ii 

veapective  distanoea  of  the  planeta,  and  the  ex*  mormg  along  with  immense  velocity  throagh 

tentoftheeolar  system;  and  on  our  knowledge  the  rogiono  of  spaoa»  in  company  with  the 

of  the  extent  of  this  system*  depend  our  oonoep-  other  planets.    On  thia  subject,  therefore,  ws 
tions  of  the  distances  of  the  fixed  stars,  and  of  shall  now  ofler  a  few  oonsaderations,  teodiqi 

Ihe  vast  magnitode  and  extent  of  the  material  to  prove  that  the  world  we  inhabit— howi 

creation;  and  on  oar  views  of  the  immensity  over  ataadfaat  it  may  appear  to  the  eye  of 

ef  the  universe,  depend  the  enlarged  oonoep-  aense — ia,  in  reality,  a  moving  body,  and  thst 

tions  we  are  now  enabled  to  form  of  the  atl^  all  ila  inliahitants  ars  carried  forward  with  a 

btttea  of  that  Almighty  Being  from  whom  wo  velocity  fer  greater  than  any  motions  we  «• 

derived  our  existence,  and  whoae  **  kingdom  around  us.    There  are  two  different  motiani 

ruleth  ovor  alL*'    Had  the  first  link  of  thia  considered  aa  connected  with  the  earth :— oMb 

ehain — our  knowledge  of  the  figure  of  the  by  which  it  ia  viewed  aa  turning  roand  ill 

earth — been  wanting,  we  should  have  remaiop  axis  every  twenty*lbur  hours :  sod  sootiitf, 

ed  in  ignoranoa  ol  all  the  important  conaa  by  which  it  wings  its  flight  round  the  m 

foenoee,  now  otated*  which  havo  reaulted  from  onoe  every  year.    In  the  mean  time,  I  ihall 

this  discovery — ^ao  intimately  oonneoted  ara  chiefly  illustrato  thoee  arguments  by  whidi 

all  the  branchee  of  oaaful  knowledge,  both  ita  diurnal  motion  may  be  demonstmtrcL 
human  and  Divine,  1.  In  the  first  plaoe,  there  is  one  thing  of 

Had  mankind  alwaya  remainofl  ignorant  of  which  we  are  all  certain,  that  motion  doM 

this  important  feet,  the  circumnavigation  of  aetually  axial,  either  in  the  earth,  or  in  Ihs 

the  globe  would  never  have  been  attempted ;  heavens.     We  every  day  behold  the  son  ap* 

vast  portions  of  the  hahitable  world  would  parently  moving  from  the  •eastern  towards  Ihs 

have  remained  unknown  and  unexplored ;  the  western  borixon.    We  find,  likewise,  ail  thi 

intercourses  which  now  subsist  among  the  stare  in  the  fiffmament  apparently  moving  in  a 

various  tribes  and  nations  of  mankind  could  body  round  the  earth,  in  the  course  of  twenty* 

not  have  been  carried  on ;  the  tribes  of  the  fear  hours,  and  in  the  ananner  described  ia 

greater  portion  of  the  heathen  world,  and  the  the  prsoeding  pagea.  Such  oliservations,  which 

countries  in  which  they  reside,  would  have  every  one  haa  it  in  bis  power  to  mske,  elesh 

been    unknown ;    no    extensive-   miMionary  ly  show,  that  there  ia  motion  somewbers,  and 

enterprises  could  have  been  carried  forward ;  the  qoeslion  ia— Doee  this  apparent  motioQ 

the  knowledge   of  <*  the  salvation  of  God"  leally  exkt  in  the  beavena,  or  is  it  the  motion 
could  not  have  been  communicated  to  all  the-  of  the  earth  that  produces  this  appearanes! 

nations  that  dwell  upon  the  face  of  the  earth,  Let  na  auppoae,  for  a  moment,  that  it  is  ths 

according  to  thepredicUona  of  ancient  pro*  earth  which  movea.    What  then,  will  be  tha 

phecy ;   and  our  ideas  of  the  majeaty  and  rate  of  ito  motion,  in  taming  rocnd  its  siia,  to 

grandeur  of  the  great  Creator  and  Kedeemer  proddce  the  apparent  revolution  of  ths  besp 

of  men  would  have  remained  as  low  and  venat     For  if  the  earth  really  move  round  iti 

contracted  as  in  the  dark  agea,  when  it  waa  axis  firom  west  to  east,  the  bravens  will,  of 

considered,  even  by  ecclesiastics,  aa  a  hereay  ooarse,.  appear  to  revolve  around  ua  from  ss^ 

and  a  crime  to  maintain  that  the  earth  is  roond  to'  weet.    The  rate  of  this  motion  will  depend 

like  a  globe,  or  ball,  and  that  it  may  be  in-  npon  the  magnitude  of  the  earth.    Now,  we 

habited  on  all  sides.   But  now,  in  consequence  know  that  the  earth  ia  a  globe,  soncwhal 

of  the  knowledge  we  have  acquired  on  this  mere  than  24,000  miles  in  drcomlsreooa; 

subject,  the  way  is  prepsred  for  the  accomplish-  and,  consequently,  in  turning  round  evsiy 

ment  of  the  Divine  purposes  and  predictions  twenty-four  hours,  some  portions  of  its  sarfaos 

in  relation  to  our  race;  our  knowledge  of  muat  move  at  least  a  thuussnd  mileiovsiy 

creation,  and  the  perfections  o(  ite  Author,  ia  boor.    This  is  a  motion  far  more  rapid  than 

extended ;  the  path  tofiiture  improvement  and  has  ever  been  produoed  in  the  smallest  boditf 

discovery  is  laid  open;  and  every  thing  now  by  human  art;  afid,  therefore, it  may  appear 

appears,  notwithstending  many  obstecles,  to  be  incredible  to  some  that  each  a  motion  csa 

hastening  onward  to  a  glorious  coosummatioo*  exist  in  such  a  globe  of  such  vast  dimenaioitf 
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m  the  Milh.  But,  if  maA  penoiM  deny  that 
lh«  etrth  thus  moves,  then  they  muti  admit 
that  the  heavens  move.  There  is  no  alterns- 
live ;  for  motion  actually  exists,  either  in*the 
Mie  or  in  the  other.  Now  if  the  motion  is  to  be 
considered  as  existing  in  the  heavens,  let  us 
consider  what  the  rate  of  this  moUon  most 
Moessarily  be.  If  a  small  globe,  of  eighteen 
inches  diameter,  were  supposed  to  perform 
a  revolution  round  its  axis  in  two  seconds, 
and  a  globe  of  2000  yards, 'or  72,000  inches 
In  diameter,  to  finish  a  rotation  in  the  same 
time,  this  larger  globe  would  move  with  a 
velocity  four  thousand  times  greater  than  the 
•ther.  In  fig.  5,  if  A  B,  in  the  centre,  re- 
present the  earth,  then,  if  the  circle  C  E  re- 
volve round  it  in  a  certain  time,  and  the  other 
two  circles  revolve  around  it  in  the  same  time. 
It  is  evident  that  the  circle  F  H  must  revolve 
with  a  quicker  motion  than  the  circle  C  E,  and 
the  circle  I  L  with  a  still  greater  velocity  in 
proportion  to  its  greater  diBtanoe  Irom  the 
centre  of  motion,  A  B. 

Let,  us  consider,  then,  what  would  be  the 
rate  of  motion  of  some  of  the  bodies  in  the 
heavens,  whose  distance  from  the  earth  is 
known,  l^he  sun  is  ascertained  to  be  ninety- 
five  millions  of  miles  distant  from  the  earth, 
«id,  consequently,  were  he  to  move  round  the 
earth  every  day,  as  he  sppeara  to  do,  he  would 

Fig.  6. 


move  along  a  circumference  of  697  millions* 
of  miles  every  day ;  that  is,  at  the  rale  of 

*  If  the  circle  C  D  E  repreunt  tbe  eircle  which 
tlM  lun  apparently  daecribet  ia  rwolvinf  roand 
Ihs  earth,  P  C,  iu  diatonca  from  tha  ceatra  of  the 
earth,  represent  tt5,000,000  of  in  ilea,  and  tha  diam- 
eter of  the  circle  C  E  100,000,000  ;  and,  aa  the  pro- 
portion of  the  diamater  of  a  circle  to  Ha  elrcam- 
farence  la  nearly  aa  7  tu  SS,  the  aireomfarenca  of 
thaaun'a  circln,  C  D  E,  will  be  about  A'«7,000,000 
ef  mile*,  through  which  he  behoved  to  travel  every 
day.  If  the  earth  wars  at  rest. 
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above  tweiity4bur  millions  of  miles  in  an  hour, 
414,000  mites  in  a  minute,  and  6900  miles 
every  second.  Again,  the  planet  Uranua,  at 
its  nearest  distance  firora  the  earth,  is  mora 
than  1700  millions  of  miles  distant ;  and  con* 
sequently  the  ctpcamforence  of  its  orbit  ia 
more  than  ten  thousand  six  hundred  millions 
of  miles.  If,  therefore,'this  planet  were  sup- 
posed to  move  round  the  earth  every  day,  ita 
motions  wolild  be  at  tbe  rate  of  445  milliona 
of  miles  in  an  hour, — seven  millions  four  him* 
died  and  twenty  thousand  miles  in  a  minute, 
—and  one  hundred  and  twenty-three  thousand 
six  huifdrsd  and  seventy-seven  miles  every  sec- 
ond. Again,  the  nearest  fixed  stars  are  known 
not  to  be  within  20,000^000,000,000,  or  twen^ 
billions  of  miles  from  the  earth ;  and  consequent* 
ly  their  daily  circuit  round  our  globe  would 
measure  more  than  125,000,000,000,000,  or 
one  hundred  and  twenty-five  billiona  of  miles; 
that  is,  at  the  rate  of  fourteen  hundred  mil* 
lions  of  miles  in  the  space  of  a  single  second^ 
or  the  interval  of  time  which  the  pendulum  of 
a  common  clock  takes  in  moving  from  one  sidv 
to  the  other !  8tara,  at  distances  a  hundred 
times  greater — of  which  there  are  many  such 
in  our  firmament — would  move  with  a  rapidi- 
ty a  hundred  times  swifter;  snd  those  still 
fortlier  removed  from  us  in  the  depths  of  |m* 
raensity,  vrith  a  velocity  fat  exceeding  either 
human  or  angelic  comprehension.  Yet  all 
tbe  stare  of  heaven  appear  to  move  round  our 
glotw  every  twenty-four  hours.  If  the  cireic 
C  D  E  (fig.  6)  represent  the  supposed  diurnal 
oitit  of  the  ann ;  P  G  H  that  of  Uranus ; 
and  I  K  L  M  that  of  some  of  the  fixed  stare ; 
then  it  is  evident,  that  in  proportion  to  the  dia- 
tance  of  the  body  from  the  earth  will  be  the 
velocity  of  ita  motion,  if  it  be  supposed  to 
move  round  the  earth  every  day. 

If,  therefore,  there  be  any  reader  disposed  to 
reject  the  motion  of  tbe  earth,  because  it  ap* 
pean  incomprehensible,  he  must  necessari^ 
admit  of  motions  ten  htmdred  thousand  timet 
greater,  and  far  more  incomprehensible,-— 
more  especially  when  we  consider  Ihst  tha 
bodies  in  the  heavens  to  which  we  have  allud* 
ad  are  incomparably  greater  than  this  globe  of 
earth  on  which  we  fetand, — the  planet  Uranus 
being  mora  than  eighty  times,  and  the  sun 
more  than  thirteen  hundred  thousand  timet 
larger  than  the  earth,  and  the  fixed  stara,  at 
an  average,  as  large  as  the  sun.  Such  a  rate 
of  motion,  in  aooh  a  number  of  magnificent 
hiroinaries,  appean  altogether  overwhelming^ 
and,  I  may  add,  altogether  incredible. 

The  queation  then  which  we  have  to  da* 
eide  is,  which  of  tlie  motions  to  which  wa 
have  referred  ia  most  probable*^the  motiona 
of  the  earth,  or  of  the  heavens  1  Is  it  rsally 
necessary  that  the  whole  universe,  composed 
of  autt,  moon,  planets^  comeU,  stars,  and 
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imIniIs,  ihouU  niovt  foanl  our  globe  willi  there  unom$Umee kntmm  m  ihe umoerse ^ 
•uch  utooishing  velocities,  in  order  to  pro*  a  larger  body  revotoing  around  a  amalkr* 
dnoe  the  alteriimte  wcoeMioo  of  day  end  night  1  We  do  not  find  weh  pleneU  as  Jupiter  and 
Reaeon  tells  ui  that  it  is  not.  We  know  Satnm  levolTing  aroond  their  sateUites,  or 
that  the  Almightj  does  nothing  in  Tain,  bat  moons;  butall  those  salellilee,  which  are  mnch 
employs  the  most  simple  means^  in  order  to  smaller  than  these  planets,  perform  their  rero- 
aocomplish  the  most  astonishing  and  inipoii-  luttoos  aroond  them,  as  the  centre  of  their 
ant  ends.  The  snooession  of  day'and  night  motions.  The  earth  which  is  fifty  times  greater 
can  be  accomplished  by  a  simple  rotation  of  than  the  moon*  does  not  revolve  around  her, 
the  earth  on  ita  axis,  which  will  completely  but  that  noctumal  luminary  regularly  revolvee 
account  for  all  the  apparent  diurnal  revolo-  aroond  the  earth.  The  son  does  not  revolvo 
tions  of  the  celestial  bodiss.  This  we  find  to  round  the  planets  Mercury  and  Vonns — 
be  actuiilly  the  case  with  the  other  planets  of  which  are  thousands  of  times  less  than  that 
tiie  solar  system.  The  planet  Jupiter  is  Ibu^  luminary— 4Nit  they  invariably  revolve  aioond 
teen  hundred  times  larger  than  this  earth,  and  him  as  the  centre  of  light  and  influence.  As 
moves  round  its  aiisen  less  than  ten  hoars,  at  the  son  is  one  million  three  hundred  thon- 
the  rate  of  28,000  milee  an  hour,  which  is  a  sand  times  larger  than  the  earth,  it  cannotp 
velocity  twenty-eight  times  greater  than  that  therefore,  be  supposed  for  a  moment,  that 
of  the  earth,  supposing  it  to  move  round  its  soch  an  enomoas  globe  should  revolve,  with 
axis.  The  planet  Saturn  is  nearly  a  thoosand  soch  an  inconceivably  rapid  motion,  aroond 
times  larger  than  our  globe,  and  it  revolves  so  inconsiderable  a  ball  as  the  eaith ;  and 
louod  its  axis  in  ten  houm  and  a  hali^  at  the  much  less  that  the  whole  universe  sbookl  re* 
rale  of  24,000  miles  an  hoar,  in  thoes  places  vdve  around  it  every  day.  Were  the  eaitk 
situate  near  its  equator.  To  a  spectator  plaoed  not  revolving  round  its  axis  every  day,  there 
on  these  planets,  the  heavens  woold  appsar  would-be  an  infraction  of  all  the  laws  which 
to  revolve  around  him  every  ten  hours,  as  tbey  govern  the  system  of  universal  nature;  and 
appear  to  us  to  revolve  eveiy  twenty-four  therelbrs  it  is  abeolalely  necessary  to  adoMl 
hours,  but  with  an  apparently  more  rapid  its  motion,  in  order  to  direct  our  views,  and  to 
motion ;  while  be  himself  might  suppose,  as  prodoee  conviction  of  the  unity  of  design, 
we  are  apt  to  do,  that  he  is  actually  at  resj.  and  of  the  harmony  of  creation. 
The  earth  therelbra,  must  be  considered  as  re-  4.  The  last  argoment  I  shall  roentian  in  the 
volving  round  its  axis,  in  accordance  with  the  mean  time,  and  which  I  consider  as  demon- 
anangemeats  of  the  other  planets  of  the  eye-  strative  on  this  subject,  is  this — ^that  if  the 
tem  to  which  it  belongs;  and  to  suppose  other-  earth  were  at  rest,  and  all  Ihe  heavenly  bodica 
wise,  would  be  in  opposition  to  all  the  laws  revolving  around  it  with  dreadfully  rapid  mo- 
which  govern  the  material  universs,  and  would  tions,  it  would  confound  all  our  ideaa  tf  ike 
distort  all  oar  ideas  of  the  harmoriy  and  order  untdom  and  inielltgenee  of  the  Deity.  Wie- 
of  the  works  of  the  Creator.  dom  is  that  perfection  of  an  intelligent  agent, 

3.  Another  consideration  which  demon-  which  enables  him  to  proportionate  one  thing 
strates  the  diurnal  motion  of  the  earth  is  this :  to  another,  and  to  devise  the  most  appn^iriale 
that  such  a  rate  of  motion*  in  the  heavenly  means  to  accomplish  important  ends.  We 
bodies,  as  has  now  been  stated,  though  it  might  should  rsckon  that  person  foolish  in  the  ex- 
be  within  the  limits  of  Divine  power  to  eflbct,  treme  who  shoald  construct,  at  an  enormoos 
wtuJd  eoonehatter  the  material  unteerse  to  expenee,  a  huge  piece  of  machinery  for  caiw 
aiomst  and  reduce  creation  to  a  chaos.  Were  rying  round  a  grate,  and  Ihe  b(»dy  of  a  large 
a  ball  of  soft  wood  to  be  projected  ftom  a  can-  building  to  which  it  is  attached,  for  the  pur- 
non  at  the  rate  of  800  miles  per  hour,  in  a  pose  of  roosting  a  small  Ibwl,  fixed  in  the 
few  moments  it  would  be  reduceid  tosplintera;  centre  of  its  motions ;  instead  of  making  the 
and  hence  thefiirage  and  other  light  subetanoas  fowl  turn  round  its  difterent  sides  to  the  fire, 
projected  from  a  piece  of  ordnance  are  instant-  Were  the  inhabitants  of  London,  or  any  large 
ly  torn  to  piecee.  What  then  might  be  ea|H  town,  to  attempt  to  conetroct  machinery  to 
posed  to  be  the  consequences,  were  a  body  im-  make  the  whole  city  move  round  in  a  code, 
polled  through  the  ethereal  regions  with  the  carrying  a  lamp  near  the  centre  to  throw  light 
velocity  of  a  hundred  thousand  millions  of  and  heat  over  a  ball  of  only  one  inch  in  dia^ 
miles  in  a  minute,  aa  multitudes  of  the  stars  meter,  when  the  same  purposs  could  have 
behoved  to  be,  were  the  earth  at  rest  in  the  been  easily  efiected  by  making  the  ball  itsslf 
centre  of  the  universe  1  It  wooM  undoubted-  turn  round  its  axis;  we  ehoold  not  hesitate  a 
ly  reduce  to  atoms  the  roost  compact  bodiee  in  moment  in  pronouncing  such  a  scheme  as  a 
oreation,  although  they  were  composed  of  sob-  display  of  consummate  fdly.  But  none  of 
stances  harder  than  adamant  theiw  schemes  would  be  hslf  so  prepoeteroai 

8.  Another  corroborative  argument  in  sup-  as  to  suppose  the  vast  universe  to  move  roood 
port  of  the  motion  of  the  earth  is  thii^  UmI  so  incoandereUe  ft  globe  as  the  earth,  to  pro* 
(888) 
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Aice  the  tItenMte  ■nooewioa  of  day  and  nto  of  htmdTeds  of  miles  sn  boar ;  and  are, 

night,  when  the  aame  object  can  be  eiSfocted  at  the  same  time,  carried  through  the  regions 

by  the  earth's  simply  revolving  around  its  of  space  with  a  velocity  of  «ity-etght  thou- 

axis.    Sach  a  device,  therefore,  cannot  form  sand  miles  every  hour;  so  that  during  every 

any  part  of  the  arrangements  of  Infinite  Wi»>  moment,  or  every  pulse  that  beats  within  us, 

dom.    Can  we  suppose  for  a  moment,  that  we  are  carried  neariy  twenty  miles  from  that 

what  would  be  considered  as  the  oonsamma*  portion  of  space  we  occupied  before.     When 

tkm  of  tolly  in  mankind,  is  ebaracteristic  of   we  lie  down  to  sleep  in  the  evening,  we  are 

the  plans  and  operations  of  the  Divinity,  or  seldom  aware  that,  during  our  seven  houn' 

that  the  great  Source  of  eternal  wisdom  is  to  repose,  we  have  been  carried  along  through 

be  levelled  below  the  most  foolish  of  men  1   the  space  of  four  hundred  and  seventy  thou- 

Such  a  thought  never  can  be  admitted  by  any  sand  miles!     When,  amidst  the  gloom  of 

of  his  intelligent  ofispring,  in  relation  to  Him  winter,  we  look  forward  to  the  rheering  scenes 

who  is  designated  '*thb  ohit  wisb  Oon,"  of  spring,  we  must  be  carried  forward  more 

who  **is  wonderful  in  counsel,  and  excellent  than  a  hundred  millions  of  miles,  before  we  can 

in  working,"  and  **  who  hath  established  the  enjoy  the  pleasures  of  that  season ;  and  when 

world  by  his  wisdom,  and  stretched  out  the  spring   arrives,  we  must  be  carried  through 

heaven  by  his  understanding."    If  it  could  be  the  voids  of  space,  hundreds  of  millions  more^ 

proved  that  the  earth  is  at  rest,  and  the  whole  before  we  can  enjoy  the  fruits  of  harvest. 

universe  in  motion  around  it,I  shookl  scarcely   During  every  breath  we  draw,  and  every  word 

admit  that  the  worki  was  framed  by  that  al^  we  speak,  we  are  carried  forward  in  our 

wise  Being  whose  character  is  delineated  in  course  thirty,  forty,  or  fifty  miles,  nnconsdous 

the  sacred  Scriptures,  whose  wisdom  as  far  of  the  rapidity  of  our  flight ;  but  the  motion 

transcends  that  of  man  as  the  heavena  are  is  not  the  less  real,  because  we  do  not  feel  it. 

above  the  earth.  What  should  we  think  if  we  beheld  one  of  the 

I  have  been  somewhat  particular  in  exhi-  largest  mountains  in  Scotland  flying  through 

biting  the  arguments  which  prove  that  the  the  atmosphere,  across  the  island  of  Great 

earth  is  a  moving  body,  because,  in  some  Britain,  with  a  velocity  which  would  carry  it 

minds,  there  is  a  great  hesitation  in  admitting  from  John-o'-Groats  to  the  Land's  End,  s  dls- 

tlus  fact,  and  in  othera,  a  disposition  to  receive  t^nce    of  seven  hundred    miles,    in    seven 

it  merely  bn  the  testtmeny  of  other  men,  with-  minutes  1     It  would,  doubtless,  excite  univer* 

<Hit  understanding  the  foundation  on  which  it  sal  wonder  and  astonishment.    But  this  is 

reels  $  and  becaase  right  views  and  concep-  not  one-tenth  part  of  the  velocity  with  which 

lions  of  such  facts  lead  to  right  eoncepitions  of  the  great  globe  of  the  earth,  and  all  that  it 

the  operations  and  the  attributes  of  that  al*  contains,  flies  through  the  boundless  regions 

mighty  Being  whom  we  profess  to  adore.    I  of  specs.    Were  we  placed  on  a  fixed  point, 

■hall  take  an  opportnnity  of  stating  the  afgu-  a  thousand  miles  distant  from  the  earth,  and 

ments  which  prove  the  annual  motion  of  the  behold  this  mighty  globe,  with  all  its  roagni> 

globe  round  the  sun,  when  we  oome  to^  do*  ficent  scenery  and  population,  thus  winging 

■cribi  the  earth  ooDsidered  as  a  planet.  its  flight  around  the  sun,  and  carrying  the 

moon  along  with  it  in  its  rapid  career,  such  a 

spectacle  woukl  overwhelm  us  with  astonish* 

"  ment  inexpressible,  and  even  with  emotions 

of  terror,  and  would  prssent  to  view  a  scene 
SxcTXOv  in.  of  sublimity  and  grandeur  beyond  the  reach 

of  our  present  conceptions.    To  angels,  and 

Btjketiona  mgguUd  hy  the  MotUmM  of  the    other  superior  intelligences,  when  wingmg 

Earth  and  Hea»en»,  their  flight  from  heaven  to  earth,  and  through 

distant  worlds,  such  august  scenes  may  be 
We  have  now  endeavoured  to  prove  to  the  frequently  presented, 
intelligent  reader,  that  the  workI  in  which  we  Although  the  heavens  do  not  in  reality  mova 
dwell,  with  all  its  continents,  islands,  oceans,  round  the  earth,  as  they  appear  to  do,  yet 
and  its'  numerous  population,  is  continually  there  are  thousands  of  globes  in  the  celestial 
ravolving  around  its  axis  to  bring  about  the  regions  whose  real  motions  are  more  swift  and 
returns  of  day  and  night  It  is  also  flying  astonishmg  than  even  thoes  to  which  we  have 
with  a  still  greater  velocity  around  the  sun,  now  referred.  The  planet  Venus  moves  in 
to  produce  the  various  changes  of  the  seasons,  its  orbit  with  a  veloci^  of  eighty  thousand 
What  an  august  and  aublime  idea  does  this  miles  an  hour ;  Mereury  at  tbe  rate  of  one 
suggest  for  our  occasional  contemplation!  hundred  and  nine  thousand  miles  an  hour; 
While  we  are  apt  to  imagine  we  are  sitting  and  the  planet  Jupiter,  which  is  one  thousand 
in  absolute  rest  in  our  apartments,  we  are  in  four  hundred  times  larger  than  the  earth,  at 
taaiity  whirling  rooad  towards  the  east  at  the  the  rate  of  nearly  thirty  thousand  milea  an 
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kmr,  canying  dong  wMi  it  in  iftt  ooqim,  which  may  he  dadoesd  Irom   thia  tah^ec^ 

feor  f iobM,  etch   Uifcr   than    our  moon.  The  power  of  €tod»  as  diiplayed  in  the  m^ 

Some  of  the  comets  have  been  IbttDd  to  move  tions  of  the  earth  and  hMTons,  teacfaee  mi 

■Mie  than  eight  handled  tboomnd  milee  in  that  nothing  can  be  too  haid  for  Jehovah,  aai 

the  ipeee  of  an  boor ;  umA  some  of  the  ixed  that  all  the  declanttons  of  his  word,  however 

■tan,  though  appamntJj  at  iest»  are  moving  wonderful  and  inexplicable  to  mortals,  shall 

wilh  a  velocity  of  many  thonsMds  of  miles  in  dne  lime,  mceive  their  fall  accomphshnMOl. 

an  honr.    In  short,  we  have  every  reaeon  la  We  aie  aasnred  by  liie  decbration  of  Ibe 

believe  that  thera  is  not  a  globe  in  the  oni*  sacred  oracles,  that  a  period  is  approach^ 

verm,  nor  a  portion  of  matter  throughoat  when  all  the  mtllietts  of  the  homan  raes^ 

creation,  bnt  is  in  rapid  and  perpelaal  motion  wheee  bodies  an  now  poliefying  in  the  giavn, 

throagh  the  spaces  of  infinity,  supported  by  and  all  the  succeeding  geocrations  of  men 

the  arm  of  Omnipotence,  and  fulfilling  the  till  the  chise  of  time»  slmll  he  reanimated  Irnm 

designs  for  which  it  was  cieatsd.  the  fomhk  and  amyed  in  more  gloiioue  forms 

If  we  inquire  into  the  original  cause  of  than  they  now  wear.    We  are  also  asenrad 

these  motions,  we  shall  find  that  no  other  that  this  globe,  on  which  we  now  reside,  is 

can  be  assigned  but  the  fiat  and  the  power  of  destined  to  undergo  an  important  and  nniven* 

that  omnipotent  Being  who  at  fint  said,  **  Let  eal  change,  when  its  ekmentaiy  parts  «*shnit 

the  naiverse  appear,"  and  it  started  into  being,  melt  with  fervent  heat,"  and  **  the  earth  alaa^ 

As  matter  did  not  make  itmlf,  so  neither  can  end  the  works  that  aie  thefcin  ahall  be  hiii» 

k  move  itself;  its  motion  must  commence,  ed  up,"  as  to  thehr  present  constitntioB  wad 

and  can  only  be  continued  every  moment,  by  aspect,  and  that  a  saw  arrangement  will  take 

the  power  of  that  almighty  Being  who  brought  placet  hi  raference  to  the  habitation  lo  bn 

it  into  existence.  He  alone  who  existed  from  allotted  to  the  righteeusi     We  perepive  am 

eternity,  wboee  power  is  uncontroUable,  and  symptoms  of  sdch  changes  st  present ;  wn 

whose  wisdom  is  unsearchable,  is  the  original  have  never  seen  eny  of  the  dead  rise  to  fife. 

Source  of  all  motion,  as  he  is  the  source  of  after  their  bodies  had  mingled  with  the  daa^ 

all  life  and  animation.    By  his  omnipotent  end  the  eshes  of  some  of  them  been  scatteaai 

arm  the  planets  wera  at  firat  launched  into  by  the  winds  over  difiaient  regions  of  the  sa« 

existence,  and  impelled  in  thair  swift  careqr,  and  land;  and  thefefom  doubts  are  apt  In 

and  the  motion  at  first  comnmnicBted,  is  every  arise  in  the  mind  whether  such  wonderfol 

moment  continued  by  the  incessant  agency  tnnsfonnalaone  are  possible   to  be  efiectadb 

ef  the  same  Almighty  Power.     Wera  that  But  all  aneh  doubta  are   at  once  dtspcUsd, 

power  to  withdraw  his  energy,  or  the  sub-  when  vre  consider  the  perfi*ctions  of  Jehovah 

•rdinate  means  by  which  it  Is  apjpointed  to  be  es  displayed  in  the  structure,  and  particnlariy 

continued,  the  univerre  would  soon  run  into  in  the  movements   of  the  universe,  which 

confusion,  and  creation  be  transformed  into  a  aflbrd  ua  a  eensibie  deoMnstraiion,  that  mk 

chaos.    But  God,  who  "  stretched  oitf  the  thing,  however  inexplicable  lo  us,  can  he  h»» 

heavens,  and    laid  the  foundations  of  the  yond  the  range  of  Omnipotence^    Theradbei^ 

eerth,"  hath  appointed  them  a  decree  which  we  may  reat  assured  that,  when  the  lime  ap» 

they  cannot  pass,  and  they  continue  to  thb  pointed  in  the  decree  of  Heaven  arrives,  that 

day,  according  to  his  ordinances^  for  all  are  power  which  carries  the  earth  and  all  the 

his  servants.    Psalm  cxix.  91.  celestial  orbs  in  their  rapid  motions  throagh 

What  a  scene  of  wonden  is  presented  to  the  sky,  shall  be  exerted  in  reanimating  all 

irfew  when  we  contemplate  the  motiona  In-  the  gencrationa  of  mankind  now  aleeping  in 

eeoaantly  going  forward  throughout  creation !  the  tomb ;   in  producing  a  most  wondeifiid 

— ihat  thousands  of  globes,  much  larger  than  change  in  the  aspect   of  this  terraqneooa 

oor  world,  are  winging  their  flight  vrith  unre*  globe;  and  m  causing  ^ntfW  heavens  and  a 

sitting  speed,  through  the  regions  of  immen*  new  earth"  to  arise,  wherein  righteoumeas 

sity,  at  a  rate  which  overwhelms  the  human  shall  dwell  for  ever.    For  that  power  which 

imagination !     What    an    astonishing    idea  carries  thooeands  of  vast  globes  throagh  the 

does  this  convey  of  the  eneigies  of  the  Eternal  regions  ef  immensity,  wilh  velocities  of  a 

Divinity,  who  at  first  lannehed  this  earth  and  hunired  thousand,  miles  in   the  short  spaea 

all  the  planetary  gtobes  fix>m  hie  powerful  of  an  bouri  must  be  more  than  adequate  lo 

hand  !     He  only  **  spoke,  and  it  was  done ;"  aocompliah  all  the  glorioue  scenes  and  trans* 

and  for  thousands  ef  yean  such  motions  have  formations  predicted  in  the  records  of  the 

been  eontinaed  without  intermission!    Well  Christian   revelation.    The    Christian   msy 

may  we  exclaim,  with  the  iospired  vrriters,  therefore  rely  with  unshaken  oonGdenee  on 

«  Who  can  by  searching  find  out  God  1" —  «U  the  «  great  and  precious  proroiseii"  eon* 

« ^/^ho  can  utter  the  mighty  acts  of  the  tained  in  the  Seriptures  of  truth,  which  am 

Lord  t  who  can  show  forth  all  his  praise  1"  given  forth  by   Him  whose  foithfulnem  ia 

here  are  certain  practioai  mstnictiona  eefsMished  hi  the  very  heavens^  and  who 
(940) 
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"  keepeth  eoveimnt  and  mercy  witli  them  that 
loTe  him  ilDd  keep  bis  commandments  to  a 
thousand  generationsi"  and  therefore  cannot 
&U  of  ultimately  receiTing  their  full  accom- 
plishment. Well,  therefore,  may  the  believer 
in  Christ  exclaim— 


**If  my  immortal  Savioir  Uvea* 
Tbea  my  imotorul  Ufo  is  sore; 


His  word  a  firm  fbandatlon  ghrss; 
Here  tot  ma  build  and  reii  ■eeure. 

**Here  lat  my  foltb  unshaken  dwelli 
Immorable  the  proutee  standi; 
Nor  all  the  powera  of  earth  and  bell 
Oaa  e'er  diseoWe  the  sacred  bands. 

'*  Hff re,  O  my  soul,  thy  tniat  repose  I 
If  Jeana  la  for  erer  mine 
Net  death  Itaelf,  that  laat  of  foes, 
Bhall  breali  a  uaion  so  Divine/* 


CHAPTER  m. 
DtKriptim  oftht  Swir-Ofthe  Ik/eHar  Pbaut9—And  of  the  Emik  and  Moon. 

Wbiw  we  take  a  particular  surrey  of  the  Pallas,  and  Uranus.  By  a  careful  investig** 
ftany  heavens,  we  nnd  that  the  stara,  in  tion  of  the  motions  and  other  phenomena  of 
feneral,  never  shift  their  positions  from  each  theee  bodies;  estronomers  have  ascertained  thai 
other..  They  sppear  to  move  round  us  in  one  they  all  move  ronnd  the  sun  as  the  centre  of 
compact  body,  as  the  figures  of  the  oonstella-  their  motions ;  and*  along  with  the  earth,  and 
tione  do  on  a  celestial  globe,  when  it  is  turned  nineteen  smaller  globe%  form  one  grand  and 
round  its  axis ;  but  the  stars  belonging  to  one  harmonious  system,  with  which  we  who  live 
eonstellation  never  move  towards  those  of  an-  on  the  terraqueous  glnhe  are  intimately  eoo^ 
other,  nor  change  their  distances  from  each  neded.  The  oentral  orb  which  enlightena 
other.  If  we  direct  our  attention  to  the  stare  theee  moving  bodies^  and  by  its  influenoe  pre* 
•f  the  Great  Bear,  for  example,  (see  fig.  1,)  serves  them  in  harmony  and  order,  is  the 
we  shall  find  that,  at  all  hours  of  the  day  and  aame  sun  that  enlightens  our  day,  and  diffusee 
sight,  and  at  every  season  of  the  year,  they  life  and  animation  among  all  the  animal  and 
present  the  same  definite  figure,  and  the  same  vegetable  productions  of  our  globe.  These 
relative  position  to  each  other,  without  any  bodies,  although  they  sometimes  appear  in  dif* 
sensible  variation  of  distance  or  magnitude ;  ferent  and  even  opposite  regions  of  the  hea- 
and  the  same  may  be  obeerved  from  one  year  veDs»  occupy  but  a  very  amall  space,  as  to  the 
to  another.  Hence,  they  are  usually  deno-  range  of  their  motions,  compared  with  that 
minated  *«  the  fixed  stars."  But  when  we  which  ie  occupied  by  the  fixed  stars.  The 
observe 'the  heavens  with  still  more  aocura^  whole  assemblsge  of  theee  moving  orba,  in- 
and  minuteness,  we  shall  occasionally  perceive  eluding  the  earth,  is  what  is  generally  denom- 
a  few  bodies,  having  the  eppearanoe  of  stars^  inated  Tax  So&ab  Svstsm,  of  which  we  shall 
which,  wheq  carefully  watched,  for  a  few  now  proceed  to  give  a  general  deecription,  be- 
weeke  or  months,  will  be  Ibund  diifting  their  ginning  at  the  centra  ^  the  system,  and  pn^ 
positions  with  respect  to  the  surrounding  ceeding  to  the  diflerent  planeti  as  they  lie  in 
stark  In  most  cases,  their  motion  is  towards  order, 
the  east,  but  not  unfrequently  towards  the 

weet,  and,  at  certain  times,  no  motion  can  be  —li^— ~ 

observed  for  a  considerable  number  of  daya. 

The  bodies  which   are    thus   perceived  to  Sicriov  L 

diange  their  poeitions  among  tne  stars  are  ^ 

called  PLABTSTs ;  which  word  "Tgn'^"*  **  wan-  The  Sun. 

dering  stare." 

There  are  ten  orbe  of  this  description  which  The  sun  is  the  grand  centre  and  the  ani- 
have  been  traced  in  the  heavens,  and  whoee  mating  principle  of  the  planetaiy  system, 
motions  have  been  accurately  ascertained,  around  which  all  the  planets  rsvolve,  et  di^ 
Only  five  of  these  bodies  are  visible  to  the  ferent  distance^  and  in  difibrent  periods  of 
naked  eye :  the  other  five  can  be  seen  only  time ;  and  by  whose  attracting  influence  they 
with  telescopes.  The  five  planeti  visible  to  are  retained  in  their  respective  orbits.  From 
the  unassisted  eye  were  known  to  the  ancients,  Utii  source  they  all  derive  light  and  heat,  and 
who  gave  them  the  following  names,  derived  ell  the  other  iafluenoee  requinte  to  fit  them  £» 
Jrom  the  heathen  mythology ;  namely,  Mer-  being  habitable  worlds, 
cnry,  Venus.  Mars,  Jupiter,  and  Saturn.  The  Among  all  the  objects  of  the  visible  creatioBf 
other  five  were  discovered  by  means  of  the  there  is  none  whose  beauty  is  so  much  admii^ 
telescope,  within  the  space  of  the  last  seventy  ed,  and  whose  benign  infiuence  is  so  generally 
years.    They  are  nained  Vesta,  Jnoo^  Ceres,  appreciated,  as  the  sun.  Every  day  this  glorioua 
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ori)  viritB  Of  with  its  ehaeinig  beams,  dispels  stated  that  the  splendid  view  from  Mount  Etna 
the  shades  of  night,  and  diffuses  joy  and  ani-  comprehends  a  circle  two  hundred  and  forty 
mation  among  all  the  tribes  of  sensitive  ex-  miles  in  diameter,  containing  45,240  square 
istence ;  without  whoee  powerful  energy,  our  miles.  Now  this  is  only  the  fifty-three  mil- 
world  would  soon  become  a  dariL  and  shape-  lionth  part  of  the  surface  of  the  sun ;  so  that 
less  chao^  without  life,  order,  or  enjoyment,  more  than  fifty-three  milliocs  of  landscapes^ 
But  the  splendour  of  this  luminaiy,  and  the  such  as  beheld  from  the  top  of  Etna,  must 
benefits  it  confers,  are  so  common  and  so  reg>  pass  before  us  ere  we  could  contemplate  a 
ularly  continued,  that  we  are  apt  to  new  them  surface  as  extensive  as  that  of  the  son.  Were 
with  indifibrence ;  and  we  seldom  contemplate,  we  to  suppose  every  such  landscape  to  oecu- 
with  the  eye  of  an  enlightened  underetanding,  py  two  honra  in  the  contemplation,  it  would 
the  wonderful  nature  of  that  globe  on  which  require  twelve  thousand  two  hundred  and 
surrounding  worlds  depend  for  all  the  com-  seventy-five  years— without  the  least  intermis- 
forts  and  beneficial  agencies  they  eqjoy.  To  sion — or  more  than  double  the  time  which 
the  vulgar  eye,  the  solar  orb  appeare  only  like  has  elapsed  smce  the  Mosaic  creation,  before 
a  flat  luminous  circle  of  a  few  inches  diame-  the  whole  surface  of  this  immense  globe  could 
ter ;  and  there  are  thousands  of  mankind  who  be,  in  this  npid  manner,  surveyed.  The  mag- 
consider  it  in  no  other  light  than  as  a  brilliant  nitude  of  this  luminary  may  also  be  illustral- 
lamp,  of  no  great  size,  hung  up  in  the  firms-  ed  from  the  following  comparison :  The  earth 
ment  to  give  us  Itriit  by  day,  and  to  enable  us  contains  about  two  hundred  and  sixty-four 
to  prosecute  our  aaily  laboura.  Even  minds  thousand  millions  of  cubical  miles ;  the  planet 
of  a  more  elevated  and  reflecting  cast  have  Jupiter  is  fourteen  hundred  times  larger  than 
seldom  entered  into  all  the  sublime  ideas  con-  the  earth ;  Saturn  is  about  a  thousand  times ; 
iiected  with  the  nature  and  properties  of  this  and  Uranus  about  eighty  times  larger  than 
august  luminary ;  and  it  is  questionable  wihe-  the  earth :  yet  the  sun  is  found  to  be  more 
ther  the  greatest  astronomer  now  existing  is  than  five  hundred  times  lariter  than  those 
capable  of  forming  a  conception  of  the  mag-  planets,  snd  all  the  other  planets,  moons  and 
nitude' and  sublimity  of  the  solar  orb,  corres-  comets  of  the  solar  system  taken  together, 
ponding  to  its  vast  extent  and  its  real  gran-  If  it  he  asked  why  the  sun  appearaso  small 
deur,  as  the  soul,  and  centre,  and  eoonecting  to  our  eyes,  if  it  is  indeed  so  immense  a  globe, 
principle  of  mighty  worlda  it  is  easily  answered,  that  this  is  owing  to  it* 

Of  the  magnitude  of  this  stupendous  globe  immense  distance  from  our  world.  This  di*- 
arithmetical  numbera  can  scarcely  convey  to  tance  is  no  less  than  ninety-five  millions  of 
us  an^dequste  idea;  but  we  may  in  the  first  miles, — a  distance  of  which  the  mind  can 
place,  state  its  dimensions  in  numben.  Its  form  only  a  very  inadequate  conception.  It 
diameter,  or  a  line  passing  through  its  cen-  may  be  somewhat  illustrated,  however,  as  fel- 
tre  from  one  side  to  another,  is  found  to  be  lows :  A  cannon  ball,  at  its  utmost  speed, 
880,000  miles.  Its  dreumferenoe,  or  a  tine  when  it  leaves  the.  mouth  of  the  cannon,  is 
going  quite  round  it,  is  8,764,600  miles.  Its  calculated  to  fly  at  the  rate  of  about  five  hun- 
surface  contains  3,433,800,000,000  of  square  dred  miles  an  hour;  but  it  would  require  such 
miles;  that  is,  more  thsn  twelve  thou-  a  moving  body — though  flying  continually 
sand  times  the  numbM'  of  square  miles  on  with  this  velocity — twen^-one  years  and  two 
oar  globe.  Its  solid  contents  comprehend  hundred  and  forty-five  days  before  it  could 
356,818,739.300,000,000,  or  three  hundred  reach  the  sun.  This  maybe  further  illna- 
andfifly-six  thousand  billions  of  cubical  miles;  trated  by  motions  with  which  we  are  more 
that  is,  1 ,350,000  times  the  number  of  solid  familiar.  Suppose  a  steam-carriage  to  set  out 
miles  which  ^le  terraqueous  globe  contains;  from  the  earth  in  the  direction  of  the  sun,  and 
so  that  were  one  million  three  hundred  and  to  move,  without  intermission,  at  the  nte  of 
fifty  thousand  globes  as  large  as  the  earth  to  four  hundred  and  eighty  miles  every  day,  it 
be  compacted  into  one  globe,  it  would  only  would  require  five  hundred  and  forty-eevea 
equal  the  size  of  the  sim !  Some  of  these  years  before  it  could  traverse  the  space  which 
dimensions  may  be  somewhat  illustrated  as  intervenes  between  us  and  that  distant  lumi- 
follows :  Suppose  a  person  to  move  round  the  nary.  How  wonderful,  then,  that  the  sun,  at 
sun's  circumference  at  the  rate  of  forty-five  such  a  distance,  should  exert  his  attractive 
miles  every  day,  it  would  require  more  than  power  upon  the  earth — ^fructify  the  soil — raise 
one  hundred  and  sixty  yean  before  the  circuit  tides  in  the  ocean — and  diffuse  light,  and 
could  be  completed.  Suppose  one  were  to  heat,  and  colour,  and  animation,  over  all  its 
traverse  the  whole  of  this  luminary,  so  as  to  regions  \  And  not  only  so,  but  even  on  the 
pass  over  every  square  mile  on  its  surfece,  at  remotest  planet  of  the  system,  at  the  distance 
the  rate  of  sixty  miles  a  day,  it  would  require  of  eighteen  hundred  millions  of  miles,  similar 
more  than  a  hundred  millions  of  yean  heifort  influences  are  produced  by  the  agency  of  this 
such  an  object  could  be  accomplished.    It  is  august  luminary  I 
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Ave  we  •taitled  tt  the  viit  distance  and  di-  over  the  whole  anHaee  of  the  ion.  The  ^ote 
mention*  of  the  ralar  orb  which  we  have  now  appearing  nerrower  and  lesa  dietinet  on  tho 
staled  ?  and  are  we  apt  to  doubt  whether  the  eastern  and  western  limbe,  is  owing  to  oar 
representations  we  have  given  be  accordant  viewing  obliqnelj  these  parts  of  the  sun's  sur« 
with  fact  ?  We  ought  to  consider  that  He  &ce.  The  conclusions  to  be  deduced  from 
who  msde  the  son,  and  adorned  him  with  the  these  circumstances  are,  1st,  that  the  sun  is  a 
splendour  he  exhibits,  is  "  Tax  Lord  God  globe,  and  not  a  dat  surface,  as  it  appears  to 
Ox  N I  POT  a  ITT,"  the  extent  of  whoee  power  the  naked  eye,  otherwise  the  spoil  woujd  sp* 
and  wisdom  none  can  comprehend  ;  and  that  pear  equally  large  and  distinct  on  every  part 
the  sun  required  to  be  of  such  a  magnitude  of  its  surface.  2d,  That  this  luminaiy 
to  give  stability  to  the  system  of  which  he  is  moves  round  its  axis  in  U^e  same  direction  ae 
the  centre ;  and,  according  to  the  laws  he  the  rotation  of  the  planets ;  for  its  spots  do 
hath  impressed  upon  the  material  world,  to  not  shift  their  places  on  its  disk,  but  are  cai^ 
retain  surrounding  worlds  in  the  paths  pre-  ried  along  with  the  whole  body  of  the  sun* 
scribed  them,  and  to  dispense  to  them  all  The  time  of  the  apparent  revolution  of  these 
those  influences  which  they  require.  If  we  spots  is  27  days,  8  hours ;  but  the  real  period 
are  astonished  at  the  magnitude  of  the  sun,  of  the  sun's  rotation  is  25  days,  9  hours,  66 
how  must  our  admirotion  be  raised  when  we  minutes;  and  therefore,  the  places  about  the 
consider  that  thb  globe  is  only  one  out  of  sun's  equator  move  at  the  rate  of  four  thon- 
millions  of  similar  globes  which  exist  in  the  sand  five  hundred  and  thirty-two  mileo  an 
universe!     For  every  star  that  adorns  our  hour.* 

firmament  is,  on  good  grounds,  concluded  to  The  solar  spots  are  of  all  sizes,  and  of 
be  a  sun,  no  less  spacious  and  luminous  than  different  shapes :  their  siie  is  from  ^^jf^  Ath 
that  which  enlightens  our  day ;  and  has,  of  the  sun's  diameter.  The  amallesi  of  &oso 
doubtlese,  a  retinue  of  planetary  globes  re-  spots  which  can  be  distinctly  seen,  are  nearly 
volving  around  it,  aa  the  centre  of  light  and  a  thousand  miles  in  diameter.  Spots  the  one- 
influence,  fiftieth  part  of  the  diameter  of  the  sun — ^which 

Nature  and  phyaieal  comtiiution  of  the  we  have  frequently  seen — are  17,600  miles  in 
Sun. — Of  the  real  nature  of  this  luminary  diameter,  or  more  than  double  the  diameter 
we  have  hitherto  acquired  but  very  imperfect  of  the  earth ;  and  if  the  spot  be  considered 
conceptions.  But  since  the  invention  of  the  only  as  a  plane,  and  somewhat  circular,  it  will 
telescope,  our  knowledge  of  its  constitution  contain  more  than  two  hundred  and  fi>rty- 
has  been  somewhat  enlarged.  We  no  longer  three  thousand  square  miles,  which  is  can* 
view  the  sun  as  a  ball  of  liquid  fire,  as  had  siderably  more  than  the  area  of  the  whole 
sometimes  been  supposed,  but  as  a  solid  body,  terraqueous  globe;  and  yet  sometinA  a  spot 
compoffed  of  difierent  materials,  in  which  of  this  vast  sise  will  disappear  in  a  few  weeks, 
wonderful  processes  are  going  forward  on  an  and  not  unfinequently  in  a  (ew  days.  Some- 
extensive  scale,  for  preparing  and  perpetuat-  times  not  a  single  spot  b  to  be  seen  on  the 
ing  that  light  and  heat  which  are  destined  to  solar  disk  for  weeks  and  even  for  montha 
cheer  and  illuminate  surrounding  worlds,  together ;  and  at  other  times,  we  have  seen 
When  the  sun  is  viewed  by  means  of  a  tele-  above  one  hundred  spots  of  all  sizes  dispersed 
scope,  spoU  of  various  kinds  are  perceived  upon  <yvsr  the  face  of  the  aun  at  one  time.  In  such 
ito  surface.  These  spots  appear  first  on  iU  casea,  there  are  generally  five  or  six  krge 
eastern  margin,  when  they  appear  narrow  and  spots,  such  aa  that  alluded  to  above,  accompe- 
aomewhat  obscure;  they  move  gradually  on-  nied  with  ten, fifteen,  or  twenty  smaller  apote; 
ward  to  the  centre  of  the  disk,  when  they  but,  after  disappearing  at  the  sun's  western 
appear  largest  and  most  distinct ;  afterwards  Umb,  it  is  seldom  that  they  come  round  again 
they  proceed  towards  the  western  limb,  where  in  the  same  order  as  before.  Some  appear  to 
they  again  appear  narrow  and  obscure;  and  have  been  altogether  dissipeted,  and  others  to 
after  a  period  of  about  thirteen  days,  from  have  changed  their  ahape  and  relation  to 
their  first  appearance  on  the  eastern  edge,  aurrounding  spots,  in  which  they  formeriy 
they  disappear  from  the  western  limb ;  and,  appeared.  We  have  seen  spoU  of  nearly 
in  many  casfs,  they  again  appear  on  the  east*  soOO  miles  in  diameter  vanish  in  the  course 
em  limb,  sfter  the  same  period  of  thirteen  of  twenty-two  hours:  and,  on  the  other  hand, 
days.  But  they  are  frequently  somewhat  on  a  Ute  occasion,  we  beheld  two  spots, 
changed  in  their  aspect  before  they  reappear ;  each  of  them  larger  than  the  earth,  and  eon- 
and,  in  numerous  instancea,  after  di^ppearing  taining  at  least  three  hundred  millions  of 
from  the  sun's  western  boundary,  they  are 

never  again  visible  in  the  same  shape ;  but      s  This  Is  foaad  by  divldinf  the  ctreomfereaee 
other  spots,   st  uncertain  intervals,  are  seen  of  the  sun  s=%iti,Wt  miles,  by  the  number  of 

diversifying  lb.  «l.r  di^  ,  4o«gh  „c*  oni«.  Sfo"!,;!",;*.^^?,^!!"^  t  ^K-'^uVlSSS^ 
f  ueotly  acarcely  a  iingle  apot  i«  to  be  Men  Mr  hou. 
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•qiiftfo  miles,  which  were  formed  near  tfie 
eentre  of  the  lolar  diek,  where  no  treee  of 
ttiem  was  seen  forty  hours  before ;  which  cir- 
camstftDces  show  the  amazing  rapiditj  with 
whioh  these  migfhCy  massM  are  formed,  and 
•gain  rendered  invisible  to  the  sight  The 
portions  of  the  son's  sorfaee  where  the  spots 
most  (reqnentlj  appear,  are  those  which  lie 
adjacent  to  its  equatorial  regions;  no  spots 
being  ever  seen  near  its  northern  or  soathem 
poles.  In  some  years  these  spots  hsTs  been 
¥erj  numerous,  and  seldom  a  week  has  passed 
withoot  a  few  of  them  having  been  seen, 
while  in  other  years,  comparatively  few  have 
been  visible. 

These  spots,  as  to  theirgeneral  appearaoea, 
maemble  a  dark  nucleus,  surrounded  with  a 
penumbra,  or  belt  of  a  lighter  shade.    This 
panumhra  is  generally  of  a  shape  nearly  cor* 
leaponding  to  that  of  the  dai4  nucleus,  or 
central  spot    This  fainter  belt  is  plainly  pefw 
oeptible  in  the  larger  spots,  and  when  very 
high  powers  are  applied  to  the  teleeeope,  the 
Mbm  are  alao  visible  in  the  smaller  spots. 
The  following  representations  will  convey  a 
general  idea  of  the  phenomena  of  the  solar 
wpbtB,    Pig.  6  repreeents  the  more  common 
appearancea  of  these  spots — a  dark  central 
part  aurroonded  by  a  fointer  ehade.    Figs.  7, 
8,  9,  represent  the  appearances  of  certain  spots 
which  exhibit  a  bright  spot,  or  figure,  in  the 
midst  of  the  dark  nucleus.    Pig.  10  shows  a 
spot,  in  which  various  dark  spots  are  surround* 
ed  by  one  common  penumbra ;  figs.  1 1,  IS, 
•pels  of  different  shapes;  figs.  13,  14>  large 
epots  accompanied  or  surrounded  with  dark 
apots  of  a    much  smaller  sias.    This  is  a 
very    common    phenomena :    it   is   ssldom 
that  any  large  spots  are  seen  without  being 
aecompanied  with  a  variety  of  small  spots 
af  (^rent  sixes,   frequently  assuming  tho 
appearance    of  a   tail   to   the    large   ipot 
Pig.  15,  represents  the  appearance  and  pra- 
gtaas  of  a  single  epot,  from  the  time  it  appeara 
Ml  the  sun's  eastern  limb  till  it  arrive  at  the 
•entre  of  the  disk.    As  the  sun  moves  round 
an  axis  which  is  not  perpendicular  to  the 
•sliptic,  but  inclined  seven  and  a  half  degrees 
ttom  the  perpendicular,  so  the  spots  move  in 
a  line  deviating  from  the  ecliptic,  and  perpen- 
dicular to  the  son's  axis.     Thus  in  fig.  16,  A 
B  represents  the  ecliptic ;  D  G  its  axis  per- 
pendicular to  it ;  G  H  the  axis  of  the  sun, 
aroimd  which  it  performs  its  rotation,  deviat- 
ing seven  and  a  half  degrees  from  D  O,  the 
axis  of  the  ecliptic    The  spots  therefore  move 
in  a  line  E  P  or  K  L,  which  is  st  right  anglea 
with  the  axis  of  the  sun. 

Besides  the  dark  spote  whose  phenomena 

we  have  now  described,  there  are  spots  which 

h«re  a  bright  and  mottled  appearance,  and 

which  it  is  difficult,  in  most  cases,  to  distin- 
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gttish  firom  the  general  body  of  the  son.  Tliqf 
are  chiefly  to  be  seen  when  they  first  appetr 
on  the  eastern  margin  of  the  son,  and  wbca 
they  approach  near  the  western  limb;  liot 
they  are.  seldom  or  never  seen  near  the  mi^ 
die  of  the  disk.  They  are  most  generally  sesn 
in  oonnectioo  with  dusters  of  the  dark  spots, 


^ 

"• 

^ 


t% 
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and  when  they  are  first  seen  near  the  eartsii 
limb,  they  frequently  indicate  that  daric  ^ 
are  about  to  make  their  appearsnce.  Tbn 
appear  Jtke  luminous  ridges,  and  pliioly  iodf 
cats  that  the  sun  is  not  a  smooth  sor&ee,  bet 
is  diversified  with  elevations  and  deprsssioDii 
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•r,  in  other  wonb,  wttli  novnteiiM  and  veIm  rapid  and  extensive  changes  which  are  fi^ 
•f  a  stupendous  size,  otherwise  we  could  not  quently  happening  both  among  the  bright  and 
peroeiTe  them  at  the  remote  distance  at  which  dark  spots,  that  there  are  forces  of  prodigious 
we  are  placed.  But  what  these  bright  ridges,  power  in  continual  operation,  producing  the 
0r  corrugations,  are — whether  immense  luml-  most  astonishing  efiects,  in  a  short  ^paoe  of 
nous  clouds,  or  solid  bodies  or  what  purpose  time,  sometimes  in  a  few  hours  or  minute^ 
they  serve  in  the  operations  which  are  going  on  the  surface  or  in  the  luminous  atmosphere 
forward  in  this  luminary,  we  are  unable  to  do-  of  this  great  central  body.  And  such  changes 
termine.  are,  doubtless,  necessaiy  for  preserving  the 

The  following  is  a  summary  of  thephenom-  present  constitution  of  the  sun — for  enabling 
ena  of  the  solar  spots.  1.  Every  spot  which  him  to  diffuse  light  and  heat — and  to  act  aa 
has  a  dark  nucleus  has  also  an  umbra  sui^  the  soul  of  surrounding  worlds, 
rounding  it  2.  The  boundary  between  the  This  magnificent  lummary  is  the  grand 
nucleus  and  umbra  is  well  defined.  3.  The  source  of  light,  and  heat,  and  colour,  to  this 
Increase  of  a  spot  is  gradual,  the  breadth  of  the  earth,  and  to  all  the  planetary  globes,  with 
nucleus  and  umbra  dilating  at  the  same  time ;  their  rings  and  satellites,  which  belong  to  our 
and  iu  decrease  is  gradual  in  the  same  man-  system.  By  its  energy  and  influence,  it 
ner.  4.  The  nucleus  when  on  the  decrease,  cheers,  adorns,  and  animates  a  retinue  of 
in  many  instances,  changes  its  figure  bj  the  mighty  worlds ;  directing  their  motions,  an4 
umbra  encroaching  upon  it ;  and  thus  it  soroo-  preserving  them  all  in  the  paths  prescribed 
times  happens  that  the  nucleus  is  divided  into  them,  so  that  none  shall  wander  from  their 
two  or  mure  nudeL  6.  The  exterior  bounda-  course,  or  interfere  with  others.  It  is  the 
zy  of  the  umbrae  never  consists  of  sharp  angles,  central  bond  which  unites  the  moon  to  the 
but  is  always  curvilinear.  6.  The  nucleus  earth;  the  satellites  ofVupiter,  Saturn,  and 
vanishes  sooner  than  the  umbra.  Uranus,  to  their  respective  primaries,  and  all 

The  conclusions  which  have  been  drawn  the  other  planets  in  one  grand  and  harmonious 
Irom  the  phenomena  now  described,  in  refer-  system.  On  our  globe,  the  beuign  efiects  of 
once  to  the  constitution  of  the  sun,  are  as  the  sun  are  numerous  and  powerful  He  is 
follows :  That  the  central  part  of  the  spots  not  only  the  source  of  illumination,  but  of  all 
is  beneath  the  level  of  the  sun's  surface,  or,  that  beautiful  diversity  of  colouring  that  adorna 
in  other  words,  that  the  spots  are  excavations  every  terrestrial  landscape.  Both  the  earth- 
in  the  body  of  this  luminary,  and  that  the  and  sea — the  lowest  depths  of  the  ocean,  and 
umbra,  or  shade,  which  surrounds  it,  is  the  the  darkest  cavern — ^feel  the  efiects  of  hia 
■helving  sides  of  this  excavstion  in  the  lumi-  powerful  agency.  All  animated  beings  rejoice 
nous  matter.  According  to  this  view,  the  nu-  in  his  presence :  when  his  rays  dispel  the 
deus  is  nothing  else  than  the  dark  and  eolld  ahades  of  night,  millions  of  the  insect  tribes 
body  of  the  sun  appearing  through  the  open-  awake  and  sport  in  his  beams,  the  birds  salute 
ings  of  a  luminous  atmosphere  which  aor-  him  with  tbeir  melodious  concerts,  every  thing, 
rounds  this  mighty  globe.  According  to  Sir  that  breathes  feels  the  efiect  of  his  influence; 
W.  Herscbel's  estimate,  this  stmosphere  is  not  roan  watches  for  the  morning  and  rcjoioes  at 
lees  than  1840  miles,  and  not  more  than  3760  his  approach;  for  **  truly  the  light  is  sweet, 
miles  in  depth.  This  he  regards  as  the  outer-  and  a  pleasant  thing  it  is  for  the  eyes  to  be- 
most  coating  of  the  son,  or  his  visible  surface  ;  hold  the  sun.''  The  vegetable  tribes  likewise 
and  under  this  superior  stratum,  he  conceived  feel  his  energy :  he  gives  circulation  to  the 
there  is  another,  more  dense  and  highly  re-  sap  in  plants  and  trees ;  he  causes  the  bloe- 
flective,  which  throws  back  the  light  of  the  soms  and  Icavea  to  shoot ;  the  hills  and  valca 
upper  regions,  and  that  thia  lower  atmo^ere  to  be  covered  with  verdure,  and  the  fruita  of 
connlitutea  the  umbra  of  the  spots,  and  that  the  earth  to  ripen  to  a  golden  harvest,  for  sup* 
the  dark  central  parte  of  the  apots,  or,  the  nu-  plying  the  wanto  of  man  and  boast  With* 
clei,  are  part  of  the  aolid  matter  of  which  the  out  the  influence  of  this  luminary,  darkness 
sun's  body  is  composed.  In  accordance  with  and  all  iU  gloomy  accompaniinente  would 
such  views,  the  internal  part  of  the  sun  may  for  ever  involve  this  lower  creation ;  all  the 
be  considered  aa  an  immense  solid  ball,  not  beautiea  which  now  adorn  the  face  of  nature 
altogether  unlike  the  earth  and  the  other  would  be  swept  away,  the  birds  would  cease 

glaneu ;  and  there  is  no  great  improbability  their  warblings,  the  flowers  would  no  longer 
I  supposing  that  it  is  fitted  for  being  the  habi-  be  decked  with  the  gayest  colors,  nor  shed 
tation  of  sensitive  and  intelligent  beings,  with  their  rich  perfumes.  Life,  activity,  and  anima- 
constitutions  adapted  to  the  situation;  and  tion  would  soon  cease;  and  the  earth*  ere 
that  it  msy  constitute  the  moot  glorious  habi-  long,  would  Im  transformed  into  a  hideous 
tation  connected  with  the  aolar  system.    But  chaos. 

whatever  may  be  the  real  nature  and  consti-  Can  we  reflect  on  the  grandeur  and  roagni- 
tution  of  this  luminary,  it  is  evident,  tnm  the  tude  of  this  luminary,  and  the  manifold  lieue- 
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fldd  tffktiM  which  H  pradaoes  on  oar  world,  Notwithitanding  the  iraiiieroiii  benefiti 
withoot  raising  oor  thougbta  to  Him  who  at  which  the  sun  diapemea  to  all  the  iohabi^ 
ftnt  launched  thia  vaat  globe  from  bia  al-  anta  of  oar  globe,  it  ia  a  melancholj  tnith 
ttightj  ann»  and  atill  auataina  it  in  all  iu  that  the  greater  part  of  its  population  if  lUn 
•nergiea !  In  all  our  aonreja  of  the  system  involved  in  tntellectaal  daiiEness  and  moral 
of  nature,  it  becomea  ua  to  raise  our  views  debasement,  **  being  alienated  from  tbe  liA  of 
fimm  the  tfSeci  to  the  caoae,  from  the  creature  God  through  the  ignorance  tbat  is  in  them.* 
to  the  great  Creator,  and  to  give  to  Him,  In  thia  respect,  it  may  stilt  be  said,  as  in  u- 
^  the  glory  due  to  his  name."  Thia  is  not  dent  times,  that  darkness  covers  tbe  earth, 
only  a  duty  inculcated  in  Scripture,  but  ia  in  and  gross  darkneas  tbe  majority,  of  the  people 
fiiU  accordance  with  the  dictates  of  true  wbo  inhabit  it  While  the  sun  diffuses  its 
philosophy;  which  declare,  that  every  phe-  aplendour  around  them,  their  minds  ire 
Bomenon,  and  every  eflect  in  the  universe  shrouded  in  a  midnight  gloom,  into  which 
•hould  be  traced  up  to  a  caoae  adequate  for  *  tho  light  of  the  knowledge  of  the  glory  of 
ita  prodoction.  And  what  ccuse  could  prcv  God,"  aa  it  ahinea  **  in  the  £ioe  of  Jem 
duee  such  a  stupendous  luminaiy,  but  that  Chriat,"  has  never  penetrated.  Before  ill  Um 
Being  who  existed  from  eternity,  whose  eflects  of  light-r-material  and  mental— csn  bs 
power  ia  uncontrollable  and  illimitable,  and  folly  felt,  the  Sun  of  righteousness  most  iriie 
whoaa  kingdom  mleth  over  all  V*  In  tbe  on  the  nationa  -  with  healing  in  his  beami,*' 
iBrmation  of  thia  spacioua  globe  we  behold  to  diflbae  knowledge,  joy,  and  aalvstioo.  Hii 
a  display  of  Omnipotence  which  overwhelma  influences  are  aa  necessary  to  our  true  hippi- 
oor  oonceptiona,  and  which  ahowa  ua  that  neas  as  those  of  the  material  sun  toourexter- 
BOthing,  however  amazing  and  incompre-  nal  comlbrt  and  exiatence.  His  Spirit  imdh 
hensible,  can  be  beyond  the  limits  of  God's  ates  the  darkest  underatandinga,  purifies  the 
power  to  aecompUsh.  In  tbe  numerous  bene-  most  debaaed  afiectiona,  and  diffuses  ghdom 
fleial  agenciea  produced  by  the  sun,  we  have  and  consolation  whererer  the  light  of  DiniM 
ft  display  of  hia  benefioanoa,  an  evidence  that  truth  shines  into  the  hoart.  And  as  tbe  njt 
the  bappineas  of  his  creatures  is  one  of  the  of  this  spiritual  Sun  are  difiuaed  by  tbe  tnidii 
aiain  objecta  of  his  creating  power,  and  that  of  revelation,  it  ia  our  doty  to  diwemioiti 
••  hia  tender  merciea  are  over  all  hia  worka."  Iheae  truths  as  extensively  aa  possible  imoDg 
■<  The  day  is  thine ;  the  night  also  is  thine ;  all  the  kindreds,  and  families,  and  tribes,  that 
thou  bast  prepared  the  light  and  the  aun."  dwell  upon  tho  &ce  of  all  the  earth.  WbH^ 
He  hath  placed  our  world  at  auch  a  distance  ever  the  natural  sun  shines,  the  light  of  Diriae 
from  this  luminary,  as  neither  to  dazzle  us  truth  ahoold  be  made  to  abed  its  inflaenoe  md 
with  excessive  brilliancy,  nor  aoorch  us  with  its  lustre,  till  light  shall  spring  op  to  thoee 
•Kceasive  heat,  nor  freeie  us  with  insufferable  who  sit  in  darkneas  and  the  shmlow  of  death; 
ookl;  bat  to  produce  an  illumination  and  a  till  ••the  glory  of  the  Lord  ahall  cover  the 
toinperalure  suited  to  the  inhabitanta  of  every  earth — and  all  fleah  see  the  salvation  of  God." 
clinie.    The  roan  who  can  contemplate  thia 

gloriooa  object,  and  foal  ail  tbe  beneficial  .»^— 

alieeta  of  its  influence,  without  the  leaat  emo- 

ftm  of  gratitude,  reverence,  and  adoration,  Szctiov  TL 

■oareely  deaervea  to  enjoy  the  beneficence  of 

hia  Creator.    Let  us,  then,  **  give  thanks  unto  The  Plantt  Mercury, 

the  Lord — to  him  that  made  great  lights — 

the  sun  to  rule  the  day ;  for  hia  mercy  endu-  Hiving  given  a  general  description  of  the 
nCh  for  ever."  And  aa  tbe  sun  enlightens,  sun — ^which  is  the  centre  of  the  planetary 
chaera,  and  fractifiaa  our  globe,  and  distributes  orbs,  around  which  they  all  perform  their  re- 
benefits  wherever  he  shines;  so  let  us  like-  volutions,  at  different  distances  and  in  differ- 
wiae,  according  to  our  power  and  opportuni-  ent  periods  of  time,  we  shall  now  proceed  to 
ties,  exert  all  our  energiea  in  imparting  bleas-  give  a  brief  description  of  what  is  most  inte- 
inga  to  oar  brethren  of  mankind.  As  he  resting  in  the  phenomena  of  the  different 
daily  sheds  his  benign  influence  around  the  planeu,  beginning  with  that  which  ie  nearest 
world ;  aa  he  riaea  for  the  benefit  of  the  un-  tbe  centre,  and  proceeding,  in  order,  to  those 
gratafiil  and  the  unjuat  aa  well  aa  for  the  good  which  are  more  distant  The  order  in  whidi 
and  the  righteous,  so  let  our  beneficence  be  the  orbits  of  the  planeta  lie  from  tbe  son  if 
daaplayed  towarda  men  of  all  charactera  and  represented  in  the  following  small  dingnm* 
nations,  that  wo  may  prove  ourselves  to  be  The  proportional  distances  of  the  planets  froot 
« the  children  of  tha  Most  High,"  who,  with-  tbe  centre  cannot  be  distinctly  represented, 
oot  distinction  of  persona,  distributes  blesa-  unless  upon  a  diagram  of  very  large  exteoL 
ings  without  number,  among  all  the  ranka  of  In  this  email  figure,  the  middle  point  repre- 
•anaittve  and  intelligent  existence*  aenta  the  poaitton  of  the  aon.    Tha  inner  ci^ 
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cle  next  tho  point  which  represents  the  sun, 
is  the  orbit  of  Mercury,  the  nearest  planet  to 
the  sun ;  the  second  circle  represents  the  orbit 
of  Venus ;  the  third  that  of  the  Earth ;  the 
fourth  that  of  Mars ;  the  next  circles,  which 
eross  each  other,  represent  the  orbits  of  the 
lately  discovered  planets :  Vesta,  Juno,  Ceres, 
and  Pallas.  Beyond  these,  the  next  circle 
represents  the  orbit  of  Jupiter  with  his  satel- 
lites, and  next  to  that  the  orbit  of  8atum. 
The  outermost  circle  is  that  of  Uranus,  some- 
times distinguished  by  the  names  of  Herschel,. 
and  the  Georgium  Sidus. 

Fig.  17. 


These  orbits  appear  very  small,  as  deline- 
ated in  this  diagram,  but  they  are  in  reality 
so  immensely  large,  that  the  mind  can  scarce- 
ly form  any  adequate  conception  of  them. 
The  orbit  of  Mercury,  which  is  the  smallest, 
is  more  than  two  hundred  and  thirty-two 
millions  of  miles  in  circumference.  Were  a 
steam  carriage  to  move  round  it  at  the  rate  of 
twenty  miles  an  hour,  it  would  require  more 
than  one  thousand  three  hundred  and  twenty- 
four  years  before  it  could  complete  the  circuit ; 
yet  the  planet  itself  moves  around  it  in  the 
short  space  of  eighty-eight  days.  The  orbit 
of  Uranus,  the  most  distant  planet  of  the  sys- 
tem, is  eleven  thousand  three  hundred  mil- 
lions of  miles  in  circumference,  and  three 
thousand  six  hundred  millions  in  diameter. 
To  move  round  this  circumference,  at  the  rate 
of  thirty  miles  an  hour,  would  require  above 
forty -two  thousand  nine  hundred  years,  or 
more  than  seven  times  the  period  which  has 
elapsed  since  the  creation  of  Adam ;  while 
the  planet  itself  moves  round  it  in  eighty-four 
years.  So  that  all  the  arrangements  of  the 
Divine  heing  are  conducted  on  a  scale  of 
magnificence,  astonishing  to  mortals,  and  cor- 
responding to  the  infinite  majesty  and  gran- 
deur of  Him  "  who  stretched  oat  the  heavens 
by  his  underitaading/' 


The  narrow  curve,  on  the  left  hand  of  tha 
figure,  crossing  the  orbits  of  the  planeta,  re* 
presents  a  portion  of  the  orbit  of  a  eomet. 
The  comets  move  in  all  directions  through  the 
■olar  system,  and  their  orbits  consist  nf  long 
narrow  ellipses,  or  ovals,  some  of  which  ex- 
tend far  beyond  the  orbits  of  the  most  distant 
planets,where  they  sometimes  remain  for  a  long 
series  of  yearn  These  bodies  are  distinguished 
by  their  dim,  dusky,  and  raddy  light,  and  tha 
long  tails,  or  trains,  of  Kght  with  which  they 
frequently  make  their  appearance.  Sometimea 
they  are  visible  to  the  naked  eye,  and  make  a 
pretty  splendid  appearancev;  but  nomerona 
bodies  of  this  description  pass  near  the  eentM 
of  our  system,  which  are  only  visible  by  meant 
of  telescopes,  and  numbers,  doubtless,  whieh 
are  never  distinguished  even  by  aationonieir% 
except  when  by  cbance  they  happen  to  direet 
their  telescopes  to  those  portions  of  the  hea  vena 
in  which  they  are  moving.  Prom  Deeamber, 
1843,  to  September,  1844,  no  less  than  tfarea 
comets  were  discovered,  but  not  one  of  them 
was  visible  to  the  unassisled  eye. 

Having  made  theae  preliminary  remarkt 
respecting  the  general  arrangement  of  tiie 
planets  and  comets,  we  proceed  to  u  hriaff  da* 
acnption  (rf'—- 

The  Planet  Merewry.  This  planet,  aa 
already  noticed,  is  the  nearest  to  the  son ;  at 
least,  no  planets,  nearer  this  luminaiy  haive 
yet  been  discovered,  though  It  is  not  inprotw- 
ble  that  one  or  two  may  exiat  within  the  orbit 
of  Mercury.  Its  name  signifies  •*  the  swift 
messenger,''  and,  in  point  ef  foct,  it  ia  the 
swiftest  moving  planet  in  the  solar  system,  tie 
rate  of  motion  being,  at  an  average,  one  hun- 
dred and  nine  thoasand  eight  hundred  milee 
an  hour,  or  one  thoasand  eight  hundred  and 
thirty  miles  in  a  minute ;  bat  iu  rate  of  rootioa 
ia  somewhat  diflerent  in  diflerent  parts  of  ila 
course,  as  it  moves  in  an  elliptical  orbit.  Its 
distance  from  the  sun  is  about  thirty-eevea 
millions  of  miles,  and  it  peribrma  its  revoke 
tion  around  that  luminaiy  ineigfaty-eeven  day% 
twenty-three  hours,  and  twenty-five  rainutea. 
As  to  magnitude,  this  planet  ranks  among  the 
smaller  bodiea  of  the  system.  Its  diaoteter  ia 
three  thoasand  two  hundred  miles,  its  cireoni> 
feienoe  ten  thousand  and  fifty-three  miles,  and 
its  surface  contalna  above  thirtr-two  milliooa 
of  square  miles,  which  is  considerably  leaa 
than  the  habitable  parts  of  our  globe.  Were 
we  to  compare  its  size  with  that  of  the  aun 
we  should  find  that  it  would  require  nearly 
twenty-two  millions  of  globes  of  the  size  of 
Mercury  to  form  a  globe  eqoal  to  that  of  the 
sun.* 

*  This  is  ostlmated  lo  the  Ibllowinf  manner^ 
the  comparative  bulks  of  spheres  are  to  each  other 
as  the  cubes  of  their  diameters  ;  therefore,  divide 
the  cubes  of  their  diameters  by  each  other,  sad 
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TliMi  plui0l  al««js.«|ipMn  to  rnoit  in  the  trancAtpre  ii  doobUeas  the  effect  of  eleretiani 

BtighboHrhood  of  tiM  tan.    It  never  appeam  and  dopreasone  on  its  sQifaoe ;  and  hence, 

abov»  twenty-nine  degieea  diitant  from  the  aome  astronomers  have  concluded  that  mooii* 

wntand  firequeatlj  at  Ibe  period  of  ita  greatest  tains  of  considerable  elevaLioa  exist  on  Mer- 

•loogationa  if  is  not  above  siiteen  or  seven-  cuiy,  one  of  which  is  calculated  to  be  dgbt 

lien  degrees  fron  that  iaounary.   On  thia  ao-  English  miles  in  perpendicular  altitude.    It 

fioiant,  it  is  difficult  to  be  distinguished  by  the  is  supposed,  likewise,  that  it  is  enveloped  with 

Baked  oyo,  vnlesa  Mor  the  periods  oir  ita  an  extremely  dense  atmosphere. 
greatest  ekingatiQiia.    The  time  between  ita      In  consequence  of  its  nearoess  to  the  son 

Cftatest  ekmgatMMiafiiora  the  a«o,  varies  from  — being  nearly  three  times  nearer  than  thi 

Me  himdredand  six  to  one  hundred  and  thirty  earth— 4he  quantity  of  light  is  nearly  sevea 

^■ys.     When  it  is  at  its  gseatest  elongation  times  greater  than  what  we  receive ;  and  tha 

•aafeof  the  sun,  it  ia  seen  in  the  evenings*  at  sun  will  appear  to  a  spectator  in  that  planel 

•  low  elevatioa»  not  §u  from  the  point  where  about  seven  times  larger  than  to  us— whid 

Iho  ain  eetiL    When  it  ia  west  of  the  sun,  it  circumstances  will  cause  a  more  brilliant  Ii» 

it  aeen  ia  the  mornng  not  iar  from  the  point  tre  to  appeer  on  all  the  objects  ou  the  sur&ee 

•(  ionriae.    The  most  favourable  seasons  for  of  this  planet  than  appears  on  the  sceneiy  of 

ahaefviwg  it  are  the  apring  and  aatumn,  as  it  our  globe.    Such  eyes  as  ours  would  be  ana* 

ii  ia  a  higher  decUnation  at  those  seasons  than  ble  to  sustain  so  dazzling  a  brightness,  onlesi 

an  winter,  and  thi  twilight  is  not  so  strong  nor  their  pupils  w^re  contracted  to  the  diameter 

iai  lottg  eontimied  as  in  eummer.     When  of  one-fifUeth  of  an  inch.    That  the  quantitj 

wiiwed  by  the  niked  eye,  it  appears  to  emit  a  of  heat  is  iofc  the  same  proportion,  or  seven 

ewy  while  Ught ;  and  those  wh«>  would  wish  times  greater  than  on  the  eaith,  is  an  opioioa 

lo  get  a  view  of  this  pfainet,  when  it  may  be  by  no  mean^  probable.     It  b  more  proiwUe, 

•ieiit  abottid  inspect  an  almanac,  or  ephemeris,  from  many  circumstances  connected  with  oar 

trheni  the  timea  of  ila  eloogAtiooa  are  distinctr  own  globe,  and  from  a  variety  of  experimeoti 

If  alrted.*    Whoa  viewed  with  a  telescope  it  which  have  been  made  on  the  subject  of  beat, 

•fpeara,  in  the  eouiae  of  its  revolutions  round  that  the  sun's  rays  may  be  modified  in  (beb 

4he  §m^  to  pass  through  all  the  phases  of  the  action  by  the  nature  of  the  atmosphere,  and 

Mioo,  eooietiniee  appearing  aa  a  halA-moon,  the  constituent  elements  of  which  the  planet 

MHaetinee  na  a  oraaoent,  and  at  other  timee  is  composed,     tt  is  probable  that  sensibb  heat 

with  a  gibbous  phase.    When  it  appears  of  a  depends  chiefly  on  the  distribution  of  thesub- 

iMl^aaoon  or  eraacent  phaae,  ita  enlightened  sunoe  of  caloric,  or  the  principle  of  heat,  oo 

ade^  Uko  that  if  the  moon,  is  always  turned  the  surfaces  and  throughout  the  atmoapham 

lowaidi  tho  aun,  which  provea  that  it  is  in  of  the  planets,  in  difierent  quantities,  aocord- 

ilaelf  a  dark  body,  and  derives  all  ita  light  from  ing  to  the  different  situations  they  occopy  in 

Ihit  huiinary.    On  aoooont  of  ita  nearness  to  the  solar  system ;  so  that  it  is  possible  there 

Ihi  aoB«  ftw  dieooveries  have  been  made  on  m&y  be  no  more  sensible  heat  felt  oo  the  80^ 

ili  suiftoi  by  the  telisoopo.    It  haa  been  ob-  fiu^o  of  Mercury  than  on  the  surface  of  the 

liireed,  hoiMver,  that  when  it  appears  as  a  Berth,  or  even  of  Saturn,  or  Uranus. 
•■BiienI,  one  of  ila  home  ia  truncated,  oir  cut       Mercury  revolves  in  an  elliptical  orbit, 

•ff'  at  the  point,  hy  which  the  period  of  its  which  is  more  eccentric  than  the  orbits  of  the 

Mvoitttioos  round  ita  axis  haa  been  determined,  other  planets  except  Juno  and  Pallas.    Thii 

vhiih  ie  anppoaed  to  be    aocompliahed  in  u  the  reason  why,  at  some  of  its  grestest 

Iwittty-lbttr  hours  and  five  minutes.     This  elongations,  it  is  only  sixteen  degrees  firom  the 

^  sun;  while  at  others,  it  is  nearly  twenty-nine 

the  qaoUsnt  shows  the  nuoiber  of  tines  the  one  degrees  distant.     Its  eccentricity,  or  the  dis> 

!5Su'iSl''.bl«!,-:  "dtm  J"  «S.SSS"m";iir?w;«'i  Unc.  of  U,.  .«»  from  the  «n.«  of  iu  «J*. 
iMo  kaeir,  sad  divids  Ui«  prodaet  by  tbs  cube  of  ^  '^^e  seven  millions  of  miles;  wbicH  u 
tiM  diansur  of  Msreury,  8:100  miles,  and  the  about  the  one-tenth .  part  of  the  diameter  of 

2unN*!X,lI^i^l!l?»h?.'»u!!i"iH-TK^^  '**?  >^  o'»>»M  ««<!  ^  o'Wt  is  inclined  totha 
sun  is  larjrer  than  this  planet.    Thos  the  cube  of       ,.  »•  .i       ,  -,,.        _^,j     _!•.:-.« 

§80.000  Is  081,479,000,000,000,000,  wMsh  divided  by  ecliptic,  or  the  plane  of  the  earth  a  ortiit,iD  an 

Sa,7M,O0O,0ue   ihe  saba  of  Mercury's    diameter  angle  of  seven  degrees,  so  that  it  is  sometimes 

^''fi!XT^:''ji:t^:;s!:SL*  ^  .h.  -«..  *»  ""-"""i  "^  ^^r"- """  **  'rt^lJ 

Uglois  Tnet  Boeisty,*'  will  afford  suflteieni  iafor-  ««»Pt«c,  and  at  other  Umes  as  much  below  it. 
aaailea  oa  siicb  polau,  and  on  various  other  topics  The  density  of  this  planet  is  greater  than  that 
connected  with  astronomy,  ond  the  motions  and  of  any  other  planet  of  the  system.  It  has 
aspects  of  the  heavenly  orbs,  especially  under  the   V       i  wuctyuuic^  w  wo  V"^"*  . 

kead  PiMnoBiena.  This  almanac  la  published  at  ">"  ^^i^  esUmated  to  be  neariy  twice  the 
Us  low  price  of  sixpence,  contaias  about  84  closely  density   of   the   earth,   that    is  about  nioe 

ffl?in«JGf2u«r"i*iHlS«'"A'lf^^^^^  '"^T  times  the  density  of  water,  or  neariy  eqoal 

nation  on  seience,  rellsion,  philanthropy,  domestic  »_  ,l  »  r  i  i  o  u  ^  i  :  -  .^  \|a. 
•eonomy,  acts  of  Parliament,  and  a  variety  of  '<*  t**"*  O'  '««"•  Such  concloaiona  are  ds^ 
ether  laureating  topics.  duord  from  the  lawa  of  gravitation,  by  whicb 
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ill  the  planetf  tra  directed  in  tbeir  mo-  tiid  to  give  tlieiD  t  eemible  dtipby  of  dn 
tions.  character  and  ottribqtas  oi  tho  Bloni«i  D^ 

7Viifi«t7«  of  Mercury, — At  certain  periodic  tinitj. 
fhia  planet  is  observed  to  patf  acroia  tho  ann'a 

diak,  like  a  small  dark  spot.    This  can  hap-  ■ 

pen  only  at  the  time  of  its  inferior  conjuno* 

tion  with  the  sun — when  it  is  nearest  to  tho  Sicnow  III. 

earth — when  its  enlightened  side  is  turned 

towards  the  sun,  and  its  dark  hemisphere  is  On  the  Pimui  Vtmu* 

turned  directly  towards  the  earth ;  and  when 

the  earth,  Mercury,  and  the  sun  arc  nearly  in       Next  to  Meitnry,  in  Ibe  older  of  the  ey«» 
one  straight  line.    This  passage  of  Mercury  tem,  ia  the  planet  Venus.    To  the  naked  eye 
across  the  solar  disk  is  called  its  transit,  and  it  appeam  the  moat  beaotilbl  and  splendid 
is  considered  by  astronomers  as  an  interesting  star  in  the  heavens,  and  has  bean  distiognisi^ 
phenomenon.    If  the  orbit  of  this  planet  were  ed  both  in  ancient  and  modem  times  aatko 
in  the  same  plane  with  that  of  the  earth,  it  morning  and  evening  star,  becanae  in  om 
would  transit  the  sun's  disk  at  every  inferior  part  of  its  conrae,  it  makea  ita  appearance, 
conjunction,  or  three  or  fourtimea  every  year,  in   the  west,    in   tiM  evening,  bJbre  aajr 
But  m  its  orbit  is  inclined  to  the  ecliptic,  a   other  ater  is  visible ;  and,  in  another  part 
transit  can  happen  only  when  it  conies  to  the  of  ito  courae,  it  appeara  in  the  east  in  Ike 
inferior  conjunction,  at  the  time  when  it  is  at  morning,  ushering  in  the  dawn^  and  givinf 
or  near  its  nodes,  or  the  points  where  it  notice  cMf  the  approach  of  the  rising  sun.    lie 
crssses  the  ecliptic,  and  when  the  earth  is  in  distanoe  from  the  sun  is  redumed  at  aixty* 
the  same  longitude,  end  this  occurs  only  at  eight  millions  of  miles,  being  thirty^me  mil* 
intervals  of  several  years.    The  lest  visible  Kons  of  miles  from  tlm  orbit  of  Mercmy,  and 
transit  previous  te  1841^,  happened  In  1832 :  aboot  twenty«eeven  miliione  of  milee  Irom  liw 
another  happened  in  November,  1836,  but  earth  at  its  nearset  approach  to  it    At  thii 
wee  invisible  in  Britain,  ae  the  sun  was  set  distance  it  is  neerer  the  earth  than  any  other 
before  ite  commencement    A  visible  transit  celestiai  body  can  appraaoli,  Ibe  moon  onljr 
likewise  occurred  on  May  8th,  1845,  which  ezeepled.    In  reepect  of  tnagmiudet  it  ae 
began  at  19  minutea  past  4  p.  x.,  Greenwich  Ibund  to  be  7800  milee  in  diameter,  or  veiy 
time ;  and  the  planet  arrived  near  the  centre  nearly  the  siaa  of  oar  glebOi    Ito  aoAce  oob- 
of  the  disk  at  36  minutes  past  7  p.  x. ;  but  tasna  one  hundred  and  ninety-eoe  miliione  of 
before  the  planet's  egress  from  the  sun's  west-  aqunre  milee,  and  the  quantity  of  light  it  lo- 
om limb,  the  sun  set  to  the  inhabiUnti  of  this  ceivee  from  the  son  aa  nearly  double  of  Ihnl 
ooontiy.    The  next  visible  transito  of  Mercu-  which  &lls  upon  the  eeith,  on  aeeeunt  of  ili 
ly  will  happen  at  the  following  periods :  greater  nearneas  to  the  ann,  ao  that  that  lami* 
1848p  November  9th ;  1861,  November  12th;  nary  will  appear  from  ite  aorfooe  twice  ae 
1868,  November  6th ;  1878,  May  6th.    The  lerge  ae  it  doee  to  ua.    From  a  variety  of 
other  transits,  during  the  present  century,  in  obeervatione  which  have  been  made  on  thte 
1881,  1891,  and  1894,  will  be  invisible  in  firi-  planet,  it  appeara  that  it  has  e  rotation  en  ito 
tain  and  other  European  countries,  but  will  axis,  which  is  aooompUahed  in  the  period  of 
be  seen  in  e^verel  parte  of  North  and  South  28  honra,  21  minutes;  end  as  the  period  of 
America,  snd  the  islands  of  the  Pacific  ocean,  the  earth's  rotation  ia  23  houn  68  minnta% 
This  planet  notwithstanding  ita  oompara-  ita  day  is,  of  course,  86  min.  shorter  than  owa. 
live  amallness,  forms  a  portion  of  the  Divine       Didcoomot  made  on  Venus  hy  ike  iele$e$m€» 
empire,  and  is  capable  of  containing  a  popu*  —The  first  time  the  teleeoope  wee  directed  to 
lation  larger  than  even  that  of  our  globe,  this  planet  was  in  the  year  1610,  by  the  oelo* 
Though  diminutive  in  ita  appearance,  and  brated  Galileo,  who  had  joat  a  little  before 
eeldom  aeeu  by  the  inhabitanta  of  the  earth,  cooatructod  one  of  the  first  toleecopea.    The 
we  can  scarcely  doubt  that  there  are  to  be  chief  discovery  he  then  made  waa,  that  lUa 
Ibnnd  on  this  planet  millions  of  sentient  and   planet  in  the  coone  of  ita  revolution  round 
intelligent  lietnga — perhaps  for  superior  in  the  son.  pessed  through  all  the  phaaee  of  the 
dignity  to  man — with  constitutions  fitted  for  moon,  aometimee  appearng  as  a  craaeent,  or 
that  sphere  in  which  Providence  haa  placed  like  the  moon  when  three  or  four  daye  dd» 
them,  and  with  mental  powera  which  qualify  aometimee  like  a  halAmoon,  end  at  other 
them  to  know,  to  love,  and  to  adore  their  times  with  a  gibbons  phase,  or  like  the  moon 
great  Creator.     For  it  may  be  considered  as  three  or  four  days  •  before  the  folL    That  )he 
an  exiom,  that  the  material  universe  was  ere*  planet  preaenta  each  phasee  to  our  eye  ie  n 
nied,  and  ie  still  preserved  in  existence,  chiefly  plain  proof  that  it  doee  not  move  round  the 
for  the  sake  of  sensitive  end  intellectual  na-  eerth  as  ita  centre  of  motion,  as  the  endenta 
tune,  to  a£fi>rd  them  the  meena  of  happineei^  auppoaed,  but  round  the  aua,  in  en  orbit 
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wbkh  lin  witliHi  tb*  ocfait  of  Iha  aarlli.     Per  mUnUj  from  Iha  aralhera  bom  i  ind  fnm 

M  il  mnd  in  ui  orbit  aiUrior  to  Ibst  of  tin  thii  tad  Mnnl  tobKqiieDt  obHrratiaH,  hi 

Mtlb,  il  iNier  oouU  prrwDt  to  ui  eiUur  ■  h*J  ■  plaio  pimrf  of  tha  lolation  of  tba  pUnet, 

lialf  nwoa  or  s  crcMuit  phaw.     At  lite  pe-  which  hs  iftenranla  deternuned  U  b>  in  tin 

nod  to  which  wa  dliida,  ibe  graatar  part  of  qma  of  aomewbal  more  than  (ocDtj-tiin* 

tb*  laanwd  had  adopted  tbc  Tu[g«r  opinion  bom*.    For  many  jian  after  ibia  period,  wt 

which  ao  long  prenilad,  that  tb«  nrtb  ia  at  bays  few  recorded  obeerratioDe  of  Ihrt  ipoU; 

Nat  in  the  centre  of  tb*  uniretae,  bdiI  that  ail  and,  indeed,  tbe;  an  nr;  difficult  la  be  peiw 

Um  pJanalt  revotre  aroiiDd  iL   It  waa  olijeotal  ceiled,  oa  account  ol  the  extrcine  brilliancy 

to   lb*   Uopernican  ayatem.   which  cappoeee  which   Ihia  planet  eihibila,  and  Ibe  undula- 

IhB  earth  ta  b*  one  of  tba  plan«ta — and  wbtdi  tiona  of  the  atmoapbare,  when  lieirrd  tl  t 

had  heeo  ncentlj  braacfaad — that  if  thia  won  low  aliiiade  in  thb  eTaning.    The  bra  lime 

Iha  eaaa,  the   pUnsta  Meieury   and   Vanui  br  viewing  tba  aoT&ce  of  thia  planet  ia  in  the 

would  appear  mtb  all  tba  pbaeaa  of  tba  mono,  daytime,  wban  it  ia  Dear   the  meridiio,  by 

Thia  wa*  Ailly  admitted;  but  it  could  never  uaani  of  large  aqnatoriBJ  teUacopea. 
b*  aihibitad  to  the  eigaua  of  Tiaion  beliira 

Ibe  lalMcepe  waa  ioTanted.  Wheu  QalilN  had  Fi(.  IB.                    Fig.  19. 
pabliabrd  Ihij  and  eaearal  other  diecoveriee, 
the  aenatora  of  Venioa,  who  were  moat  arthein 
aainaat  for  tbair  lore  of  laamiag,  intilad  thia 


a  eTaning,  mogated  hia  tale- 
BODpe  on  the  lower  of  St.  Mark,  and  ebawed 
Aam  aetend  of  tba  diaooraiie*  be  bad  made, 
and  paitionUrly  tbe  appearance  of  Venna, 
wUdi  waa  than  naar  Iba  point  ol  ita  grcetaet 
abaagation  from  tbe  ean.  One  aenator  after 
Bother  beheld  the  pUnal  through  tba  lele- 
aospe,  and  all  were  aorpriaed  that  nxne  than 
half  of  ita  beoiitphani  waa  obeeoredi  that  il 
did  not  eppear  round  aa  moat  of  the  other 
bat*enl;  orha,  but  iacliaing  to  a  creacent, 
wAh  pointe,  or  bonM,  at  ita  oppoaile  aidaa. 
DpoN  Ibia  Galileo  pcoeeoded  to  ebow  bow  thia 
pkaMoeoon  bmiaheda  demooatratiee  prooTiif 
^  Copemicanajiianiof  tbe  uniTarae.  That 
tngbt  waa  fatal  to  the  ancient  ayatenia  maiiH 
tained  in  the  echoola;  and  from  that  period, 
Ifc*  troa  ayatani  of  tbe  world  began  to  be 
neognind  by  all  intelligent  and  uopnjndioed 
■Hnd^  and,  ia  the  midal  of  every  eppodlion, 
lobe  eileneiTely  propagated  through  tba  world. 

After  tbe  teleaoape  waa  improrad,  and  ita        „,  Dennmer,  ■ 

ttngth   and    magni^ii^    powers    increaaed,  tronomer,  made  a .,  ™  »_,.„.„  _ 

■orapantoilaroliMrTatioDibegaDtabemade  thia  planet,  from  which  be  haa  dednoed  aan- 
eo  tbe  niiftce  of  Veaoa.  Caenn.,  an  Italian  ral  inportantconclmiona.  He  JiacoTeml  tbe 
•Monomer,  with  inetrtinMnU  of  a  large  aiie,  twilishi  of  Vanua,  or  the  atrelcbinr  of  a  ftint 
20eloberHth.ie66.>l6'«  f.  «.,  aew  a  light  beyond  the  asmirirdo  which  oaghl  lobe 
bright  apot,  near  the  asction  between  the  dark  alone  directly  on  lighten  I'd,  aa  ebown  at  fig. 
and  bngfataide  of  the  planet;  at  the  eama  SO.  where  the  coap*,  or  liorns,eKm  to  uretiA 
fene  ha  aotioed  two  dark  oblong  apoU  nearer  into  Ibe  derk  hemiaphere.  Hr  dcdncaul  fiwi 
Ae  other  aide  of  the  diek,  aa  repreaented  in  Ihif,  and  Other  obeerratione,  thai  Voope  hm 
Ig.  18.  On  the  aOtb  of  April,  1697,  in  Uia  an  atmoaphere  of  cooaiderabla  eilent,  lb* 
MOmmg,  a  litUe  befo™  annriae,  he  pereeired,  danaeit  part  of  which  ia  abora  Ihre*  mile* 
•n  the  duk  of  the  planet,  ihen  half  enrlgfatan-  high.  A  aimilat  concluaion  waa  deduced  bj 
ad,  a  bnght  apot  near  the  aeclion  and  toward  a  »ariely<rfi*eerTe™  in  differ™!  placee,  wbM 
Ibe  tawer  horn;  end  neanr  to  Ibe  aotthem  viewing  tbe  traoait  of  thia  planet  in  1761.  Al 
horn  ho  eaw  a  daihi.h  oblong  apot.  aa  repro-  tba  timewhen  the  planet  cnlered  on  theion'i 
eenled  in  flg.  10 ;  and  after  eonriaa,  he  pei^  diak,  and  when  it  waa  about  to  emerge  fraB 
*"        iUm    ^"^  '^  ""  •J'tnead  can-  tbe  eaatem  liiob,  a  &int  penumhr*  or  da^ 
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shade  was  leen  rarroonding  the  planet,  which 
indicated  an  atmosphere  of  considerable 
height  M.  Schroeter  likewise  detected  seve- 
ral mountain  ridges,  and  elerations  of  great 
magnitude  on  the  surface  of  Venus,  Such 
elevations  are  ascertained  from  the  length  of 
their  shadows.  He  estimated  the  perpendicu- 
lar height  of  one  of  these  mountains  to  be 
ten  and  a  half  English  miles,  and  of  another 
no  less  than  nineteen  miles.  Although  these 
elevations  so  far  surpass  the  height  of  the 
highest  mountains  on  our  globe,  yet  such  esti- 
mates are  not  to  be  considered  on  this  account 
M  improbable.  For,  in  nature,  there  is  an 
infinite  variety,  and  every  planet  differs  from 
another  in  its  arrangements.  Such  lofty  ele- 
vations will  add  to  the  sublimity  of  nature  on 
the  surfiioe  of  this  planet,  and  will  afford,  from 
their  summits,  prospecU  &r  more  extensive 
and  sublime  than  we  can  at  present  con- 

eeive. 

AppareiU  moiitma  of  Virnu*.— Were  the 
planets  viewed  from  the  sun,  the  centre  of  the 
system,  their  motions  would  appear  nearly 
uniform,  and  in  one  direction,  from  west  to 
east  But  when  viewed  from  the  earth,  or 
any  other  planet,  their  motions  appear  very 
irregular,  and  in  different  directions,  and 
sometimes  they  appear  to  make  a  pause  in 
their  course.  Hence  the  apparent  motiona 
of  the  planets,  as  viewed  from  the  earth  are 
aaid  to  be  either  direct,  retrograde,  or  ste- 
tionaiy.  This  may  be  illustrated  in  the  ap- 
parent  motions  of  Venus,  and  what  is  here 
sUted  of  this  planet  will  equally  apply  to  the 
motion  of  Mercury.    Thus,  in  fig.  21,  let  8 

Fig.  31. 


Mpresent  the  sun,  E  the  earth,  and  a,  b,  c,  df 
euT,  g^  h,  the  planet  Venus  in  different  parte 
of  its  orbit,  as  seen  from  the  earth  at  B. 
When  it  is  at  a,  it  is  said  to  be  in  its  info- 
nor  conjunction  with  the  sun,  because  it  is 


then  nearly  in  a  line  with  the  son ;  and  were 
it  visible,  it  would  be  seen  nearly  in  the  same 
part  of  the  heavens  as  the  sun.  But  at  this 
time  its  dark  hemisphere  is  turned  towards 
the  earth,  and  therefore  is  invisible  unless  it 
should  happen,  as  it  sometimes  does,  to  pass 
across  the  disk  of  the  sun.  In  moving  from 
a  to  &,  its  motion  is  retrograde,  or  towards  the 
west  In  moving  from  J  to  e,  it  appears  sta- 
tionary, because  the  tangent  line,  or  visual 
ray  b  t>  will  appear  for  some  time  to  coincide 
with  the  orbit  of  the  planet  At  e  the  planet 
18  said  to  be  at  its  greatest  western  elongation 
from  the  sun,  when  it  appears  in  its  greatest 
brightness  as  a  morning  star.  In  passing 
from  c  d,  and  from  (/  to  e,  ita  motion  is  direct, 
or  from  west  to  east  At  e  is  the  point  of  ita 
superior  conjunction,  when  it  is  again  nearly 
in  a  line  with  the  sun,  and  when  its  frill-  en- 
lightened hemisphere  is  turned  towards  the 
earth.  But  at  this  point  it  is  the  whole  dia- 
meter of  ita  orbit,  or  one  hundred  and  thirty- 
six  millions  of  miles  farther  from  the  earth 
than  when  it  was  at  a,  and  therefore  appeara 
smaller  near  this  position  than  when  only  tlie 
one-fourth  of  its  enlightened  side  is  seen. 
From  e  to/,  and  from  /to  ^,  the  motion  is 
still  direct;  from  ^  to  A,  it  is  again  sUtionaiy, 
and  from  A  to  a  retrograde. 

In  regard  to  the  phaae$  oi  Venue  we  may 
add  the  following  remarks.  When  the  planet 
is  at  e,  at  its  superior  conjunction,  if  it  could 
then  be  seen,*  it  would  present  a  frill  enlight- 
ened hemisphere.  As  it  moves  from  e  to/,  il 
gradually  ooroes  into  view  as  an  evening  atar, 
and  at  first  appears  very  low  near  the  |K>iQt  of 
the  horizon  where  the  eun  sets.  Its  moti<Mi 
appean  alow  on  account  of  ile  distance  from 
the  earth,  and  it  is  sometimes  two  or  three 
months,  after  passing  the  point  of  its  con- 
junction,  before  it  becomes  distinctly  visible  to 
the  naked  eye.  When  it  comes  to  the  poinl 
/  it  exhibits  a  gibbooa  phase,  as  seen  by  the 
teleecope.  Ae  it  moves. onward  towards  ^ 
Ita  apparent  stse  increaaea,  and  ita  gibbous 
phase  gradaaHy  declines  to  that  of  a  halP 
moon.    At  g  it  appears  like  a  hal^moon  i»- 

*  It  bat  been  flreqaenlly  sssertad  bjr  sstriMMnDf- 
eal  writers  tbat  this  planet  canaoi  be  seen  at  lis 
saperior  conjunction.  The  author  of  ibis  volume* 
bowever.  In  the  course  of  hb  obiervations  on  the 
heavenly  bodies  In  tbe  daytime,  had  an  itpportnnl- 
ty,  on  the  Sd  of  October,  1643,  of  tetrinv  tbis  planet 
wftbtn  a  few  minutes  of  the  time  of  its  superior 
conjunction,  when  it  was  only  56  minutes,  or  leas 
than  1  degree,  from  tbe  son's  margin.  It  was 
viewed  with  a  three-feet-and-aohalf  acbromatio 
telescope,  magnifying  95  times,  and  appeared  round 
and  pretty  distinct,  though  partly  imraersed  in  the 
solar  rays.  This  circurostajtce  proves  that  the 
sarfkce  of  Venus  reflects  the  solar  rays  wHh  pecu- 
liar brilliancy,  more  than  that  of  any  other  planeL 
For  a  more  particular  account  of  this  observation, 
■ee  *' Edinburgh  New  Pbiloeopbleal  JournaP'  for 
Jaanary,  i844 
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toteiMoeiit  Aboat  tius  point  of  itt  WeslmllftateoQlytlMMlowhigtadWoiirf 
mUt  is  the  period  of  ite  grratett  briUiency,  laclf  reepecting  thii  planet  The  period  of 
•nd,  in  certain  yetfe,  when  in  this  poeition,  it  Sts  revolution  round  the  son  is  in  224  dsji^ 
may  be  eeen  in  the  daytime  hy  the  naked  eye.  16  hours,  during  which  time  it  accomplHhti 
At  the  point  A,  it  appears  of  a  crescent  form,  a  course  of  434  millions  of  miles,  at  the  nli 
and  while  uKmng  from  A  to  a,  the  point  of  of  eighty  Ihonsand  miles  an  hour.  Its  erfait 
its  inferior  conjunction,  its  crescent  becomes  Is  inclined  to  the  ecliptic  in  an  angle  of  three 
more  slender,  Irat  at  the  same  time  more  ex*  degrees  twenty-three  minutes  and  a  biU;  and 
pensive,  till  it  appears  like  the  creiioent  of  the  the  eeeentridty  of  its  orbit  is  less  than  haV 
moon  when  she  is  lees  than  two  days  old.  At  a  million  of  miles,  or  about  the  ^Ij^^  of  iti 
«,  the  dark  side  of  the  planet  is  turned  towards  diameter.  On  the  ground  of  oertaia  obsenrap 
the  earth,  and  conaeqoently  invisible.  The  tions,  it  has  been  supposed  that  it  is  attended 
period  employed  in  passing  through  these  with  a  satellite ;  but  euch  a  body,  if  it  exirt, 
changes,  from  e  to  a  is  about  nine  months  snd  is  seldom  seen,  and  therefore  its  existence  ii 

•  halC  In  passing  through  the  other  eemidiv  considered  as  uncertain.  In  its  elongatiom^ 
cle  from  a  to  6,  c,  d,  e,  it  becomes  a  morning  it  never  removes  ferther  from  the  son  thtt 
alar,  and,  a  few  days  after  the  conjunction,  is  from  forty-live  degrees  to  forty-seven  degteea 
seen  in  the  east  preceding  the  rising  sun.  In  If  its  enlightened  side  were  turned  towaidi 
proceeding  from  a  to  d  and  e,  its  apparent  us  when  it  is  nearest  the  earth,  it  woqU 
motion  is  rapid,  and  it  prssenta  a  crescent  present  a  suHhoe  twenty-live  times  larger 
phase ;  at  c  it  appears  like  a  hal^moon,  and  than  it  generally  does,  and  shine  with  the 
in  the  remaining  part  of  its  course  to  e  its  splendour  of  a  small  moon ;  but,  st  that 
phase  Is  gibbous,  till  it  arrives  at  the  euperior  time,  its  dark  side  is  turned  to  Uw  esitL 
eonjunction,  when  it  again  presents  a  full  en«  To  an  inhabitant  of  Venus,  Mercury  will  a|^ 
lightened  hemisphere.  The  time  employed  In  pear  as  a  morning  and  evening  stsr,  wi^ 
naoving  from  the  inferior  to  the  superior  con-  more  splendour  tlnui  it  does  to  us;  and  Ihi 
Junction  is,  as  formerly,  about  nine  months  earth,  when  nearest  to  Venus,  will  Am 
and  a  half.  forth  with    a    splendour   nearly  ten  tinei 

*  The  following  figures  represent  the  phases  greater  than  either  Jupiter  or  Venus  doet  lo 
af  this  planet,  wnd  its  gradual  increase  of  a|H  us.  This  planet,  like  Mercury,  sometimM 
parent  siae  from  the  period  of  its  superior  con-  makes  a  transit  across  the  disk  of  the  mo. 
junction  to  its  inferior.  Fig.  SS  is  its  phase  The  last  transit  happened  in  1769,  and  thi 
as  a  full  enlightened  hemis^re,  and  its  pn>>  next  will  take  place  on  December  9,  IBli, 
portional  siae  when  compared  with  fig.  30,  at  eight  minutee  past  four,  a.  x^  ^bich  will 
which  represents  it,  when  nearest  Uie  earth  at  be  invisible  in  Britain,  and  in  most  Eorapesa 
its  inferior  conjunction.  At  this  time,  it  is  countries;  but,  as  it  it  a  phenomenon  of  great 
iiir9  times  nearer  and  coneequently  five  timee  importance  in  astronomy,  British  astronomrn 
larger  in  diameter,  and  twenty-five  timee  larger  will,  doubtless,  be  sent  to  obeerve  it  in  tbo» 
hi  surface  than  it  appears  at  its  superior  con*  countries  where  it  will  be  visible. 
Junction.  Pigs.  38,  84,  36,  repreeent  difieiw  This  beautiful  planet,  distinguiibed  from 
•nt  degrees  of  its  gibbous  phase;  26,  ito  half^  all  the  other  stare  by  iu  superior  biilliancgr« 
moon  phase ;  37,  38,  39,  ita  creacent  phase ;  is  occasionally  alluded  to  by  the  sacred  wii> 
where  it  will  be  eeen,  that  as  the  breadth  of  ters,  as  the  **  son  of  the  morning"—**  the 
the  crescent  diminishes,  its  expsnsion  and  day  star,'*  and  "the  bright  and  morning 
length  incrseee,  as  it  is  then  approaching  star:*' emblematical  of  the  Redeemer  of  man- 
Merer  the  earth.  Fig.  80  reprssento  iu  dark  kind,  givmg  light  to  the  world  after  a  loog 
side  turned  towhrda  ua  at  the  infarior  oonjune-  night  of  aupentition  and  darkness,  and  of 

Its  cheering  influence  on  the  minds  of  nnliil 
men,  when  the  *<day  star"  from  on  high 
hath  arisen  in  their  hearts.  When  viewing 
the  bright  iuminaiiee  of  the  sky,  and  especial- 
ly the  mommg  star,  and  when  we  coosider 
2-  29  .J^.  ^  beautiful  order  and  amngement  of  these 

^j^v  ^^1^^         ^^^^^        orbs,  the  placid  infiuences  they  difluse,  sad 

^^^A      ^^^M|       ^^^^^       the  harmony  with  which  all  their  movemeoti 
^^V  )      ^^^HU       ^^^^^P       are  performed,  a   contemplative   mind   ean 
^^^/        ^^^V^        ^^^^^       scarcely  refrain  from  contrasting  such  soenei 
^^^^  ^^^^         with  the  darkness  and  disorder  which  prevail 

tion.  In  moving  firom  tho  inferior  to  the  su-  in  the  morel  world.  While  the  sim  diifiieps 
perior  conjunction,  it  passes  through  all  these  his  splendoura  by  day,  and  the  moon  and  the 
phases  in  a  reverae  order.  Firatitappeanaa29,  stare  shed  their  mild  radiance  by  night,  itii 
then  as  28,  snd  till  it  arrivesat  the  phase  fig.  33.  still  neceesary  to  the  happiness  of  our  worid 
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Ihat  intetlectuftl  light  and  Mcrad  joy  ihould  Hie  ttmiMpherp,  tnd  fabtomnMn  oonconloM, 
be  diffused  over  the  minds  of  its  inhabitants  and  those  which  are  the  resalt  of  the  variona 
—of  which  the  light  of  these  lominaries  it  prooeasee  of  the  arts — the  iox  and  lefloz  of 
designed  to  serve  as  an  emblem.  When  the  the  sea — the  iowing  streams — ^the  roaring 
morning  star  makes  its  appearance  near  the  cataracts — ^the  stormy  winds — ^the  waving 
eastern  horizon,  it  is  a  sign  that  the  sun  will,  forests — the  shipe  moving  on  the  face  of  tha 
ere  long,  arise,  and  that  the  darkness  of  deep — and  the  steam-carriages,  with  their 
night  will  soon  be  dispelled.  When  the  hundreds  of  paasengera  flying  along  the  rail- 
'*  day  star**  arises  on  the  benighted  mind,  it  way  course.  There  is  net,  perhaps,  one  oat 
Intimates  that  gloom  and  darkness,  with  aH  of  a  thousand  of  the  earth's  inhabitants  that 
their  accompaniments,  formerly  brooded  over  has  the  least  conception  that— besides  every 
it:  but  now  that  the  light  of  Divine  truth  other  movement  of  which  he  is  susceptible— 
has  begun  to  irradiate  the  darkness,  it  a  sign  he  is  carried  along  through  the  regions  of 
that  this  light  will  still  increase,  and  shine  infinite  space  with  tlie  rapidity  of  tbousanda 
more  and  more  unto  the  perfect  day,"  till  at  ef  miles  every  hoar.  Yet  this  is  a  foot  which 
length  it  blend  itself  with  the  gloriee  of  the  is  not  anerely  probable,  but  certain,  and  can 
celestial  world,  where  ''the  sun  shall  no  be  demonstrated  to  the  conviction  of  everf 
more  go  down,"  where  the  Lord  God  shall  be  ene  who  is  willing  and  qualified  to  enter  in- 
an  everlasting  light,  and  where  the  days  of  to  such  investigations, 
darkness  and  **  mourning  shall  be  ended."  Could  we  take  our  station  on  the  surface  of 

the  moon,  we  should  behold  the  earth  hanging 
■  Mke  a  great  globe  in  the  firmament,  appearing 

with  a  sorftoe  about  thirteen  times  larger  than 
SxcTiov  rV.  the  moon  does  to  ns,  and  turning  round  ite 

di/ierent  sides  to  our  eye — sometimes  present* 
7%e  Earth  considered  as  a  Planetary  body,  ing  the   view  of  America  and  the  Pacific 

Oman,  and  at  other  times  Asia,  Africa,  Eo* 
(I.) — General  view  of  the  EartVt  sur^  rope  and  the  Atlantic — sometimes  appearing 
face,  atmosphere,  magnitude,  and  method  like  a  large  erasoent,  or  half-moon,  and  at  other 
of  finding  ite  dimensions, — It  may  seem  times  with  a  foil  enlightened  hemisphere, 
strange  to  some  readera  that  this  world  on  Were  we  placed  on  the  surface  of  Venus,  we 
which  we  reside  should  be  conlidered  a  planet-  should  behold  the  globe  on  which  we  live  ap» 
ary  ori) ;  as,  at  first  view,  it  appears  to  bear  peering  in  the  asure  sky  Hke  a  large  bright 
no  resemblance  to  any  of  the  orbs  that  appear  atar,  as  that  planet  appears  to  us  when  an 
in  our  nocturnal  sky.  The  planets,  as  they  evening  or  morning  star;  and  the  moon,  which 
are  seen  in  the  heavens,  by  the  unassisted  appeara  so  large  in  our  firmament  would  be 
eye,  appear  only  as  comparatively  small  pointa  seen  only  like  a  very  small  star,  very  near  the 
of  light;  wherciis  the  earth,  from  whatever  earth,  and  constantly  moving  around  it.  At 
point  it  is  viewed,  appears  the  largest  body  certain  times,  the  earth  would  appear  neaitf 
oar  eyes  can  any  where  behold,  and  when  ten  times  larger  than  Venus  does  to  us,  and 
we  traverse  it^  surface,  either  by  sea  or  land,  would  present  the  appearance  of  a  small  bril* 
there  appear  no  boundaries  to  its  dimensions,  liant  moon.  Were  we  placed  on  the  planet 
From  the  positions  in  which  we  are  permitted  Mara,  which  is  much  further  from  the  sun 
to  view  any  portion  of  the  earth — even  when  than  Venns,  the  earth  would  appear  altemate- 
we  ascend  several  miles  above  its  surface  in  ly  as  a  morning  and  evening  star,  exhibiting 
balloons — it  exhibits  no  luminous  aspect  such  diflerent  phases,  as  Venus  does  to  us,  but  with 
as  that  which  the  celestial  bodies  present ;  so  a  leas  degree  of  sise  and  splendour.  It  might 
that,  at  firat  view,  we  might  be  apt  to  sup-  not,  perhaps,  shine  with  so  much  brilliancy 
pose  that  no  similarity  can  exist  between  our  as  Venus,  but  it  would  probaMy  appear  with  a 
sublunary  world  and  the  orbs  of  heaven,  lustre  similar  to  that  which  Mara  presents  to 
Besides,  the  celestial  orbs  are  apparently  in  us.  Nor  need  it  be  wondered  at  that  the  earth 
rapid  motion  from  one  region  to  another,  should  appear  as  a  luminous  body  from  such 
while  the  earth,  as  a  whole,  appeara  to  be  at  distant  positions ;  for  we  have  demonairative 
rest  In  the  centre  of  the  celestial  motiona.  proof  that  Venus,  Mars,  and  all  the  other 
Whether  we  sit  in  our  apartments,  or  walk  planets,  though  they  appear  tike  ahining  orb% 
in  the  fields,  we  feel  no  motion  in  the  solid  are  in  reality  dark  bodies  like  the  earth,  and 
earth  which  supports  ns,  and  are  apt  to  have  no  light  of  their  own  but  what  they  re* 
imagine  that  the  portion  of  the  globe  on  which  ceive  from  the  sun ;  and  it  is  only  when  tbo 
we  dwell  remains  invariably  in  the  same  portions  of  their  sides  which  are  enlightened 
point  of  infinite  space.  We  perceive  no  by  the  sun  are  turned  to  us  that  they  are  seen  in 
motions  connected  with  our  worid  but  those  the  heavens.  On  some  occasions,  the  darii 
which  are  produced  by  the  riven,  the  ocean,  «de  of  Venus  b  completely  turned  towanii 

180  4  L  S  f  96S) 


40  TBB  SOLAR  STSTEM. 

Ilw  MTth,  aad  Iben  4m  ia  inTiBbto ;  aad  kmim-  of  witar,  which  exhiUt  ■  (nmrnhit  Imgulu 
tiwiw,  whwi  in  Ifaia  pMtlian,  hu  Iwan  ■oen,  ■ppeitincv.  prewntiiig  ■  number  of  ntinfl 
Kke  ■  dark  ipat,  to  paw  •cnm  tha  £«»  of  liw  and  inilFTitationi,  and  a  gtrat  diffrreDR  of 
HD.  Thaaa  aiiil  oUirr  drcomaUacM  demon-  breadth  in  diSarenl  pltrra.  Tha  lint  band  i( 
atrate  that  tfa«  planat*  an  in  Iheimaliea  daA  earth  ia  the  Eaatcm  CoDtinrnt,  comprrfaend- 
bodiaa.  and  ahin«  only  by  wfcction  ;  andcon-  ing  Enropc,  Aaia,  and  ATrica.  the  gmlnt 
•eqneatl;  that  tha  e«tlt,  thou^  a  dark  body,  length  ot  which  ia  in  ■  line  beginning  ibonl 
will  appear  to  ahina  at  a  diatance  by  raflaeling  tha  northern  part  or  Tartary,  and  eilcnding 
the  aolar  nya  whieb  (all  upoo  it,  aa  tha  dioih)  to  tha  Capa  nf  Qood  Hope,  or  from  A  U  B, 
doaatoua.  We  him  alraady  prtxad,  that,  aa  Eg.  31,  which  line  mcaauret  aboal  10.000 
a  planet,  the  earth  turoi  round  ita  aiia  erary  milea  Trom  north-catt  la  aoQlb-KriL  Tbii 
■weoly-raur  houra;  and,  in  the  aequel.  we  body  of  land  conlaina  thirty-aii  mrllioiii  of 
ahali  endeavour  to  ahow  that  it  alao  morea  acjuara  milea,  fbrtning  nearly  Dne-GflhoTtbe 
mand  tha  ann  in  company  with  Iha  other  aarftae  ot  Che  terraqueoua  globe.  1'be  olliit 
planet*.  In  tha  mean  time,  wa  may  take  ■  band  of  earth  ia  the  Weitrm  CoalinrnI, 
briaf  view  o{  the  aurhee  irf  nur  globe,  which,  which  oonpiebeiida  North  and  Sonlh  Am» 
is  aonw  of  it*  fealuraa,  may,  perhapa,  raaenv 
UetboaearaomeoftbeMherplaaetary  worlds  Fig.  81. 

When  we  caacoureyeaaround  ua.  and  take 
kieoeral  lurrey  of  the  aurfaca  of  tha  earth,  cf 

tbouaand*  of  nbjacta  pfaaent  themaelTea  to  the 
tMW  wfaich  demand  atMntiod.  One  of  the 
taoat  obiioua  and  coounoa  arrangemeo  la  which 
we  behold  in  alrooat  ercry  country,  ia  the 
nnlant  covering  of  the  earth,  which  ia  formad 
br  mn  aaaemblage  of  beiba,  plaola,  itaruba,  and 
lIMa  o(  Tarioua  ahadea,  which  diieni^  the 
laadacape,  ai>d  refreah  the  organa  of  (iaion; 
fbl  there  ia  ou  colour  ao  pleaaing,  and  which 
refreahea  the  aye  to  much  aa  tha  Tariou* 
alutdaa  of  green.  When  we  enlarge  Ibe  circle 
of  our  view  by  Iraielling  Ibrough  difiarent 
oounlriaa,  we  behold  otqecia  of  a  more  grand 
and  magnificont  deaoription  ;  rangaa  of  moun- 
taioa,  hundreda  of  milea  in  length,  with  their 
MBimila  liaiog  above  tha  ctouda,  praaantiog  a 
aceue  of  rugged  grandeur  and  •ublimity; 
litrera,  mlliag  their  *aa(  maaaea  of  walera,  in 
ooaraa*  of  hundreda  or  thouaanda  of  milea 
towarda  the  ocean,  in  which  they  are  abaorb- 
•d  I  the  ocean  itaetf.  in  ila  numeroua  winJinga, 
ipteadiag  it)  immenae  aheat  of  walera  oier 
laore  than  half  the  globe,  riaing  and  aobaiding 
at  oertaia  intervala,  and  farming  a  mediuoi  of 
oOBununicatioa  between  the  moat  diatant 
ragiona  of  tha  globe.  Ia  *ariaaa  ragiona  of 
the  •Btlh,  wa  behold  ■ipaoaiT*  lakea  and  in- 
land aeaa  diieruAcd  with  numerou*  ialawti, 
loft;  and  abrupt  pree^Noea,  capee,  and  pnxn- 
ontoriea,  daahing  calaracU,  un&lhomahla  ea*- 
ctiMi  rapid  whirlpoola.  avalanchae  hnriing 
down  the  declivilie*  of  lofty  mountaina,  tha 
icabs^a  of  tha   polar  region*,  Ihe  luxuriant 

■aena*  of  the  torrid  lonea,  and  numeroua  toI-  rica.  Ita  greateat  length  ia  in  a  line  frnm  >M 
canoea  aurrouoded  with  amoke,  and  pouring  mouth  of  the  mer  Plata,  in  South  Amenoi. 
forth  from  their  cralera  aahe*,  flainea,  red.hot  to  the  land  beyond  Hndaon'a  bey,  or  from  C 
BIMiea,  and  atreame  of  melted  lavs  on  the  ani-  to  D.  Thia  line  meaMirc*  eight  Ibooaaa 
nraoding  rfgion*.  mile*;  and  Ihe  whole  of  Ihi*  conlinenl  tea- 

When  we  contemplate  oar  globe  in  ita  tain*  fourteen  milliana  of  *nmn  mile*.  ImdI 
largeat  and  moat  general  featnrea,  we  find  ita  little  more  than  one-third  of  the  weilr in  con- 
aarfcce  divided  from  north  to  aoutb  by  two  lioenL  Soulh-eait  of  the  weilern  conUnaX 
Urge  baada  of  earth,  and  two  atill  larger  banda  ia  a  large   body  of  l«od,  which  may  1"  «<■* 
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•idered  ai  •  third  oontinent ;  namely,  New  ginng  pUy  to  Che  anioMl  funitioDa.  This 
Holland,  which  is  3400  miles  in  length,  and  atmosphere,  though  almoet  impalpable  to  oar 
1800  in  breadth,  and  contains  nearly  three  senses,  is  now  ascertained  to  be  a  compound 
millions  of  square  miles.  Besides  the  hands  substance,  oompoaed  of  two  very  difleront  and 
of  earth  now  specified,  there  are  numerous  aUnost  opposice  substances,  as  to  their  quail* 
extonsiTe  portions  of  land  dispersed  through-  ties.  One  of  its  ingredients,  which  fomM 
oat  the  ocean,  such  as  the  islands  of  Mada-  about  four-fifths  of  the  whole  atmosphere,  ia 
gasrar,  Sumatra,  Borneo,  New  Guinea,  Great  of  such  a  nature  that  no  fire  will  burn  in  it« 
Britain,  Ireland,  and  hundreds  of  others.  and  if  man  or  other  animals  breathe  it,  life  ia 

Between  the  two  large  continents  now  aUnost  inatantly  extinguished.  The  other 
stated,  Ho  two  immense  bands  of  water,  which  ingredient,  which  forma  only  one-fifth  of  th« 
are  called  the  Pacific  and  the  Atlantic  oceans,  atmosphere,  is  the  principle  of  combustion. 
The  Pacific  is  at  least  1 1,000  miles  from  north  and  produces  the  roost  rapid  and  splendid  de» 
to  south,  and  10,000  miles  in  breadth  from  east  flagration  of  all  combustible  substances,  and 
to  west  The  Atlantic  is  about  3000  miles  even  a  steel  wire,  made  red  -  hot,  it  plunged 
broad  from  east  to  west,  and  more  than  10,000  into  this  sp^es  of  air,  will  take  fire  and  bum 
miles  in  length  from  north  to  south.  It  lies  with  the  utmost  brilliancy.  Animala  might 
between  the  western  shores  of  Europe  and  breathe  it  for  some  time  without  much  snnoy* 
Africa,  and  the  eastern  shores  of*  America,  anee;  but  it  would  soon  waste  the  functions 
The  Pacific  occupies  the  whole  range  between  of  the  animal  system.  It  is  by  an  admirable 
the  western  coasts  of  America  and  t^e  eastern  combination  of  theao  two  opposite  principles 
eoasts  of  Asia,  oocupymg  nearly  the  one-half  that  the  air  we  breathe  is  constituted  ;  and  in 
of  the  globe.  The  relative  positions  of  these  this  combination,  the  wisdom  and  goodness 
^continents  and  oceans  will  be  seen  by  an  in-  of  our  beneficent  Creator  is  clearly  manifest* 
apection  of  fig.  81,  where  it  may  be  noticed  ed ;  for  had  theae  principles  been  combined 
that  the  projectiona  of  the  eastern  side  of  the  in  a  Teiy  diflerent  proportion,  pain,  sufibea* 
American  continent  nearly  correspond  with  tion,  or  death  might  have  been  produced  ia 
the  identations  of  the  .western  side  of  the  ail  animala  that  breathed  it.  It  is  in  this  at* 
eastern  continent ;  so  that,  if  we  could  con-  mosphere  that  the  birds  fiy,  and  the  clouds 
oeive  the  two  continents  brought  together,  are  auspended — where  rain,  hail,  and  snow 
they  would  nearly  correspond,  so  as  to  form  are  formed — where  a  portion  of  the  ocean, 
one  compact  continent,  with  two  or  three  of  the  seas,  and  f  f  the  rivers,  is  continually 
■mall  gulfs  between  them.  The  following  are  ascending,  to  form  those  clouds  which  water 
nearly  the  dimensions  of  the  different  oceans,  and  fructify  the  earth — it  is  the  medium 
The  Pacific  covere  eighty  milliona  of  square  in  which  whirlwinda  rage,  and  lightnings 
miles;  which  is  far  more  than  the  extent  of  flash,  and  thundera  roll;  and  were  it  swept 
all  the  dry  land  on  the  face  of  the  earth.  The  from  the  earth,  or  were  its  constituent  prind- 
Atiantic  covere  twenty-five  millions;  the  pies  materially  changed,  eveiy  living  being 
Indian  ocean  thirteen  millions;  the  Southern  would  soon  disappear  from  all  the  regions  of 
ocean  twrnty-five  millions ;  the  Northern  earth,  air,  and  sea.  Were  the  Creator  dis* 
ocean  five  millions ;  the  Mediterranean  one  poaed  to  deatroy  the  human  race  on  account 
million ;  the  Black  Sea  170,000  square  miles ;  of  their  transgresdons,  he  has  only  to  extract 
the  Baltic  175,000;  the  North  Sea  160,000.  one  of  the  ingredients  which  compose  thst 
And  if,  aa  La  Place  has  estimated,  the  tides  atmoaphere  which  aurrounda  ua,  and  the  aw« 
demand  an  average  depth  of  three  milea,  the  ful  catastrophe  is  at  once  aocompliahed ;  so 
whole  ocesn  will  contain  4S0  millions  of  cubic  that,  in  his  **  hand  is  the  soul  of  every  living 
milea.  The  whole  surface  of  the  ocean,  then,  thing,  and  the  brsslh  of  ail  mankind."  Bat 
contains  about  149  millions  of  square  miles,  hie  fbrbearanes,  in  this  reapect,  is  a  pslpabls 
which  ia  more  than  three  timea  greater  than  evidence  that  be  is  ••  alow  to  anger,  •*  aser* 
the  surfiice  of  the  land,  which  containa  only  cifnl  and  gradoaa,"  **  abdndant  in  goodnees^ 
forty-nine  millions  of  square  miles.  and  that  <*  his  tender  mereies  are  over  all  his 

Around  this  vast  body  of  land  and  water  works." 

the  Creator  has  thrown  an  atmoaphere,  or      In  regard  to  the  magniiude  of  the  earth,  it 

body  of  air,  which  ia  aa  esaential  to  the  ex-  may  be  atated  that  ita  circumference,  or  a  line 

istence  and  comfort  of  the  living  beings  that  going  qdte  round  it,  measures  about  94,919 

dwell  on  its  surface,  as  any  other  arrangement  milea ;  and,  of  eouraa,  ita  diameter,  or  a  line 

reapecting  our  world.    The  denser  part  of  this  passing  from  one  side  to  another  through  its 

body  of  air  extenda  to  the  height  of  about  forty-  centre,  meaaurea  7980  miles,*  and^e  num- 

five  miles  above  the  surface  of  the  earth,  but 

iU  density  gradually  decreases  in  proportion      *  As  the  ftlrcomferease  of  a  circle  or  globs  la 

es  we  ascend  into  ils  hiaher  reeions  •  and  st  '**""^  ^^  nuthemttilclsni  to  bear  a  certain  deftaiM 
as  we  ascenu  inio  lis  nigner  regions ,  ana  ai  propo^riton  to  the   disaieter-wtien  the  one  Is 

a  certam  height  it  la  unfit  for  raapintion  and  known  tbe  otker  is  easUjr  determiiisd  by  catealiN 

(»4») 
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Wr  of  fquara  miles  on  iti  tarftoo  U  about  197       When  the  earth  wm  Mctitalned  to  be  oett 

BHJIiont.     It  has  been  ascertained,  by  ▼arious  ly  of  a  globular  figure,  and  when  the  inclhe4 

nperiments  and  Measurements,  that  the  earth,   was  discovered  of  finding  the  distance  of  any 

Mrictly  speaking,  is  not  exactly  of  the  shape  plaoo  from  the  equator,*  or,  in  other  wsrd% 

•f  a  globe,  hut  of  an  ohiata  spheroid,  being  its  latitude,  a  foundation  was  Isid  for  fiodiog 

•onewhat  flattened  at  the  poles,  and  having  the  ctreuoifeienoe,  and  other  dimensioof  of 

its   polar  diameter  about  twenty-six    miles  the  globe.    Every  circle,  or  every  cirea» 

shorter  than  the  diameter  passing  through  the  finenee  of  a  sphere,  whether  great  or  smaJl,  ii 

equator.     But  tlie  difibience  is  so  small,  eom-  divided  into  360  equal  parts.    This  numbtr, 

pared  with  the  whole  bulk  of  the  earth,  that  three  hundred  and  sixty,  Is  arhitraiy,  aod  any 

though  a  spheroid  were  constructed  of  the  other  number,  soch  as    four  hundred,  liz 

exact  shspe  of  the  earth,  and  fifteen  feet  in   hundred,  or  one  thousand,  might  have  been 

diameter,  it  could  not  be  distinguished  by  the  fixed    upon  ;  but    mathemattciana,  in  mMt 

aye  from  a  common  globe.  countries,  have  fixed  upon  three  hundred  aii4 

To  soms  readers  it  may  appear  aomewbat  sixty  as  the  number  of  degrees  or  diviaooi  io 

strange  that  we  should  speak  wi^  so  much  a  circle ;  because,  in  the  first  place,  it  wai 

oenfidence  of  the  bulk  and  disMUsions  of  the   formerly  supposed  to  be  about  the  number  of 

world  we  live  in,  which  has  never  yet  been  days  in  a  year,  and  in  the  next  place,  becaoM 

•ompletely  explored ;  and  they  may,  perhaps,  it  is  a  nOmber  that  may  be  divided  iuta 

wish  to  knew  how  it  is  possible  to  determine  halves,  quarters,  and  eighths,  without  fno 

ks  magnitude,  figure,  and  other  properties  and  tions.     Now  in  order  to  obtain  the  dimea- 

Biiataona.    It  most  he  confessed  that  to  men-  sions  of  the  earth,  it  was  only  necesaaiy  thst 

aars  the  earth,  and  determine  its-  nmgnitude,  one  degree  on  its  surface  ebould  be  accurately 

and  its  exact  figure,  is  one  of  the  most  won-  measurad  in  order  to  obtain  the  whole  cireoai- 

deHiil  enterprises  which  has  ever  been  undeiw  ferenoe.    To  accomplish  this,  we  mast  draw 

taken  by  man.    How  shall  a  creature,  only  a  meridian  line— that  is,  a  line  that  mm 

«x  feet  high,  whose  longest  measures  are  directly  north  and  south,  at  any  place  we 

yards,  |K>les,  and  chaana,  be  able  to  travejae  make  rhoies  of  Ibr  the  first  atstion,  and  Bad 

•very  region  of  this  gieat  world,  and  measure  the  Utitiide  or  height  of  the  pole  at  that  ju- 

its  dimenstons  1     His  stature  and  his  longest  ticniar  place.     We  must  then  prolong  tbi 

meaauros  are,  when  compared  with  the  whole  meridian  line,  either  northwards,  till  we  cem 

earth,  but^  as  a  grain  of  s^  to  a  range  of   to  a  place  where  the  Uititode  is  exsdJy  oae 

mounuino.    Bsoides,  there  are  portions  of  degree  more — or  southwards,  till  it  ie  ooi 

the  earth  which  have  never  yet  been  reached  degree  lees  than   at  the  first  station.    We 

either  by  sea  or  land ;  and  although  he  were  must  then  measure  the  distance  betweeo  then 

la  carry  his  measuring  lioee  along  with  him,  two  places,  in  miles,  leagues,  yards,  or  any 

and  extend  them  to    furlongs,  miles,   and  other  known  measures;  and  then  we  obtain 

leagues,  yet  he  oould  not  go  round  the  cir-  the  number  of  miles,  etc,  conUined  in  one 

enmlfBrence  of  the  earth  to  obtain  iu  exact  degree,  or  the  three  hundred  and  rixdetb 

Measure.  MounUins,  riven,  seas,  and  oceans,  part  of  the  earth*s  circumference ;  and  the 

tmd  many  other  obetaclaa  would  be  continual  number  of  miles,  etc,  contained  in  one  de> 

iMpedimenU  in  his  way,  aod  would  soon  put  gree,  being  multiplied  by  three  bundled  and 

■»  entire  stop  to  his  pregress,  and  the  attain*  sixty,  gives  the  whole  circumference  of  the 

neot  of  his  object    But,  notwithstanding  earth.     And  when  the  drcumferaooe  ii  ob> 

anch  difficultiea,  manip  by  the  exercise  of  his  tained,  the  diameter  may  be  found  by  lb* 

•aliooal  powers,  and  the  knowledge  he  has  rule  given  in  the  preceding  note,  (p.  41.) 

neqnired  of  the  pusitioos  and  motions  of  the  And  when  the  cireumference  and  diuneler 

heavenly  bodies,  has  been  enabled  lo  deter*  are  known,  the  number  of  square  mike  on 

Minok  to  a  very  near  approximation,  the  exact  its  surfaoe,  and  the  number  of  cubical  niilee 

dimenaions  of  his  earthly  habitation,  without  in  ito  solidity  may  be  obuined  by  an  eoij 

potting  himself  to  the  trouble  of  travelling  to  calculation.    But  although  one  degree  aoca- 

the  most  distant  regions,  or  even  removing  rately  measured  would  determine  the  dimen- 

ftoM  the  land- of  hia  nativity.  Mons  of  the  earth,  yet  more   accuracy  ia 

obtained  by  measurmg  three,  five,  eight;  er 

ft?r.  T^l  P*?;!^*?'  ?^  «>»•  f I'Mwferenee  of  a  ton  degrees,  as  has  been  done  by  se»eial 

circle  to  lit  diameter  Is  nearly  a«  21  to  7— more  «•      ^^  ^^^ 

acenrately  at  8. 1419  to  I.    Therefore,  If  we  nultl-  European  nations. 

Cljr  the  eircomrereaoa  by7,aR4  divide  tbe  priMlect  .  .      .^w 

y  M,  we  obuin  the  dioaieiiir,  nearly.    And  if  we      ♦The  equator  la  a  great  circle  of  the  nna, 

multipiy  the  diameter  by  tt.  and  divide  by  7,  we  equally  diatant  f^om  the  north  and  aoatb  powj 

obtain  the  circumference.  But  we  obtain  the  reault  and  divldne  tbe  globa  lute  taro  equal  paru  c^ms 

mora  aecaraiely  by  roultlHyinK  the  diameter  by  the  northern  and  aouthern  bemifpberet-    rroai 

1.1416.  In  order  to  obtain  the  circumference ;  and  thia  circle  tbe  latitudea  of  placet  are  coantM. 

by  dividing  the  circumference  by  3.1416,  to  obtain  either  northward  or  aouthward.    It  la  reprtaeaiea 

the  dUmeter  by  the  Ihie  B  Q,  la  fig.  SI. 
CM5) 
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On  (h«  general  principle  now  ftated,  Mr.  irregnlaritiee  of  the  planetarj  motione  are 
Richard  Norwood,  in  the  jear  1635,  attempt-  completely  accoanted  for,  and  the  whole  sys- 
ed  to  find  the  circumference  of  the  earth  hy  tem  presents  a  scene  of  unity,  harmony,  and 
measuring  a  meridian  line  between  London  order,  worthy  of  the  perfections  and  the  plans 
•od  York.  He  took  the  sun's  altitude  when  it  of  Him  who  is  •*  the  only  wise  God," — who 
was  in  the  summer  solsttce,  both  at  London  *'  hath  established  the  world  by  his  wisdom,  and 
•nd  York,  with  a  sextant  of  eight  feet  radius,  hath  stretched  out  the  heavens  by  hb  undei^ 
and  by  that  means  found  the  difference  of  standing."  Whereas  if  the  earth  be  supposed  at 
latitude  between  these  two  cities  to  be  two  rest  in  the  centre  of  the  system,  the  onler  and 
degrees  and  twenty-eight  minutes.  He  then  harmony  of  the  solar  system  appears  com- 
measured  their  distance,  in  as  exact  a  manner  pletely  destroyed,  the  motions  of  the  planets 
•s  possible ;  and  having  taken  into  the  account  present  an  inextricable  maze,  their  phenomena 
all  the  turnings  and  windings  of  the  road,  cannot  be  accoanted  for  on  any  rational  prin- 
with  the  ascents  and  descents,  he  reduced  it  ciples,  and  no  evidence  of  wisdom  can  be 
to  an  arc  of  the  meridian,  and  found  it  to  traced  in  the  arrangements  of  the  system  to 
«ontain  12,849  chains;  and  this  distance  which  they  belong.  '  Again,  the  snn  is  the 
being  compared  with  the  difierence  of  latitude,  fountain  of  light  and  heat  for  irradiating  and 
gave  5,209  chains,  or  967,200  English  feet  to  cheering  all  the  planets  and  other  moving 
a  degree,  which  is  equal  to  sixty-nine  and  a  bodies  of  the  system,  and  therefore  it  is  ne- 
half  miles  and  fourteen  poles,  and  which  was  cessaxy  that  this  luminous  oi1>  should  be  placed 
considered  as  a  near  approximation  to  the  in  the  centre,  from  which  position  alone  its 
truth,  according  to  which  the  eircumferanoe  rays  can  be  distributed  in  proper  proportions 
of  the  earth  would  be  about  25,035  miles,  to  all  the  worlds  which  revolve  around  it 
Since  his  time,  various  admeasurements  have  Wero  the  earth  at  rest  in  the  centra  of  the 
been  made  of  different  parts  of  the  earth's  system,  and  the  sun  and  the  planets  revolving 
surface,  from  which  its  extent  has  been  still  around  it,  as  was  formerly  supposed,  the 
more  accurately  ascertained.  The  French  planets  would  be  at  certain  times  at  very  di^ 
have  measured  a  meridian  line  extending  ferent  distances  fh>m  the  sun ;  and  oonse- 
from  Dunkirk  to  Formentara,  an  island  in  quently,  in  one  part  of  their  orbits,  they  would 
the  Mediterranean,  an  extent  of  about  eight  be  scorched  with  superabundant  heat,  and  ia 
degrees;  and  a  trigonometrical  survey,  for  another  part  frosen  with  insuflerebte  cold, 
the  same  purpose,  under  the  direction  of  the  But  from  the  centre  of  the  system  the  emana* 
British  government,  has  lately  been  extended  tions  of  light  and  heat  can  be  equally  distri* 
over  Great  Britain.  From  all  the  admeasure-  buted  to  all  the  planets,  whether  primary  or 
ments  hitherto  made,  it  appoara  that,  on  an  secondary ;  and  the  whole  presents  to  view  A 
average,  a  degree  of  the  meridian  may  be  system  of  harmony  and  order, 
veckoiied  at  sixty-nine  and  one-fifth  English  The  foUowmg  summary  of  arguments  oa 
miles ;  which  makes  the  circumference  of  the  this  point— iKd  our  Kmits  permit  us  to  explain 
globe  24,912  miles.  It  may  just  be  noticed  and  illustrate  them — ^would  appear  demon* 
fiuriher  on  this  point,  that,  as  the  esrth  is  not  stralive  to  every  one  who  is  acquainted  witli 
an  exact  sphere,  but  a  spheroid,  a  degree  of  the  solject  1.  The  planets  Mercury  and 
latitude  must  measure  more  in  the  polar  re-  Tenus  are  observed  to  have  two  conjunctions 
gions  than  near  the  equator.  From  actual  with  the  sun,  bat  an  never  in  opposition  to 
measurements  it  has  been  found  that  a  de-  that  luminary,  that  is,  they  are  never  seen  in 
gree  of  the  meridian  in  Lapland,  measures  the  east,  or  opposite  part  of  the  heavens,  when 
six  and  a  half  English  furlongs  more  than  a  the  sun  has  just  set  in  the  west.  Now  this 
degree  at  the  equator.  circumstance  could  not  poesiUy  happen,  onkss 

(2.)  Proofs  of  iht  annual  motion  of  the  the  orbits  of  these  planets  lay  within  the  orbit 
Earih. — We  have  formerly  demonstrated  the  of  the  earth.  If  they  revolved  around  th« 
the  diurnal  rotation  of  the  earth  which  causes  eirth  as  a  centre,  as  the  ancients  supposed, 
the  appearance  of  the  rising  and  settmg  of  the  they  might  frequently  be  seen  in  opposition  ttt 
sun,  moon,  and  stara.  We  now  proceed  to  the  sun.  2.  The  greatest  elongation,  or  di» 
state  very  briefly  some  of  thoee  considerations  tance,  of  Mereuryfiom  the  sun  is  twenty-nine 
or  arguments  by  which  it  is  proved  that  the  degrees;  and  the  greatest  elongation  of  Venus, 
earth  revolves  round  the  sun,  as  the  centre  of  or  the  distance  to  which  it  ever  recedes  from 
Ihe  system,  once  every  year.  the  sun,  is  forty-eight  degrees,  which  corre^ 

In  the  first  place,  there  are  certain  general  pond  exactly  vvith  the  distanocs  assigned  then 
Moaiderations  that  render  it  highly  probable,  in  the  system ;  but  if  tliey  moved  round  the 
If  not  certain,  that  the  earth  must  have  a  earth  as  a  centre,  they  would  sometimes  be 
motion  roun  J  the  sun.  If  we  admit  the  seen  one  hundred  and  eighty  degrees  from  the 
annual  motion  of  the  earth,  then  all  the  phe-  sun, — a  circumstanee  which  was  never  ob> 
Domena  of  the  heavens^  and  the  apparent  served  either  in  ancient  or  modem  timei^ 

(•67) 
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8.  Th«  planats,  Mtn,  Jupiter,  tnd  Saturn,  about  nxty-eigfat  milliou  oT  mile*  for  bcr  ml 
sod  til  the  other  raperior  pUoet*,  have  each  mean  distance.  Bui  thia  taw,  which  appliM 
their  conjunctions  with  the  aun,  and  oppost-  to  all  the  heavenly  bodies  without  exceptioo, 
tions  lo  him,  which  could  not  be  unless  their  is  completely  set  aside  and  destiojed,  were  the 
orbits  were  exterior  to  the  orbit  of  the  earth,  una  and  phuets  to  be  eoosideied  as  uxniog 
4.  In  the  arrangement  of  the  planets— accord-  round  the  earth  as  the  centre  of  their  motiom. 
ing  to  the  system  which  places  the  aun  in  the  Iq  abort,  were  we  to  auppoae  the  earth  at  rest 
centre— they  will  aU  be  sometimes  much  in  the  centre  of  the  planetary  syiiem,  the 
nearer  the  earth  than  at  other  times;  and,  con-  motions  of  all  the  planets  would  present  t 
aequ«ntly,theirbrightnesa  and  apparent  diam-  ,cene  of  inextricable  confuskm— a  scene  cf 
eters  will  be  proporUonally  greater  at  one  ^ich  disorder  and  confusion,  as  would  pmile 
period  than  at  another,  which  oorreqwnds  not  only  man,  but  the  most  intelligent  trch- 
with  every  dsy's  observationa.  But  accord-  ^^gel  to  account  for.  and  to  explain  in  coo- 
ing to  the  syalem  which  places  Jhe  eaitb  in  .latency  with  the  perfections  <rf  a  Being  cf 
the  centre,  their  apparent  magnitudes  should  infinite  wisdom  and  intelligence.* 
always  be  the  same,  wMch  is  contrary  to  fad ;  The  most  complete  and  sensible  demonetn' 
the  planet  Mars,  for  instance,  being  in  one  tion  of  the  annual  motion  of  the  earth  n 
part  of  ita  course,  five  times  fearer  the  earth  fi,miehed  by  Dr.  Bradley's  discovery  of  "the 
than  m  another,  and  consequently  appearing  aberration  of  the  light  of  the  fixed  ttanT 
twenty-five  Umea  Urger  in  suriaoe.  6.  AU  in  endeavouring  to  determine  the  annail 
the  planets,  in  their  movemento  through  the  parallax  of  the  stars,  he  discovered  that  the; 
heavens,  are  seen  sometimes  to  move  toward  ,„  not  motionless,  but  that,  during  the  time 
the  east,  sometimes  toward  the  west;  and  at  (^^  ^arth  takes  to  traverae  ita  orbit,  euchcf 
certain  pointo  of  their  orbits,  they  appear  fixed  them  as  are  in  a  plane  perpendicular  to  thii 
for  some  time  in  the  same  position  ;  all  which  prbit,  appear  to  describe  drdes.  This  it  the 
diversities  of  apparent  motion  are  the  necea-  phenomenon  called  « the  aberration  of  light," 
aary  reaulto  of  the  earth'a  annual  motion,  and  ^hjci,  j,  found  to  be  the  motion  of  light  com. 
are  completaly  accounted  for,  when  Uie  aun  ia  h^j^ed  witii  the  progresaive  motion  of  Uis  eaith 
considered  aa  Um  oantn  of  the  syatam,  and  ;„  i^^  f^^i^  ^y^i^j^  cauaea  the  stars  to  be  eeeo 
the  earth  as  revolving  between  the  ortHta  of  !„  ,  different  position  from  what  tiiey  woaU 
Mare  and  Venue.  Bnt  Uiey  are  altogether  ^  jf  the  eye  were  at  leat  But  ae  the  ex- 
inexplicable,  on  tiie  auppoaition  UMt  Uie  earth  pianation  of  tiiis  phenomenon  would  reqdif 
IS  at  rest  in  the  centre  of  the  ay^m.  6.  When  ^„e  minute  details,  and  several  figureelbr 
the  planets  Mercury  and  Venue  are  viewed  j^.  iiiu.tration,  and  as  it  might  not  be  uDde^ 
through  good  telesoopes,  they  are  found  to  ,t^  ^y  general  leadera,  we  will  defer  in  the 
assume  diflerent  phases,  in  diflersnt  parts  of  nj^an  time  from  entering  upon  any  further 
their  orbits,  sotneUmea  appearing  gibboua,  rtatemente.  We  may  just  lemariL.  that  the 
aomeumea  hkt  a  l»l(-m<Mn»  «nd  at  other  times  f^^t  of  the  aberration  of  the  stars  exhibite  the 
bke  a  creeoent,  of  a  fnl  enlightened  hemi-  ^^tion  of  the  earth  to  our  eenaes  as  cleariyn 
aphere—aa  formerly  explamed ;  which  could  jf^  fron,  a  fixed  point  in  the  heavens,  we  actasl- 
never  happen,  if  tiiey  revolved  round  Uie  earth  ,  beheld  it  purauing  ita  courae  tiirough  the 
aa  their  centre,  and  if  the  earth  were  not  ethereal  regions. 

plaosd  in  an  ort>it  exterior  to  that  of  Venue.  jt  j,  ^f  importance  that  we  acquire  clfiif 
But  auch  phaaea  are  the  neceesaiy  raault  of  Uiia  ,„j  convincing  views  on  this  subjec^  in  oidar 
powuon  of  the  earth  in  ^e  aolar  aystem.  that  we  may  entertain  correct  and  honounble 
7.  The  law  diaooveiad  by  Kepler,  that "  the  conceptions  of  the  perfections  of  the  Creatar, 
aquares  of  the  penodio  times  of  Uie  revolu-  ^^j  ^f  ^^  ^j^^^  .^j  intelligence  displayoJ 
tions  of  the  pUneta  are  m  proportion  to  the  j,,  the  arrangementa  of  his  worite.  For,  in 
cubes  of  Uieir  aoean  distances  from  the  sun,  j,|  ^ages,  we  judge  of  the  character  and  pe^ 
is  a  law  which  la  eateblisbed  on  Uie  most  so-  ^^^^^^  ^  ,he  designer  and  woritman  from 
curate  observations,  and  by  which  all  the  ^^  qualities  and  perfections  which  appear  in 
planeta  both  primary  and  secondary  are  regu-  their  works.  If  we  view  the  worke  of  Iha 
iated.  For  example.  Venue  revdvw  round  Almighty  through  a  distorted  medium,  we 
the  sun  in  224  daya,  and  Uie  earth  in  366,  and  ,h^„  ^  ^pt  to  entertain  incorrect  and  dietorl. 
Uie  mean  distance  of  the  earth  firom  Uie  sun  ^  ^j^^  Jf  jh©  attributes  of  Him  who  de- 
is  ninety.fivemim<»s  of  miles.  Hence,  as  Uio  rigned  and  formed  Uiem.  If  we  new  the 
square  of  366  — 133,225,  is  to  Uie  squara  of 

n^tT7^.Vnn^:!S!:w*fLS^^^  •  Tho..  who  would  wish  lo  ass  a  Wl  ttl«rt««l« 

667,376,000,000,000,000,000,000,  to  a  fourth  ^f  the  above  argumenrs  are  referred  to  •'  CcleUlU 

number,  which  ia  the  cube  of  the  mean  ^ia>  Bceaery,  or  Um  WoaaaraortlM  Planetary  flytteM 

taoce  of  Venua  from  the  aun.    And  if  Uie  £"P'*y«**«'' r^^Vlf'?*^"? -.?SJiriii^^^^^ 

...1^  -  ^4^<'«i.:.  u     I.    r       J  i*     -M    •  menu   are  illiittrated  ta  mlaate  detail,  ana  »f 

cube  root  of  Uiis  number  be  found,  it  will  give  reforeace  te  eaxcavlBas. 
'068) 
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Mrtb  u  at  n>t  in  Ibe  eenlre  of  crralion,  and  ippur  >l  Q,  »b«a  tha  earth  haa  mood  to  A. 
the  *un,  moon,  [ilaneta,  comeli,  and  atan — in  And  aa  the  earth  rcToIna  around  the  «Ult  io 
olbcr  worJa.  <he  nhnls  uniieNe— revol*ing  the  orbit  A  B  C  D,  lO  the  aun  will  appear  to 
trounil  ua  eccry  itiy,v>ilh  notiona  ao  rapiJ  a*  a  ipectstor  an  tba  earth  to  deacribe  tha  drelo 
to  eicecj  all  calculation  anJ  comprehenaion ;  in  the  hoaTena  £  F  O  H.  HeoGe  it  ii  thai 
or  if  we  (uppoae  tba    pUnela  moving  back- 

warda  anJ  tbrwania  tvilhout  an;  order,  and  Yif-  St. 

preaenling  in  their  motion*  a  wriea  of  looped 
cune*  and  masea  without  any  nucha  of  de- 
aign,  and  eihibitinji  a  acene  of  ineitrieable 
confuaion  ;  we  abould  acarcel;  be  led  to  en- 
tertain high  and  honourable  conceptiona  of  the 
wimiom  of  Him  who  formed  auch  anwige- 
menlai  for  lbs  miika  of  DiTina  intelligence, 
on  lucb  auppoailioDa,  would  noirbere  appear. 
Whcieaa,  in  the  true  ayatem  of  the  uninrM 
which  acirnce  ha*  laid  open,  the  mark*  of 
niadom  and  intelligence,  hirmonj  and  deaign, 
■re  tnry  where  apparent,  and  preaenl  a  (cene 
of  operation  norlhi^  of  the  perfection*  of  Hiia 
who  ■' e«talili«be4  the  world  by  hia  wiadom," 
andwho«c"nnder*tindingii  infinite."  Henca 
Ihe  necpMity  of  acquiring  eorrect  liewa  oT  tho 
•fork*  of  crcilion  and  proTidenca,  and  of  (he 
arrangemrnta  which  eiiat  in  reference  to  out 
world,  and  In  the  univene  arounduai  forupon 
aoeh  tiewa  our  conceptiona  of  the  great  ob- 

1'rct  of  our  adoration  wilt,  in  a  great  meaiute,  m  **•  Ibe  ion  gradnany  poceeding  in  hia 
epend.  When,  therefore,  we  obey  the  Divine  eogn«  luond  tlie  eaoova  of  the  aky  from 
command  and  "lift  up  oureyeaon  high,  and  be-  weit  to  aaat  at  the  rata  of  nearly  cme  degree 
bold  the  wonder*  of  Almighty  Power,"  and  gvery  day,  through  Ibe  twelve  aigna  or  eon- 
••  aland  still  ind  conaider  the  wonderful  work*  atellalion*  of  iha  Mdtae ;  and  at  Ibe  end  of  a' 
of  God,"  we  are  (o  contemplate  ihem,  not  je„  be  rettima  Io  the  •ame  point  from  which 
tbrough  Ihe  miata  of  ignorance,  or  vutgui  be  ael  onU  Hence  aba  it  fellow*,  that  if  th« 
preJDdice.  nor  with  Ibe  vacant  ilare  of  a  p\tne  of  Ibe  earth'*  orbit  be  imagined  to  be 
■avage ;  but  with  the  eye  of  a  Chrialian  phi-  exlanded  to  Ibe  heaveD*.  It  woald  cnt  Ihe 
bwophor,  and  through  Ihe  Ugblwhich  modem  itany  flnaameut  ui  that  very  circle  in  which 
adcnce  has  difTuaed  over  the  vconden  of  ccea-  a  qiectaloc  io  the  *un  would  *ee  the  earth  re- 
tion ;  and  the  more  we  contemplate  them  in  k^tb  every  year,  while  an  tntiabitani  of  the 
Aia  light,  the  more  clear  and  cipansive  will  earth  would  obeerve  the  nn  to  go  throu^ 
our  conceptiona  be  of  the  atlrihute*  of  the  the  aame  circle  in  lbs  aame  apace  of  time. 
"bighandluny  One  wbotnbabitctbelemity,"  Thie  circle  n  called  Ibe  Ecliptic,  or  tiw 
end  n  bo  pmidea  over  all  the  movemenla  of  apparent  path  of  the  aoothroDgh  llie  heaven*. 
Die  Dnjierse.  And,  allboogh  Ihe  path  of  the  eon,  and  tba 

(3.)  Flitnameaa  aruingfrom  iHe  annual  particular  atara  be  ia  paasiag  along,  cannot  be 
mo'ion  of  Ihe  earth, — In  Ihe  finl  place,  if  Ihe  *een  in  Ihe  daytime,  yet,  from  obaerving  Ihe 
earth  revolve  around  tha  aun  once  every  atar*  that  are  directly  oppoeile  Io  him  Bl 
year,  il  ia  evident  that  the  aun  will  appear  to  night,  we  can  tell  at  any  time  what  particular  , 
make  a  revolution  round  Ihe  besfcna  in  the  atara  tha  aun  i*  pB**mg  along  in  every  part 
.     aame  period.      In  Hg.  33,  let  H  repieaent  the   of  hia  eourae. 

aun  at  mt  In  the  centre,  and  A  B  C  D  the  The  inhabilanta  of  all  Ihe  olher  planele 
earth  in  four  poeitiooa  ;  and  let  u*  tuppoae  will  perceive  aimilar  mnliona  in  the  aun  aa  we 
the  parlh  to  move  In  the  order  of  Ibe  leltera  obierved,  but  parlarnted  in  diftrent  periode, 
A  B  C  D  1  il  ia  evident  thai  when  the  earth  ia  of  time,  according  to  ibe  dmea  of  their  annual 
at  A,  the  aun  will  appear  in  that  part  of  the  revolution*.  For  example,  an  inhabitant  of 
heavcna  where  the  atara  at  G  are  tituale.  Jupiter  would  *ee  the  aun  apparently  revol*- 
When  the  earth  ha*  moved  to  B,  Ibe  aun  ing  around  him,  deaeribing  a  circle  in  lb* 
will  appear  to  have  moved  to  the  atara  oppo-  heaven*  in  llie  ipace  of  twelve  yeara.  Tbia 
tile  H ;  *r>d  in  like  manner,  when  the  earth  drclo  would  not  be  eiactly  the  aame  a*  oat 
ha*  moved  to  C,  the  *un  will  appear  opposite  ecliptic,  becanaa  tha  ortnt  of  Ihi*  planet  if 
to  B  ;  and  when  it  haa  moved  to  D,  the  aun  aomenhat  inclined  to  the  orbit  of  the  oaithi 
will  appear  at  F;  after  which  it  will  again  butit  wonldpHavery  near  iL     In  the  cown 
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•f  one  of  oar  yean  the  son,  from  Jopiter,  of  spring,  «re  never  ieen  during  the  ramuMr 
would  appear  to  pan  titroogh  only  a  twelfth  montha,  becauae  the  aun  ia  then  illQminalinf 
part  of  the  ctrcnmferenoe  of  the  heavena.  The  that  portion  of  the  beavena  where  they  in 
man  from  Saturn  will  appear  to  more  in  ano-  a ituate ;  but  they  may  be  seen  in  the  daj* 
Ihiar  etrde  in  twenty-nine  years  and  a  half;  time  by  means  of  equatorial  telescopes, 
and  a  spectator  in  Venua  will  aee  the  sun  (4.)  On  the  destinaiion  of  the  eaHk, 
moving  in  a  circle  diiferent  from  all  tbeae,  or  the  final  cause  of  iU  erealion* — In  the 
with  greater  apparent  rapidity,  in  the  apace  creaUon  of  the  mateaal  uniyerse,  the  Crea- 
of  aeven  and  a  half  montha.  All  theae  appa-  tor  must  have  had  aome  grand  designs  in 
rant  motiooa  of  the  sun  ariae  from  the  real  view,  besides  the  mere  ^rmation  of  ioi- 
mbtiona  of  the  reapective  planeta.  menae  globea  of  matter  and  aetting  them  in 

la  the  next  place,  llio  annual  rerokition  motion,  and  arranging  them  into  systems.  Ia 
of  the  earth  shows  the  reaaoa  why  we  be-  so  far  as  we  are  able  to  penetrate,  it  ap|iein 
hoU  one  set  of  stara  in  our  fimMHnent  at  one  demonstrable  that  matter  exiata  chiefly,  if  not 
aaaaoR  of  the  year,  and  another  aet  of  atars  aolely,  for  the  aake  of  aentient  and  intellectuil 
al  a  diflferent  aeaaon.  For  example,  in  oar  beings.  Tbia  evidently  appears  to  have  bcca 
latitude,  the  stars,  and  oonatellations  which  the  chief  design  for  which  our  globe  wti 
aiia  aeea  daring  the  winter  montha,  in  the  created ;  and  we  have  the  strongest  reaaoa  lo 
aaotbi  are  altogether  diflerent  from  tfaoae  conclude  that  this  waa  the  main  end  for 
whioh  are  seen  in  aummer;  and  those  "tars  which  all  the  other  planetary  globes  beloogiflf 
which  surroood  the  pole  in  the  north,  and  to  the  solar  aystem  and  to  other  aystems,  wen 
which  neier  set,  if  they  are  below  the  pole  brought  into  existence.  Hence  it  is  declared 
in  winter,  they  will  be  aaen  aa  far  above  the  in  the  sacred  oracles,  when  reference  is  made 
pole  in  aommer.  At  the  equator,  where  all  to  the  formation  of  oar  globe,  **  God  formed 
theaters  rise  and  set,  the  stara  which  appear  the  earth  and  made  it ; — he  created  it  not  ia 
in  the  middle  of  winter  are  all  completely  vain ;  he  formed  it  to  be  inhabited ;"  wbidi 
«  diflerent  from  those  which  are  aeen  at  the  evidently  implies,  that  to  have  created  it  with* 
aame  hoar  in  the  middle  of  aummer.  This  out  the  design  of  its  being  inhabited,  woaU 
ia  eaaily  explained  by  the  preceding  diagram,  have  been  an  instance  of  folly  inoooaiftent 
(fig.  88,)  in  which  the  earth,  in  four  situa-  with  the  perfections  of  him  whose  vrisdom 
tiOQs  in  its  orbit,  appears  half  enlightened  and  intelligence  are  infinite ;  and  the  csbm 
and  half  in  the  dark,  repreaenting  day  and  reasoning  will  apply  to  all  the  other  pisoeti, 
night.  When  it  is  at  A,  the  sun  will  appear  which  appear  to  be  furnished  with  everj 
at  noon  at  G,  and  obscure  aH  the  stars  in  the  accommodation  adapted  to  aensitive  and  inislr 
hemisphere  P  G  H ;  whereaa  at  midnight  the  lectual  enjoyment 

paint  of  the  heavena  £  will  be  in  the  meridian.  In  peopling  the  earth  and  other  globti 
and  all  the  stars  in  the  other  hemisphere  F  with  inhabiUnta,  the  Creator  evidently  in- 
B  H  will  be  visible.  Three  months  after-  tended  to  give  a  display  of  hia  perfectiooi  to 
warda,  when  the  earth  cornea  to  the  situation  beings  capable  of  contemplating  it,  and  (s 
B,  the  aan  at  noon  will  be  seen  at  H,  and  all  promote  their  aensitive  and  mental  enjoymeaL 
the  heavena  O  U  E  will  be  day,  illuminated  The  happiness  of  his  creatures  most  bate 
by  the  sun ;  and  over  all  the  other  half,  E  F  been  one  grand  design  which  the  Creator  hsd 
O,  the  stars  will  shine  at  night  Conse-  in  view,  when  he  breathed  into  them  the 
qaently,  the  atars  in  the  quarter  F  G  will  now  breath  of  life,  and  made  them  rational  aad 
be  visible,  which  in  the  former  position  were  immortal  beinga.  Accordingly,  we  find  that 
obseored  by  the  sun,  and  those  in  the  quarter  when  man  waa  at  firat  placed  upon  this 
H  B,  formerly  visible,  will  become  obscured  globe,  every  thing  that  waa  beaatiful  to  ths 
.  by  daylight.  In  like  manner,  when  the  earth  eye  and  the  imacpnation,  and  pleasant  to  ths 
ia  at  O  the  heavena  H  E  F  will  be  day,  and  taste  was  prepaid  for  hia  aocommodatioo  sod 
F  G  H  night,  where  all  the  stars  which  were  comfort  The  waters  were  separated  from  tbs 
obscured,  when  the  earth  was  at  A,  will  now  dry  land — the  earth  waa  adorned  widi  m^ 
be  visible.  And,  lastly,  when  the  earth  is  at  dure — rivere  and  refreahing  streams  fioirad 
D,  the  stars  and  constellations  in  the  bemi-  around  him  to  increaae  his  pleasures — trae^ 
sphere  B  F  G,  will  be  obscured  by  the  tight  and  planU,  and  flowers  of  every  form  and  has 
of  the  sun,  and  thoae  on  G  H  E  will  be  diversified  and  embelliiited  the  landacs^ 
visible  during  the  night  Hence,  every  one  Light  waa  formed,  and  celestial  luounanas 
who  ia  accustomed  to  look  at  the  heavens  appointed  to  dilTuae  ita  radiance— a  ^^^^ 
will  have  observed  that  the  bright  constel-  was  thrown  around  his  habitation  sdomad 
lation  Orion,  the  brilliant  star  Sinus,  which  with  thousands  of  shining  orbs,  to  ^^^^^ 
follows  it,  and  the  Pleiades,  or  seven  stars,  his  contemplations  to  other  provinces  of  b» 
which  are  visible  in  the  southern  part  of  the  Creators  dominions — every  plant  and  tiea 
firmament,  daring  winter  and  the  approach  yielding  delidoua  fruit  was  provided  to  grauijr 
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hU  taste  and  afford  him  sustenance ;  and  all  and  tens  of  thousands  of  their  fellow-men. 

the  inferior  ranks  of  sensitive  existence  were  This  has  been  one  of  the  chirf  rmployments 

placed  under  his  dominion.    One  chief  de-  of  all  the  tribes  and  nations  that  have  ever 

rign  of  the  Almighty,  in  these  arrangements,  dwelt  on  the  face  of  the  earlh ;  and  this  htl^ 

was  to  show  man  his  dependence,  to  make  him  of  itself,  is  a  sufikient  proof  that  man  is  no 

an  adorer,  and  a  being  capable  of  knowing  and  longer  in  his  primeval  condition  of  paradisai- 

honouring  his  Creator  and  bountifol  Benefao-  cal  innocence  and  rectitude,  bat  is  fsJIen  from 

tor.     He  gave   him  a  law  which    implied  his  high  estate,  and   his  glory  tomed  into 

anprenie  love  to  his  Maker,  and  obedience  to  shame.       We    trust  there  is   not    another 

his  will ;  and  as  an  external  sign  of  his  ob^  instance  of  creatures  endowed  with  rational 

dience  be  said  to  him,  **  Behold  all  the  trees  fiiculties,  and  formed  after  the  Divine  image, 

of  the  garden  in  which  I  have  placed  thee ;  acting  in  this  way,  to  be  found  among  all  the. 

of  every  one  of  them  thou  mayst  freely  eat —  other  worlds  of  the  universe.    And  wera  wo 

only  thou  shalt  forbear  eating  the  fruit  of  the  not  accustomed  to  witness  such  infernal  paa« 

tree  of  knowledge."     This  reserve — which  sions  and  atrocities,*  and  to  behold  men  gloiy- 

has  been  60  frequently  objected  to— did  in  iog  in  that  which  is  their  shame,  we  ^oold 

reality  constitute   the   chief  glory   of  man.  be  filled  with  utter  astonishment  and  wonder 

None  of  the  inferior  animals  knew  thir  origin  that  such  horrible  actions  should  be  perpetta^ 

or  their  Benefactor,  they  could  give  no  testi-  ed  on  each  other  by  brethren  of  the  aano 

mony  of  gratitude,  npr  could  they  exhibit  any  fiimily,  children  of  the  same  Father,  and  beings 

shadow  of  religion.    Man  alone  was  elevated  destined  to  an  immortal  existence, 
to  a  rank,  and  endowed  with  faculties  so  as  io       But  the  benevolent  Father  of  all  did  not 

know  to  whom  he  is  indebted  for  all  bis  en-  intend  that  this  moral  derangement  ahoold  !>• 

joyments — and  he  alone  was  taught  to  ex-  universal  and  perpetual.   As  soon  as  man  had 

press  his  gratitude  to  the  Giver  of  all  good  !  fallen  from  his  allegiance  to  hia  Maker  he  dis- 

This  constituted  the  true  glory  of  man,  and  played  his  character  as  a  God  of  mercy,  and 

his  superiority  over  all  the  other  trilies  of  sen-  ready  to  forgive.     He  declared  that  the  aeed  of 

sitive  existence.     It  was  a  great  and  honoura-  the  woman  should  bruise  the  head  of  the  ser* 

ble  prerogative  conferred  upon  htm  to  be  able  |)ent — that  an  illustrious  Messenger,  invested 

to  obey  his  Benefactor,  and  to  adore  the  hand  with  Divine  power  and  authority,  should  b» 

which   had  loaded  him  with  blessings:  and  sent  into  the  world  at  a  proper  time,  to  repair 

therefore  it  was  proper  that  a  visible  emblem  the  ruins  of  the  fall ;  **  to  finish  transgression^ 

of  bis  obedience,  or  the  contrary,  should  be  and  to  make  an  end  of  sins ;" — to  bear  th» 

continually   before  his  eyes.     The  supreme  sins  of  many,  and  make  **  intercession  for  tb» 

Creator  stood  in  no  need  either  of  the  fruit  of  transgressors."     Preparatory  to  the  advent  9i 

a  certain  tree,  or  of  the  opinions,  or  sentimeifls  this  Divine  Messenger,  certain  families  wero 

of  man  respecting  it   But  it  was  fit  that  man  selected  in  which  the  knowledge  of  tha  tme 

should   make  an   express  profession   of  his  God  might  be  preserved — a  certain  nation, 

gratitude  and  veneration :  and  therefore  the  before  whom  astonishing  miracles  had  keen 

sole  exception  which  God  made  in   his  first  displayed,  was  chosen  as  the  depositovy  of 

transaction  with  man,  was  at  once  the  memo-  Divine  revelations — a  ceremonial  worship  was 

rial  of  his  gratitude,  and  the  public  expression  instituted,   pr^figurative  of  the  events  and 

of  his  piety  and  submission  to  the  Divine  will,  blessings  of  Messiah's  reign  f  prophets  wera 

But  we  know  that  man  did  not  remain  in  raised  up  to  announce  the  eoming  of  the 

bis  primeval  state  of  innocence  and  happiness,  Great  Deliverer,  and  the  glorious  results  of 

bat  by  his  disobedience  **  brought  death  Into  his  administration — the  events  of  Divine  Previ- 

the  world,  and  all  our  wo."     For  proof  of  dence  towards  the  nations  were  overruled  and 

this  position,  we  have  no  need  to  enter  into  directed  in  such  a  manner,  aft  to  bring  about 

long  trains  of  reasoning,  or  even  to  appeal  to  the  adven^of  the  promised  Messiah  in-  all  the 

the  records  of  revelation.    The  fact  of  man's  circumstances  which  prophets  foretold^  and 

fiill  and  disobedience  is  written  on  the  whole  which  God  had  appointed ;  and,  when  the 

history  of  our  world  from  the  earliest  ages  to  predicted  period  had   arrived,  a  retinue  of 

the  present  time.    For  what  does  the  history  celestial  messengers  was  despatched  from  hea- 

of  alt  nations  chiefly  record  ?     It  presents  to  ven  to  earth  to  announce  the  appearance  of 

oor  view  little  else  than  wars  and  commotions,  « the  Son  of  the  Highest,"  of  the  increaae 

contentions,  and  animosities,  and  "  garments  of  whose  government  there  should  be  no  end, 

rolled  in  blood."  One  nation  rising  up  against  and  to  proclaim  *^  glory  to  God  in  the  highest, 

another,  carrying  fire  and  sword,  and  all  the  and  on  earth  peace,  good-will  towards  men." 

engines  of  destruction  into  a  peaceful  territory  And  when  this  Deliverer  appeared  on  the  puln 

— laying  waste  provinces,  burning  cities,  turn-  lie  theatre  of  the  world,  he  exhibited  the  most 

ing    fruitful    fields    into   a  wilderness,  and  convincing  proofs  of  his  Divine  mission  by 

slaughtering,  with  diabolical  fury,  thouaands  the  most  astonishing  and  beneficent  miracles^ 
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diiplajinf  bii  power  over  iIm  laws  and  tha  <*  to  add  to  oar  fiuib,  virtua,  ^nowladge,  tem» 
•lamanU  of  nature— 4ho  spirits  of  darkncM,  perancef  patience,  brotheriy  kindness,  sod 
•ad  the  disoidersof  thehaoianfraine — "heal-  charity,"  and  eveij  other  Christian  dispos- 
ing all  manner  of  sickness  and  disease ;"  tion  and  Tirtue  which  will  tend  to  prepsrs  us 
causing  the  deaf  to  hear,  the  blind  lo  see,  the  for  the  intercoorsee  and  employments  cf  tbst 
lame  to  walk,  and  the  tongue  of  the  dumb  to  higher  sphere  of  existence  where  all  bpesosi 
aiog — ^raiang  the  dead  to  lile,  and  recalling  and  harmony,  and  love, 
the  departed  spirit  from  ^the  invisible  world.  One  reason  why  the  beneyoleDt  arrange 
And*  at  length,  when  the  great  Sacrifice  for  ments  which  have  tteen  made  for  the  hsppt* 
the  sins  of  men  was  about  to  be  oflered,  a  ness  of  man  have' been  ao  long  kept  bid  from 
aetiee  of  the  most  august  and  atriking  super-  the  greater  part  of  the  worid,  and  moral  s?il 
■aturai  events  attended  its  accomplishment —  has  been  permitted  to  abound,  doubtless  ii| 
the  sun  was  dad  in  black,  the  heavens  were  that  an  extensive  and  impressive  display  might 
amyed  in  sackcloth,  darknees  for  three  houfs  be  given  of  the  dismal  and  miserable  eooae- 
covered  the  whole  land,  the  veil  of  the  Jewish  quences  which  neceasarily  flow  from  refusing 
temple  was  rent  in  twain  from  the  top  to  the  allegiance  to  the  Moot  High,  and  from  a  vio- 
bottom,  the  earth  trembled  and  shook,  the  lation  of  hip  laws — ^to  serve  as  a  warning  not 
racks  rent  asunder,  the  graves  were  opened,  only  to  the  inhabitants  of  our  globe,  but  to 
and  many  f^ies  of  saints  that  slept  in  the  the  inhabitants  of  other  worlds,  of  the  oeoe^ 
toiaba  arose  to  life.  On  the  third  morning  sity  of  submitting  to  the  will  of  the  Supreme, 
after  this  solemn  scene,  the  ^  Prince  of  Peace"  and  of  the  inevitable  disastrous  efiiseu  which 
•rose  victorious  from  the  grave,  showed  him-  flow  from  the  prevalence  of  moral  evil.  For 
aelf  openly  to  competent  witnesses  of  his  if  the  fundamental  laws  of  heaven — love  to 
resurrection ;  and  afterwards,  rising  above  the  God  and  to  man — were  to  be  reversed,  or 
confines  of  this  earthly  ball,  winged  his  flight  universally  violated,  misery  would  perrads 
on  a  reaplendent  cloud,  attended  by  myriads  the  whole  moral  universe,  although  it  eoo- 
of  angels,  through  distant  regions  which  *<  eye  sisted  of  millions  of  worlds ;  and  happibea 
hath  not  aeen,"  and  entered  into  heaven  itself  could  never  be  enjoyed  by  any  renk  of  intet* 
there  **  to  appear  in  the  presence  of  God  for  ligent  existence.  But,  however  dismal  a 
ua."  acene  may  have  been  presented  to  view,  in  the 

In  consequence  of  these  astonishing  and  ages  that  are  past,  we  are  assured  tbst  a 
benevolent  arrangements,  all  men,  every  where,  period  is  approaching — ^foretold  by  inspired 
are  now  commanded  to  repent,  with  the  full  prophets — when  the  world  shall  be  regene- 
assurance  that  they  shall  obtain  pardon,  peace,  rated,  when  **  ware  ahall  cease  even  to  the 
and  reconciliation,  and  every  blessing  requi-  end  of  the  earth ;"  when  violence  and  op> 
aite  for  their  happiness  in  the  present  world  prsesion  and  all  unrighteousness  shall  be 
and  in  the  life  to  come.  For  thus  runs  the  undermined  and  destroyed ;  when  **  the  king^ 
message  of  the  Most  High  to  all  the  children  doms  of  this  world  shall  become  the  king- 
of  men :  **  God  so  loved  the  world,  that  he  doms  of  our  Lord,  and  of  his  Christ  ;**  when 
gave  his  only  begotten  Son,  thst  whosoever  **  every  one  shall  sit  under  his  vine  and  fif> 
believeth  in  him  should  not  perish,  but  have  tree,"  without  the  least  fear  of  annoyanoe ; 
everlasting  life.*'  <*  Whom  God  hath  set  when  *•  the  earth  shall  be  fiiU  of  the  know- 
forth  to  be  a  propitiation  througA  feith  in  his  ledge  of  the  Lord,  as  the  waten  cover  the 
Mood,  to  declare  his  righteousness  for  the  re-  aea/'  and  **  the  Lord  God  will  cause  righteous* 
mission  of  sins."  **  This  is  the  record,  that  ness  and  praise  to  spring  forth  before  all  the 
God  hath  given  to  us  eternal  Ufa,  and  this  life  nations.'*  Then  the  antipathies  of  nations 
is  in  his  Son."  These  announcements  are  shall  be  destroyed;  <*the  earth  shall  yield 
made  to  all  the  inhabitanta  of  this  world,  her  increase;"  its  desolate  wastes  sliali  be 
however  vile,  and  however  atrocious  the  deeds  cultivated,  and  ita  ruins  restored,  and  all  pro- 
they  may  have  committed — ^to  the'^  ferocious  pie  "  shall  dwell  in  a  peaceable  habiutioa 
warrior  that  has  slaughtered  thousanda,  and  and  in  sore  dwellings,  and  in  quiet  resting- 
to  thoee  who  have  long  wallowed  in  the  mire  places."  And  when  the  purposes  of  Divine 
of  depravity  and  licentiousness,  as  well  as  to  Providence  shall  have  been  fulfilled  iii  regard 
those  who  have  manifested  some  external  da-  to  the  present  state  of  our  glolie,  its  constito- 
cency  of  conduct  For  He  who  is  exalted  as  tion  shall  be  changed,  its  elementary  psrta 
a  Prince  and  a  Saviour  **  ia  able  also  to  save  dissolved ;  and  "  new  heavens  and  a  new 
them  to  the  uttermost  that  come  unto  God  by  earth"  shall  arise  wherein  righteousness  shsll 
him***  And  if  we  believe  the  record  of  God,  forever  dwell.  Such  is  the  destinstion  of  our 
and  rest  upon  it  as  the  declaration  of  a  faith-  world,  and  such  are  the  arranzemenU  which 
All  Creator,  we  shall  endeavour  *'  to  abound  its  Creator  has  made  in  reference  to  its  inha- 
in  all  the  fruiu  of  righteousness^* — ^to  culti-  biUnts. 

vate  love  towards  God  and  towards  man —       Some  readere  may,  peifaapa,  be  disposed  to 
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ny,  **  What  has  all  this  theological  diaaer-  can  be  conaidcTed  as  usefal  only  in  referenoa 
tation  to  do  with  astronomy  ?  we  do  not  see  to  the  concerns  of  this  world,  and  the  transi* 
that  it  has  any  connection  with  a  description  toiy  duration  of  the  life  of  man.  Wherea% 
of  the  solar  system."  On  this  point  we  beg  when  studied  with  right  viewsi  and  in  al 
leave  to  differ  from  such  objectors.  What  is  their  legitimate  connections  and  relation^ 
the  material  universe,  when  separated  from  they  bear  an  intimate  relation  to  the  Di- 
li! reference  to  the  Creator,  and  its  relation  vinity,  to  the  progress  and  expansion  of  th* 
to  intelligent  beings  1  A  mere  machine,  human  mind  to  other  worlds,  and  to  thi 
which  displays  nothing  but  uncontrollable  scenes  and  employments  of  an  immortal  ex- 
power  acting  at  random,  without  the  least  istenoe. 

trace  of .  wisdom,  benevolence,  or  rectitode.  In  reference  to  the  earth,  we  shall  now  onff 
To  view  the  planetary  system,  or  other  sys-  state  the  following  circumstances :  The  nnm- 
teros,  as  conaisting  merely  of  a  number  of*  her  of  inhabitants  which  people  the  earth  at 
large  globes,  wheeling  round  their  axes,  and  one  time  is  estimated  at  eight  hundred 
round  their  suns,  in  certain  periods  of  time,  is  millions— of  these,  five  hundred  millions  are 
to  overlook  some  of  the  grandest  and  most  reckoned  to  Asia ;  fifty-eight  millions  td 
interesting  objects  of  astronomy.  To  sup-  Africa;  forty-two  millions  to  America;  and 
pose  all  the  orbs  of  heaven  to  be  self-existent  two  hundred  millions  to  Europe*  Of  these 
and  self-moving  is  absurdity  and  atheism ;  and  assemblages  of  human  beings,  twenty-five 
to  suppose  the  Creator  to  have  formed  them  millions  die  every  year,  sixty-eight  thousand 
merely  as  so  many  august  and  splendid  pieces  every  day,  two  thousand  eight  hundred  and 
of  machinery,  without  any  relation  to  Intel-  fifty  every  hour,  and  forty-seven  every  minute ; 
lectusl  natnres,  is  inconsistent  with  every  idea  so  that  at  almost  every  pulse  that  beats  witb^ 
we  ought  to  form  of  the  attributes  of  the  Di-  in  us,  an  immortal  being  is  passing  from  time 
vinity.  The  relation  of  the  material  system  into  eternity,  from  this  visible  and  materiel 
t(f  intellectual  beings  ought,  therefore,  to  be  world  to  another  scene  of  existence — a  solemn 
connected  with  astronomical  investigations,  and  important  consideration  to  every  one  of 
We  know  not,  indeed,  the  physical  and  moral  us  who  must  shortly  follow,  in  our  turn,  thd 
characteristics  of  the  inhabitants  of  Venus,  generations  that  have  gone  l>efore  us.  If  we 
Jupiter,  or  other  planets ;  but  we  know,  for  reckon  thirty-two  years  as  the  average  period 
certain,  that  if  they  be  in  a  state  of  primeval  for  a  generation,  as  has  been  generally  done 
innocence  and  happiness,  they  obey  the  two  — et  the  end  of  which  period  the  whole  hu- 
grand  principles  of  the  law  prescribed  to  the  man  race  is  renewed,  with  a  few  exceptions ; 
inhabitants  of  our  world— ^*  Love  to  their  it  will  follow,  that  one  hundred  and  forty-six 
Crestor,  and  love  to  one  another,"  without  thousand  two  hundred  millions  of  human  ba- 
the observance  of  which  precepts,  true  happi-  ings  have  existed  on  our  globe,  since  iti 
ness  cannot  be  enjoyed  in  any  world  in  the  present  arrangement  commenced,  reckoning 
universe,  and  the  whole  material  creation  6849  years  from  the  formation  of  Adam  to 
would  be  nothing  else  than  a  boundless  Pan-  the  present  time.  But  if  we  make  our  esti* 
demonium.  We  know  that  these  precepts  mate  according  to  the  Samaritan  and  the  8e|^ 
have  been  generally  violated  in  our  world ;  tuagint  chronology,  7256  years  are  to  £• 
and  hence  the  wars,  devastations,  insurreo-  reckoned  from  Adam  to  the  present  time ;  and 
tions,  systems  of  oppression  and  iniquity,  and  consequently,  if  mankind  had  never  died, 
other  evils,  which  have  produced  so  much  there  would  have  been,  at  present,  on  the 
miseiy  and  wretchedness  among  the  popula-  surface  of  the  globe,  182,800,000,000 :  that 
tion  of  our  globe.  And  shall  it  be  considered  is,  one  hundred  and  eighty-two  thousand 
as  improper  and  unphilosophical,  that,  in  eight  hundred  millions  of  human  beings, 
describing  the  material  fabric  of  the  world.  Whether  the  earth  would  have  furnbhed  sub- 
those  arrangements  which  the  Almighty  has  sistenoe  for  such  a  population  is  left  to  Mal- 
formed for  the  regeneration  of  society,  snd  the  thusians  and  political  economists  to  ^eter*' 
happiness  of  the  human  race,  should  be  ooca-  mine.  But  it  appears,  in  point  of  fact,  that 
sionally  adverted  to  and  detailed  ?  We  must  the  Creator  never  intended  that  such  a  Bum- 
demur  to  such  a  sentiment  Philosophy  has  her  of  the  human  species  should  remain  (M 
been  too  long  dissevered  from  its  connection  the  earth  at  one  time,  in  its  present  state} 
with  religion — to  which  it  ought  ever  to  be  though  it  might  easily  be  shown,  that,  ware 
allied ;  and  it  is  now  high  time  that  eveiy  all  the  habitable  parts  of  the  globe  properly 
department  of  human  knowledge  ahould  be  cultivated*  it  would  support  at  least  sijrteea 
studied  in  connection  with  the  moral  arrange*  thousand  millions  of  human  beings,  or  twenty 
ments  of  the  Almighty,  the  renovation  of  the  timca  the  nnmlier  that  now  exist  on  its  sur- 
w>rid,  and  the  eternal  destiny  of  man.  The  fooe,  while  each  fiunily  would  have  an  estate 
eciences,  when  disjoined  from  such  conned  of  twelve  acres  of  land  for  its  aupperL  Bui 
tions,  lose  the  greater  part  of  their  value,  and  the  inbrior  tribes  of  animals  ere  for  mere 
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muaeroof  than  Um  unoant  of  all  the  honuui 
ipbabitanU  that  have  ever  dwelt  on  the  earth, 
from  Adam  to  the  lait  new-born  child.  At  a 
rude  calculation,  the  inferior  tribes  connected 
with  the  air,  the  watera,  and  the  di^  land,  at 
one  time,  cannot  amount  to  leaa  than  thirty 
billions  of  living  beinga ;  which  is  164  times 
Jthe  number  of  all  the  human  beings  that  have 
ever  appeared  on  the  earth.  As  one  instance 
fi>ut  of  many  of  the  immense  numbers  of  oer- 
iain  apecies  of  animals,  we  may  mention 
what  Mr.  Wilaon  atates,  in  his  *<  American 
Ornithology/'  that  a  aingle  flock  of  the  mi- 
gratory pigeon  of  the  United  States  waa  found 
to  be  about  a  mile  in  breadth  and  240  miles 
in  length— having  occupied  four  hours  in 
faasing  across  the  country  ;  which  flock,  by  a 
BBoderate  calculation,  waa  estimated  to  contain 
two  thousand  two  hundred  and  thirty  millions, 
which  is  nearly  three  times  the  human  popu- 
lation of  the  globe. 

We  may  just  ferther  make  the  following 
ilatements  in  reference  to  the  earth.  In  its 
eourae  round  the  sun,  it  moves  in  an  eliipti- 
eal  orbit,  the  longer  diameter  of  which  is 
9,836,000  miles  greater  than  the  shorter,  and 
eonsequently,  it  is  nearer  the  sun  at  one  sea- 
ton  of  the  year  than  at  another.  The  time 
•f  ite  annual  revolution  is  365  days,  5  hours, 
48  minutes,  49  seconds,  which  is  called  the 
tropical  year;  but  the  time  it  takes  in  moving 
from  a  fixed  star  till  it  returns  to  it  again  is 
866  days,  6  hours,  9  minutes,  12  seconds, — 
which  is  called  its  sidereal  year.  With  re- 
gard to  the  density  of  the  earth,  it  is  found 
U  be  about  &re  times  denser  than  water ;  so 
that  could  we  suppose  five  globes  as  large  as 
the  earth  composed  of  water,  suspended  at 
eoe  end  of  an  immense  balance,  and  the 
•arth  at  the  other,  they  would  nearly  counler- 
foiae  each  other. 


tain  number  of  bonra,  sets  in  the  westerB 
quarter  of  the  heavens;  this  motion  ii  not 
real,  but  only  apparent,  and  is  caused  by  ths 
diurnal  motion  of  our  globe  from  weit  to 
east  The  real  motiona  of  the  moon  are  si 
follows: — ^In  the  course  of  27  days,  7  hoon, 
and  43  minutes,  the  moon  makes  a  progrea 
through  the  ecliptic,  or  round  the  whole  hea- 
vens, from  west  to  east,  and  returns  to  the 
same  stars  from  which  she  set  out.  Thii  is 
called  her  tropical  revolution.  The  period 
from  one  new  moon  to  another,  or  from  one 
.conjunction  with  the  sun  to  another — which 
is  29  days,  12  hours,  44  minutes,  and  3 
seconds,  is  called  her  synodic  revolatioD. 
The  reason  why  these  periods  are  diflerent  ii 
thii:  at  new  moon,  the  sun  and  moon  are' in 
the  same  part  of  the  heavens:  but  by  tbe 
time  the  moon  has  returned  to  that  point— 
namely,  27  days,  7  hours,  43  minutes — lbs 
sun  has  proceeded,  in  his  apparent  coarse 
through  the  heavens,  twenty-seven  degrees 
farther  to  the  east,  and  ia  siiil  going  on,  and  be 
the  moon  has  to  overtake  him  before  she  can 
be  again  in  that  position  which  is  called  new 
moon.  ^ 

Fig.  33  exhibits  some  of  the  motions  of  ths 
moon  in  relation  to  the  earth  and  tbe  son. 
The  small  circle  in  the  centre,  S,  represenU 
the  sun ;  the  circle  A  B  C  D,  the  earth's  or- 
bit, and  the  earth  in  four  diflerent  positions. 
The  smaller  circle  M  n  o,  reprewnts  tbe  or- 
bit of  the  moon  in  its  course  round  the  earth. 


SxcTxov  y. 
Onihe  Mxnu 

The  moon  is  the  nearest  of  all  the  celestial 
bedies  to  the  earth,  and  is  its  constant  attend- 
nnt  during  its  revolution  round  the  sun.  It 
Mongs  to  that  class  of  bodies  calle<l  second- 
ary planets,  or  satellites.  A  primary  planet 
is  one  which  revolvea  around  the  sun  as  its 
aentre :  a  secondary  planet  is  a  body  which 
ravolvos  around  a  primary  planet  as  its  cen- 
tra of  motion,  and  is  at  the  same  time  carried 
•long  with  its  pninary  around  the  sun. 

Motiona  of  the  Moon, — The  moon  has  an 
apparent  motion  round  our  globe  every  day, 
•omewhat  similar  to  that  of  the  aun.  She 
in  an  easterly  direotioii,  and,  after  a  oar- 
(864) 


Around  this  orbit  she  moves,  in  a  period  some- 
what less  than  a  month,  at  the  rate  of  2300 
miles  an  hour.  But  while  abe  is  thus  csrried, 
monthly,  around  (be  earth,  she  is  also  earned 
forward  along  with  the  earth,  in  its  rrvolatioa 
round  the  sun.  For  example,  while  the  esrtb 
has  moved  from  B  to  A,  the  moon  has  made 
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more  thin  three  revolutions  round  the  earth, 
and  at  the  same  time  has  moved,  along  with 
the  earth,  nearly  one  hundred  and  fifty  mil- 
lions of  roilea,  or  the  fourth  part  of  the 
earth's  annual  circuit;  so  that  the  moon*s  mo- 
tion through  space  is  much  more  rapid  than 
that  stated  above,  and  cannot  be  estimated  at 
less  than  70,000  miles  an  hour.  When  the 
earth  is  at  B,  in  the  position  marked  I,  and 
the  moon  at  M,  the  enlightened  side  of  the 
moon  is  turned  to  the  dark  side  of  the  earth, 
and  the  moon  is  in  the  position  wo  call  full 
moon,  the  whole  of  its  enlightened  surface 
being  then  turned  towards  the  earth.  When 
the  earth  is  at  D,  and  the  moon  in  the  posi- 
tion marked  3,  the  dark  side  of  the  moon  u 
turned  toward  the  earth,  and  she  is  conse- 
quently invijiible.  This  is  the  position  of  new 
moon.  In  the  manner  now  described,  does 
the  moon  revolve  round  the  earth,  and  is  car- 
ried aknig  with  the  earth  round  the  sun,  from 
one  year  and  one  century  to  another;  and  has 
done  so  ever  since  she  was  appointed  to  give 
light  to  the  earth,  and  **  to  rule  the  night." 
^nd  since  she  is  acted  upon  by  two  forces — 
the  attraction  of  the  earth  and  the  attraction 
of  the  sun,  which  sometimes  act  in  opposite 
directions — her  motions  are  very  irregular: 
which  renders  it  somewhat  difficult  and  te- 
dious to  calculate  her  precise  position  in  the 
heavens  at  any  particular  moment  of  time. 

Phases  and  general  appearances  of  the 
moon, — ^l^he  sun  always  enlightens  one-half 
of  the  moon ;  and  sometimes  the  whole  of 
this  enlightened  side  is  turned  towards  the 
earth,  when  she  appears  a  round  luminous 
orb :  but  this  happens  only  in  one  point  of 
her  orbit  At  all  other  parts  of  her  course, 
only  a  portion  of  her  enlightened  hemisphere 
is  seen  from  the  earth ;  and  in  one  particular 
position  in  her  orbit,  her  enlightened  side  is  • 
altogether  invisible.  When  she  is  at  the 
change,  or  the  period  of  new  moop,  she  is  in- 
visible ;  both  becauae  she  is  in  the  same  part 
of  the  heavens  as  the  sun,  and  because  the 
whole  of  her  dark  hemisphere  is  then  turned 
to  the  earth.  After  this  it  b  generally  two 
daya,  or  more,  before  any  part  of  her  enlight- 
ened surface  is  visA>le.  About  the  third  day 
after  the  change,  she  is  seen  in  the  western 
sky,  at  no  great  distance  from  the  point  at 
which  the  sun  set,  and  then  appears  under 
the  form  of  a  slender  crescent,  with  its  home 
pointing  towards  the  east.  Next  evening, 
about  the  saaie  hour,  she  will  have  moved 
about  thirteen  degrees  fiirther  to  the  east,  and 
her  crescent  will  appear  to  have  increased 
somewhat  in  breadth.  Every  succeeding  night 
she  will  appear  to  have  moved  still  fiirther 
to  the  east,  while  her  crescent  is  still  in- 
creasing in  breadth  and  luminosity,  till 
about  the  eighth  day  from  the  change^  when 


she  appears  in  the  ibrm  ofahal^moon.  81m 
is  then  about  ninety  degrees  from  the  sub. 
After  this  period,  still  proceeding  eastward, 
she  assumes  a  gibbous  phase,  till  i3ie  arrive  at 
the  period  of  full  moon,  when  her  whole  efr> 
lightened  hemisphere  is  turned  toward  ua; 
which  happens  on  the  fifteenth  day  after  the 
time  of  the  new  moon,  when  she  is  in  opp<K 
sition  to  the  sun,  or  one  hundred  and  eighty 
degrees  distant,  and  rises  about  the  time 
when  the  sun  sets.  On  a  cloudless  night,  she 
then  displays  to  every  beholder  a  delightliil 
and  magnificent  spectacle,  calculated  to  arrest 
the  attention  of  every  eye,  and  to  inspire  the 
soul  with  emotions  of  sublimity.  But  she 
does  not  remain  long  in  her  fiiU-orbed  lustre ; 
she  gradually  loses  a  portion  of  her  bright 
ness,  by  presenting  to  us  a  part  of  her  dark 
hemisphere.  She  again  appears  for  a  few 
days  in  a  gibbous  phase ;  afterwards  she  ae» 
suraes  the  appefranoe  of  a  half-moon,  and 
then  that  of  a  crescent,  whose  horns  are  now 
turned  towards  the  west  In  this  position  she 
is  seen  only  in  the  mornings  before  sunrise; 
and,  in  a  few  days  afterwards,  she  is  in  con* 
junction  with  the  sun,  when  her  dark  side  is 
again  turned  towards  the  earth.  All  these 
changes  are  accomplished  in  twenty-nine  daya 
and  a  half. 

These  phases  are  more  particulariy  repre- 
sented in  fig.  34,  where  S  represents  the  soiiy 


E  the  earth,  andABGDFGHIthe  moM 
in  different  parts  of  ita  circuit  round  the  eailb, 
with  its  hemisphera  turned  towards  the  suu 
fully  enlightened.  When  the  moon  is  at  A, 
its  enlightened  side  being  tqrned  to  the  sun, 
its  dark  side  is  towards  the  earth,  and  were  il 
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then  Tltible,  it  would  appetr  m  at  K,  in  the  btl^moon  in  the  decremee,  ea  at  K ;  and  what 
Mter  circile ;  bat  it  ia  never  ▼itible  in  tbia  ahe  increaaea  to  a  cpbbooa  pbftae  as  at  N,  tha 
foaition,  eieept  at  the  time  of  an  eclipae  of  earth  baa  decreased  to  a  creaoent,  as  at  T ;  as 
the  aun,  when  ita  body,  eittier  in  whole,  or  in  that  the  phaaea  of  the  earth,  aa  aeen  from  tba 
Mrt,  interpoaea  between  oa  and  the  aun.  moon,  are  eiacUj  oppoaite  to  thoaa  of  Um 
Tbia  ia  at  the  period  of  new  moom  When  moon  as  seen  from  tfaie  earth. 
the  moon  has  moved  fVom  A  to  B,  a  portion  That  the  earth  actually  abines  upon  the 
•f  ita  enlightened  anrface  ia  then  turned  to  moon,  and  illuminatea  ita  mixhm  as  the  mooa 
the  earth,  and  it  appears  aa  a  cieaoent,  as  does  that  of  the  earth,  is  proved  from  the  fot- 
•epreaented  at  L  ;  when  arrived  at  C,  the  lowing  eircumatanoe.  On  the  second  or  third 
•ne-half  of  ita  enlightened  hemisphere  ia  day  after  new  moon,  when  she  appears  as  a 
lomed  to  the  earth,  and  it  appeara  in  the  slender  crescent,  we  perceive  a  faint  light  on 
ferm  of  a  balf-moon,  as  at  M ;  when  arrived  the  darli  part  of  the  moon  which  is  not  su- 
nt D,  it  presents  a  gibbous  phaae,  as  at  N ;  lightened  by  the  aun,  ao  that  the  whole  hemi- 
and  when  arrived  at  F,  it  abines  in  all  ita  aphere  of  the  moon  ia  viaihle— one  part  faint 
aplendour  as  a  full  moon,  as  at  O.  After  Ihia  and  the  other  bright  Thia  ia  perceptible  even 
period  it  gradually  docllnea,  first  to  a  gibboua  by  the  naked  eye,  but  it  appears  pretty  vivid 
phase,  as  at  P ;  next  to  a  half  moon,  aa  at  R;  through  the  teleacope  when  a  nnall  power  is 
then  to  a  creacent,  aa  at  T ;  after  which  it  appli^,  ao  that  many  of  the  principal  spots 
•vrives  at  its  former  position  at  A,  the  period  of  the  moon  may  be  distinctly  perceived.  Thii 
•f  new  moon  ;  when  it  is  ^gain  invisible.  may  be  termed  the  "  moonlight  of  the  moon," 
How  the  earth  appean  to  the  inhabiiante  as  the  earth  is  then  shining  upon  ita  sur&os 
rf  the  Moon* — We  have  now  aeen  the  cauae  with  nearly  a  full-enlightened  hemisphere, 
why  the  moon  praeenta  ao  varied  appearancea  This  light  on  the  dark  aide  of  the  moon  gnh 
to  the  earth ;  let  ua  now  consider  how  the  dually  decreases,  aa  the  enlightened  part  of 
•atth  itaetf  will  appear  aa  viewed  from  the  the  moon  increaaea,  becauae  the  enl^htened 
aurfaee  of  the  moon.  Could  we  take  a  view  portion  of  the  earth  ia  at  the  aame  time  di- 
ti  the  earth  from  one  of  the  mountains,  or  minishtng,  so  that  ita  eflect  is  not  much  per- 
plains,  of  the  moon,  we  should  find  that  it  oeived  after  the  period  of  half^mooo.  It  hai 
•zhibits  the  aame  changea,  or  phaaes,  that  the  been  aometimes  observed  that  a  brighter  v»- 
aioon  doea  to  ua,  but  in  a  reverse  order.  For  flection  proceeds  from  the  moon  when  the  ooa- 
when,  at  new  moon,  the  dark  side  of  the  moon  tinental  parts  of  the  earth  are  opposite  to  her 
ia  turned  toward  us,  the  whole  of  the  enlight-  than  when  the  Atlantic  or  the  Pacific  ocean  ii 
•ned  hemisphere  of  the  earth  is  then  turned  in  the  same  poaition.  There  is  less  light  r^ 
towards  the  moon.  And  as  the  bemiftphere  fleeted  from  the  eea  than  from  the  land  upon 
•f  our  globe  is  thirteen  times  larger  than  that  the  moon,  and  therefore  it  ia  natural  to  sop- 
•f  the  moon,  it  will  preaent  in  the  lunar  fir-  pose  that  when  the  hemiaphere  of  the  earth, 
mament  a  ahining  orb  as  large  aa  thirteen  of  which  cootaina  Europe,  Asia,  Africa,  and  New 
our  full  moona,  and  will,  therefore,  diffuse  a  Holland,  is  shining  upon  the  moon,  a  cooad- 
eonaiderable  degree  of  luatre  in  the  absence  ably  greater  quantity  of  light  will  be  reflected 
•f  the  sun.  That  the  earth  abinea  vrith  a  full  on  her  aurfoce  than  when  the  Pacific  ocean, 
enlightened  fiioe  upon  the  moon  at  the  period  which  covera  nearly  half  our  globe,  is  direct- 
now  atated,  will  appear  from  the  preceding  ly  oppoaite  to  her.  In  the  course  of  the  di- 
diagnm,  fig.  34.  At  A,  the  moon  is  in  con-  umal  rotation  of  the  earth  eveiy  part  of  its 
junction  with  the  aun  aa  seen  from  the  earth,  anr&oe  in  sucocasion  will  be  preaented  to  the 
and  ita  dark  side  is  tamed  towards  us ;  but  it  moon  ;  and  therefore  it  will  appear  to  a  lunar 
will  be  perceived  that,  at  that  time,  the  en-  inhabitant  with  different  degrees  of  brilliancy, 
ligbtened  aide  of  the  earth,  E,  is  completely  at  different  times,  arising  from  the  circumr 
turned  towards  the  moon,  so  that,  while  she  stances  now  stated.  {See  fig.  31,  p.  40.) 
ia  inviaible  to  us,  our  globe  appears  in  its  full  The  moon  always  presents  the  same  nde 
orbed  majesty  and  brightneas  to  the  lunar  in-  to  the  earth,  ao  that  we  never  see  its  cppo- 
habitants.  On  the  other  hand,  when  the  moon  aite  hemisphere.  This  drcuroatance  proves 
ia  at  F,  when  it  is  full  moon  to  us,  the  dark  that  she  turns  round  her  axis  in  the  same 
aide  of  the  earth,  £,  ia  turned  towards  the  time  she  takea  to  move  round  the  heavens.  If 
moon,  and  ia  conaequently  invisible  to  the  in-  the  moon  had  no  motion  round  her  axis,  we 
habitanta  of  the  moon,  being  then  nearly  in  ahonid  see  both  her  hemiaphores  in  the  ooorse 
the  aame  part  of  the  firmament  aa  the  aun.  of  every  revolution  ahe  makea  round  the 
When  the  moon  ia  increasing  to  oa,  the  earth  earth.  Whether  the  other  aide  of  the  moon 
ia  diminiahing  in  its  illuminated  aurfaoe  to  the  be  leas  adapted  for  reflecting  light  than  that 
moon.  When  the  moon  ia  at  B  in  its  increaae,  which  ia  next  ua,  or  whether  it  be  equally 
the  earth  appeara  as  at  P ;  when  ahe  appears  diversified  with  mountains,  caverns,  and 
m  a  lialf-moon  aa  at  M,  the  earth  appeara  a  plains^  we  have  no  opportunity  of  delenaift- 
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ing ;  though,  reMonuig  from  analogy,  we  about  237,000  mi)ea,  or  about  thirty  tioiea  the 
may  conclude  that  the  arrangement!  of  na-  diameter  of  our  globe,  which  ia  determined 
tare  ia  that  bemiaphere  are  not  esaentially  from  ita  horizontal  parellaz,  or  the  angle 
.  different  from  thoee  we  perceive  in  the  hemi-  formed  by  a  line  drawn  from  the  centre,  and 
•phere  presented  to  our  view.  another  line  drawn  from  the  surface  of  U\s 

There  ia  a  peculiar  appearance  which  may  earth.    As  the  moon,  however,  moves  in  an 
be  noticed,  that  the  earth  will  present  to  an  elliptical  orbit,  she  is  sometimes  more  than 
inhabitant  of  (he  moon,  and  it  ia  this — that  240,000  miles  distant,  and  sometimes  consi- 
from  any  particular  spot  on  the  lunar  surface,   derably  leas  than  237,000.     Small  as  this  dia- 
the  earth  will  appear  in  a  fixed  position  in  the   tance  is,  compared  with  that  of  the  other 
heavens,  without  any  apparent  motion.     To  planets,  it  would  require  nearly  500  days,  or 
those  who   live  in  the  middle  of  the  hemi-  about  sixteen  months,  for  a  ateam  carriage  to 
aphere  next  the  earth,  the  earth  will  appear   move  over  the  interval  which  separates  ua 
as  a  large  globe  in  the  zenith,  or  point  directly  from  the  lunar  orb,  although  it  were  moving 
above  their  heads,  sometimes  appearing  as  a  day  and   night  at  the  rate  of  twenty  milea 
half-moon,  a  crescent,  or  a  full^enlightened   every  hour.     Although  the  apparent  aize  of 
hemiapbere,  and  sometimes  invisible,  but  al-   the  moon  is  equal  to  that  of  the  sun,  yet  the 
ways  in  the  same  position.    The  only  motion   difference  of  their  real  bulk  is  very  great;  for 
they  will  occasionally  perceive  ia  the  earth's  it  would  require  more  than  sixty-three  mil- 
rotation,  which  they  will  observe  aa  the  di^  lions  of  globes  of  the  size  of  the  moon  to  form 
feront  continents,  islands,  and  oceans  of  our  a  globe  equal  in  magnitude  to  that  of  the  sun. 
globe  present  themselves  in  succession.  Those   The  reason  why  the  sun   appears  so  small, 
who  live  near  the  margin  of  the  moon's  hemi-  when  he  is  in  reality  so  large  a  globe,  is  this 
aphere  next  the  eartl^  will  see  the  earth  near  — that  he  ia  removed  ninety* -five  millions  of 
the  horizon,  and  it  will  never  appear  from   miles  from  the  earth,  which  ia  nearly  four 
auch  places  in  a  more  elevated  position  in  the   hundred  times  farther  than  the  moon.    The 
heavens.     Those  who  live  in   intermediate  diameter  of  the  muon  is  2180  miles,  which  is 
positions  will  behold  the  earth  at  higher  or   little  more  than  the  fourth  part  of  the  diame- 
lower  elevation^,  according  to  their  distance   ter  of  our  globe,  and  consequently,  in  point 
from   the  centre  of   the   hemisphere.      All  of  solidity,  it  is  only  the  forty-ninth  part  of 
these  appearances  necessarily  result  from  the  the  bulk  of  the  earth.     Ita  surface,  however, 
circumstance  that  the  moon  alr^ey*  presents  containa  fifteen  milliona  of  aquare  milea,  or 
the  same  side  to  the  earth,  And  to  account  for  about  one-third  of  the  habitable  regions  of 
auch  phenomena  will  be  apt  to  puzzle  the  jour  globe ;  and  were  it  peopled  as  densely 
lunar  astronomers.     Hence,  it  neceasarily  fol-  aa  England,  it  would  contain  a  population 
lows  that  those  who  live  on  the  opposite  he-  amounting  to  four  thousand  two  hundred 
miaphere  of  the  moon  will  never  aee  the  earth  millions,  which  is  more  than  five  times  the 
nor  enjoy  its  light.    From  the  central  parte  population  of  the  earth.    The  circumference 
of  that  hemisphere,  an  astronomer — who  had  of  the  moon  ia  6848  miles,  and,  th<»refore,  if 
lieard  of  the  remarkable  celestial  phenomenon  a  railroad  were  formed  around  it,  its  inhabit- 
to  be  seen  in  the  other  hemisphere — would  ants  could  travel  completely  round  their  world 
have  to  travel  more  than  1700  milea  before  he  in  the  course  of  fourteen  of  our  daya,  at  the 
eould  aee  the  earth  emerging  .from  the  hori-  rate  of  twenty  milea  an  hour;  and  the  jour^ 
son ;  and  in  order  to  behold  it  in  ita  full  lus-  ney  could  be  so  arranged  that  they  might  en- 
tre,  shining  directly  from  the  zenith,  he  would   joy  uninterrupted  moonlight  from  the  earth 
have  to  travel  1700  milea  farther,  or  3400  in  one  part  of  it,  and  uninterrupted  sunlight 
miles  in  all.     We  presume  that  there  are  few  during  the  other — ^an   advantage  which  we 
terrestrial  aatronomera  who  would  grudge  to  can  never  enjoy  in  our  terrestrial  region, 
undertake  such  a  journey  were  they  to  liehold       Tele9C0jne    apvearance   of  the   Moon*-^ 
a  reeplendent  moon  hanging  in  the  vault  of    When  the  moon  la  viewed  with  a  good  tele- 
heaven  in  another  hemisphere,  which  ia  alto>  acope,  the    lunar    surface  presents   a   veiy 
gether  invisible  in  his  native  country.    Sir  J.  interesting  and  diveraified  appearance.   Moun* 
Herachel,  m  order  to  explore  the  starry  re-  tains  and  plaina,  caverns  and  insulated  rocks, 
gions  in  the  southern  hemisphera,  imdertook  hills  and  plaina  of  almost  every  shape,  di- 
a  voyage  to  the  Cape  of  Good  Hope,  where  versify  every  portion  of  the  surface  of  the 
he  remained  for  yeara,  and  brought  home  moon.    It  ia  evident   almost  at  first  sight, 
aome  interesting  pieces  of  intelligence  from  that  the  moon  is  diversified  with  inequaUtiea 
the  starry  regiona.  of  surface|  and  has  lofty  eminences  and  deep 

Diitanee  and  magnitude  of  the  Moon, —  valea,  when  we  view  her  surface  with  a 
The  moon,  though  the  nearest  celestial  body  powerful  telescope,  when  she  appeara  in  the 
to  the  earth,  is  still  at  a  considerable  distance,  form  of  a  crescent,  or  of  a  half-moon ;  for 
This  diitance  is  reckoned  to  be,  at  a  medium,  then  wo  perceive  the  boundaiy  between  the 
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dark    Hid    (nligfalmwl   «■)•— not   ■    itnigfat  ovitiM.     Thay  irera  li  

line  or  ■  ngnUr  cam,  u  il  waulJ  ba  ir  llie  mm.  or  Urg«  collMtioni  oT  wilcr,  but  then 
moon  vars  •  uixtoth  wrfioa — but  jugged  uid  tppain  no  eridcoce  thil  mm,  or  uj  lufg 
ari«T«n,  Kimeohat  lika  the  Mtge  of  t  cocrM  coltection  of  walen,  eiUt  on  lh«  urbm  of 
Hw.  Within  tba  dark  portion  of  thi  moon,  ths  moon.  Boidei  theaa  Urge  pliiiu,  ibm 
adjacent  to  thia  houndapj,  bright  poiiiti  ap  are  numcroni  circular  plaina  oT  a  laaer  me, 
pear,  aoniBwhat  lika  Min,  which  are  iTidentlj  of  all  dinwnaiona,  from  two  or  Ibree  mikf  to 
Iba  higher  lop*  of  the  lunar  moantaitii,  en-  ihirl;  milea  in  diameter,  iurrounded  xilh  ■ 
lightened  bj  the  eua  befoTe  hi*  raji  can  reach  circular  ridge  o!  mounlaina,  ai  with  f  will  tt 
the  Tilkij*,  juil  aa  we  find  that  in  nar  gtnl«,  rampart.  Theae  are  to  be  (band  in  mot  re- 
when  the  mn  ie  rialng,  bia  beama  gilJ  the  gtoni  of  (be  moon,  atid  ihej  form  a  peculiat 
moonlain  tope,  white  the  plaini  and  lalleja  fratnre  ofher  eurface  altogelhti  diftrenl  (nn 
are  atill  in  the  i4iade.  Shadow*  ot  diSerent  what  obtaiaa  on  our  glnbe.  3.  The  moon 
dintenaiona,  too,  are  to  be  aean  in  Tarioue  porta  diapEaja  a  great  varjelj  of  mountain  Krixrj. 
of  lbs  ealigtened  portion  of  the  moon,  iodi-  In  the  fint  place,  there  are  chaini  of  mc 
catinf  both  elafatioDi  and  depreaaona.  which  run  in  a  rtght-iined  direction,  i 

gether  nnlike   thoee  wbii 
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ir  globe.  The  tnoal  renitii- 
ahJe  range  of  thia  kitul  ia  that 
olleil  the  Apenninee,  wblch  Ira- 
Teraoa  a  portion  of  the  luuii  i'A 
from  Dorth-eaat  to  •onlb-wHt, 
which  maj  be  aeen  to  idiintag* 
about  the  lime  of  half-nHwo,  ami 

ilh  a  prccipiloue  and  Cnggi 
Dnl,  from  a  large  plain  called 
a  mare  imtriun,  aitende  la  a 
great  length,  and.  in  aome  plana, 
•  to  Ihe  peipendiculti  height 
lour  milea.  Thi*  ii  moil  jn- 
dpttoui  on  the  aide  of  the  plain, 
and  gradually  atopea  off  with  ili 
bundreda  f>f  peaka  to  Iba  (()■ 
poeile  dedinity,  reeemUing  in 
■OOM  degree  our  Andea  and  Hima* 
lajai.  In  the  neit  plue,  there 
intnlaled  tnountaine,  or  peat^ 
nounlaina  in  Ihe  ahape  of  * 
_  ir-lo«f,  which  riae  Jireclljr  ffio 
the  plaina,  and  are  allugelbrr  UD- 
conneded  with  an;  iiJge  or  group 
lateror.  Some  of  Ibeae  are  aei^ 
milea  in  pripendicular  iKitodfc 
i  Ibeit  ahadowB  thrown  oppoaila 
la  of  the  moon  nre  Ihe  ann  are  aa  diilinclly  aeen  through  the 
a  tary  diflcrenl  form  from  thoee  leloMme  aa  Ihe  abadow  of  a  gnomon  on  a  «ii- 
;b.  Thrro  are,  indeed,  aome  dial.  They  hear  a  certain  reaeniblance  lo 
igea  on  the  lunar  orb  aomewhal  tba  Peak  of  TeneriBe,  and  Adam'a  Peak  in 
KacmUing  our  Alpi,  and  Apenninee,  and  the  iatand  of  Ceylon.  But,  in  the  third  place. 
Andea;  but  one  oTlfaediatinguiahing  featurea  the  chief  feature*  of  the  mountain  tctatrj  tl 
of  the  moan  conNala  in  hundred*  of  circular  li»a  moon  conaiat  in  Ihoee  circular  range*  of 
range*  of  mountain*  nirrounding  plaina  of  mountain*  which  occupy  nearly  one-half  ef 
the  aama  ahape.  The  following  are  ■  tew  of  the  lunar  aarTace,  and  are  diapened  in  iB 
the  chararleriatie  featurea  of  the  lunar  aurface.  directions.  In  aome  caaea,  Ihey  appear  like  a 
1.  Plaina  of  larioua  extant  and  peculiarilisa.  wall  of  aiity.  one  huiidreil,  or  one  bunilred 
Some  of  thea*  plaina  are  mnre  than  one  and  fifty  mile*  in  circumferencf,  aurroundiiig 
hundred  milea  in  diameter,  or  in  lenglh  and  circular  plaina  of  correeponding  ealcnt.  Ta 
breadth.  They  pre«nt  a  darker  and  more  other  caaea.  they  are  from  lite  to  ten  or  twain 
Bombte  appearance  to  the  eye  than  Ibe  other  milea  in  diameter ;  and  in  many  inaiaaca 
pwrt*  of  the  lunar  aurface,  and,  in  man;  there  ia  a  central  mountain  of  a  coniidrnMa 
.».■.>..»  Ik ..;_  1....^  jjjj  [|,j^_  jjgp  eleialjoo,  wbicb  riaea  from  the  centra  of  Ilia 


la  region*  uf  the  moon  are  the  ai 


.  drcalir  plain.  Then  M  nothing  aimitar  lo  w«e«iesi*«  oanelfM^tandinsaii  (Am*  oTbar 
IbcH  arrangcnieiit*  in  any  part  of  oar  terra-  loft;  peaki,bwetI«aliriiiouiilunHdg«i)Or  on 
trial  •yitem.    TIm  lunar  maun taini,  ancording 

lo  BclirMter'a  mpaiurenwolt.  an  of  all  liici,  'V-  '^ 

from  three  hundred  feel  to  five  mile*  in  per- 
pendicular heigbl.  3.  Another  aingulnr  fea- 
ture oT  the  moon'*  eDTface  eoneiita  in  thoM 
numeroua  deprewiona,  or  caTitiei,  which  ■)> 
paar  on  elinoet  ever;  part  of  her  disk.  Theaa 
Bafitiea  are  circular,  anil  bear  a  certain  re- 
■ambiance  in  ahape  to  an  rgg  cup.  A  high 
annular  ridge,  mailieJ  with  loflj  peaka  and 
■mall  cavitiee,  geneiallj  enctrclea  them,  an 
inautated  mountain  frequently  riaea  in  the 
cantre,  and  •ometimea  tbej  contain  amnlier 

Theaa   hatlawa   are    moat   nuntrroua   in    the 

nath-veat  parte  of  the  moon,  and  from  thia  p.      „ 

canac  it  ia  owing  that  that  ponion  of  the  iu-  **' 

nar  aurface  i*  oiore  brilliant  than  any  other 

portion  of  the  mmm ;    Iheae  caviliM,   along 

with  the  inountainouB  ridgei  which  enrircle 

them,  reSecling  a   greater  quantity   of  light 

than  any  other  part  of  the  lunar  regiona.     Af 

lo  their  ijiniciiaiona,  they  are  of  nil  uiea,  front 

three  mili'a  to  fifty  milea  in  diameter  at  their 

orifices,  but  they  generally  decreaae  in  brradth 

lonarili  the  hniu>ni.    Their  depth  *ariea  from  ^. 

■bout  one-third  of  a  mile  to  three  milea  and  Fig-  ». 

three    quartera    below    the    aummita    of    the 

niountaiaa  which  aurround  Ihem;  but  in  all 

eaaea   tlie     internal   depth    of    the    Cavity    ia 

much  lower  th:in  the  general  aur&ce  of  tha 

moon.     Of  thia  tealure  of  tha  lunar  aurftc* 

we   have   no   eiamplea   in   any   part   of  onr 

glohe ;  but  we  have  reaion  lo  helicve,  from 

the  variety  which  eiiata  in  nature,  that  not 

one  world  in  the  univeraa  eiactly  reaemblea 

•nother  in  it«  particular  arrangenMnla. 

The  falloiniiig  figure*  will  perhapa  convej 
B  mJe  idea  of  some  of  the  ulijecta  on  the  Iu-  _.      _. 

nar  aurface  now  deacribed.     Fig.  36  ia  a  view  ""'  """ 

of  the  brilliant  apot  called  Ariaurcbua,  whidi 
ia  ailuale  in  (he  north.eaat  quadrant  of  the 
ntoon'a  turface,  where  the  shadowa  of  the  cir- 
cular caviiiea  and  alao  the  ahadowa  of  tha 
mountaina  may  be  perceived.  Fig.  37  i* 
(he  apot  called  Hevcliua,  which  euntaina  an 
annular  cavity,  and  a  broken  elevation  ■omo- 
what  resembling  an  egg.  Fig.  38  reprcaenti 
■  cavity  aurroundi'd   by  a   circular   range  of 

middle  of  the  plain,  in  which  tha  ahadowa  of 
<me  aide  of  the  circular  range  and  of  the  cen- 
tral mountains  may  be  seen.  Fig.  39  ahnwt 
another  mflgnifieJ  portion  of  the  moon'a  diak, 
cihilnting  aeveral  circular  plain*,  catitjea,  aitd 
ether  varieties  of  the  lunar  aurface. 

From  what  we  have  now  briefly  atated.  it 
ia  evident  that  an  iminenae  variety  ofpiclur-  tbxomtliit  of  her  centralnioDntain.wediaald 
eaque  and  aublinie    acenery  ia  pieaented   to    behold  a  much  greaterextenl  of  proapecl, and 
view  oa  the  aurface  of  the  moon,  and  could  an  laeemblaga  el  toon  grand  and  anblima  ob> 
ISS  (t»S) 
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JMli  tluHi  is  pFMiiiled  to  our  view  in  any  of  Ortttor  would  lea^  a  globe  eontainm;  i 

our  temstriol  laadacopof.     The  bat  lima  lor  mrfiMO  of  fiftooo   millioot  of  tquare  mitei 

viowing   all  the  Tiiriatiet  of  aoenary  on  the  altogether  dealitote  of  aeniitive  and  intellectoal 

Biooo'a  Miriace,  witk  a  talaaoope,  is  about  tha  baingt,  aapacially  when  we  behold  ita  aorfaoi 

period  of  batf-moon,  or  two  or  three  daja  be-  diversified  and  adorned  with  such  a  nwt  aMeiih 

fore  or  after  it,  at  which  times  the  ohadowo  of  blage  of  picturesque  and  subiiroe  acenerj,  and 

the  lunar  mountains  aud  cavities  are  longest  when  we  oonsider  that  every  department  ood> 

and  most  distinct.    At  the  time  of  full  moon,  nected  with  our  globe  is  peopled  with  aeniient 

many  of  the  objecis  described  above  cannot  beings  of  every  deacription.    Although  aeai 

be  perceived,  as  the  aun  then  shines  perpen-  and  rivers  and  a  dense  aUnosphere  are  not  to 

dicularly  upon  the  moon's  surftce,  so  that  the  be  found  connected  with  the  luoar  orb.  tod 

ahadows  of  the  diflerpnt  objects  cannot  be  dis*  although  some  of  its  arrangements  are  dificN 

tinguished.    The  following  additional  partieu-  ent  frcwn  thooe  of  the  earth,  yet  these  arcnin- 

kra  respecting  the  moon  may  be  stated.  stances  form  no  valid  objection  to  the  imxn 

1.  The  length  of  a  lunar  day  is  equal  to  being  inhabitated,  for  the  Creator  can  in  tO 

neariy  fifteen  of  our  daya,  and  the  length  of  casee  adapt  the  inhabitant  to  the  nature  of  Iht 

the  night  the  same,  so  that  a  day  and  night  in  habitation  provided  fix  liim,  as  he  has  adapted 

the  moon  is  equal  to  twenty-nine  days  and  a  the  birds  for  winging  their  flight  tbroogfa  tba 

hai^  or  one  lunar  month.  On  the  hemisphere  air,  the  fishea  for  gliding  in  tho  waters,  and 

next  the  earth,  there  is  moonlight  nearly  all  man  and  quadmpeda  fiir  traversing  the  diy 

the  time  the  sun  is  absent ;  but  in  \ht  other  land, 

hemisphere,  in  the  abaence  of  the  aun,  there  is  It  has  fireqnently  been  a  subject  of  inqniiyt 

no  light  but  what  proceeds  from  the  stars  and  Whether  the  inhabitanu  of  the  moon  may 

planets.    Were  a  lunarian  to  travel,  at  the  ever  be  diacovered  by  the  inhabitant!  of  ov 

rate  of  ten  milee  an  hour,  in  a  direction  at  globe  1     Notwithstanding  tho  improvementi 

right  angles  to  the  moon'a  axis,  he  might  keep  that  have  been  made  on  teleecopes  in  modem 

pace  with  the  moon's  rotation,  and  be  enabled  times,  we  have  no  axpertations  that  tuch  a 

to  live  in  perpetual  sunshine.    2.  The  light  discoveiy  will  ever  be  made.    Even  the  laifi 

of  the  moon  has  bean  computed  to  bo  300,000  telescope  htely  eonstruded  by  the  Earl  of 

times  less  intense  than  that  of  the  sun,  when  Rosse,  however  distinct  and  beautilul  a  view 

ahining  in  an  unclouded  sky ;  yet  its  utility  is  it  may  exhiint  of  tha  mountains  and  valei, 

coMiderable,  and  when  tha  full  moon  shines  rocks  and  caverns,  on  the  lunar  surfaor,  will 

in  iu  splendour,  it  throws  a  cheerlul,  though  never  be  able  to  show  us  its  inhabitanti^  al- 

mild  light  over  the  surrounding  landacape.  though  they  had  bodies  &^m  hundred  timaf 

8.  The  nearer  the  moon  is  to  the  periods  of  larger  than  those  of  the  inhabitants  of  the 

new  and  full  moon,  the  greater  is  her  velocity  aaith.    That  telescope  has  seldom  been  used 

in  har  orbit ;  and  the  nearer  she  is  to  tha  with  powers  exceeding  eight  hundred  tima; 

quadratures,  the  slower  she  moves.     When  but  although  a  power  of  two  thousand  tiinef 

the  earth  is  in  its  perihelion,  or  nearest  the  sun,  could  be  put  upon  it  with  distinctnes,  it 

which  happens  in  the  winter,  the  periodical  would  make  the  moon  appear  no  nearer  to  oi 

time  of  the  moon  is  greatest ;  and  when  the  than  one  hundred  and  twenty  miles,  al  which 

earth  is  in  its  spholion,  which  happena  in  distance  a  living  being,  although  a  hnndRd 

aummer,  the  periodical  time  of  the  moon  b  the  feet  high,  could  not  be  beheld.    For,  with 

least    4.  The  mean  inclination  of  the  moon's  such  a  power,  a  space  on  the  moon's  aaiiaoi 

orbit  to  that  of  the  earth  is  fiva  degrees,  nine  one  hundred  and  eighty-three  feet  in  diametfr 

minutea.    6.  The  eccentricity  of  her  orbit  is  could  only  be  perceived  as  the  smallest  viaibls 

1S,960  miles.    6.  The  moon  in  all  probabili-  point.     Besides,  we  ought  to  consider  that 

ty  ii  surrounded  with  an  atmosphere,  but  it  is  when  we  view  objects  on  the  surface  of  the 

evidently  a  very  small  one,  and  of  extreme  moon,  we  do  not  view  them  in  perapective  as 

tenuity ;  and  no  clouds  or  vapours  appear  to  we  view  ohjecta  on  the  aurface  of  the  earth,  hat 

exist  in  it    It  is  stated  as  having  been  die-  onlyobtainabinl's-eyeview,aswedoofol|j^ 

tinctly  perceived  during  the  annular  eclipse  of  on  the  surface  of  our  globe,  when  viewed 

May,  1836,  when  just  before  the  rims  of  the  fhMn  a  balloon  suspended  in  the  atmosphere, 

two  bodies  met,  the  light  of  the  sun  waa  aeen  in  which  case,  when  we  look  down  apon  a 

In  shoot  through  the  moon's  atmosphere,  mol-  group  of  human  beings,  we  perceive  only 

lified  into  twilight    Schroeler  calculates  its  the  length  and  breadth  of  their  heads  and 

haight  at  5743  feet  ahouldera. 

There  can  be  little  doubt  that  tha  moon.  There  is  a  poosibility,  however,  of  traaog 

like  the  earth  on  which  we  dwell,  is  a  world  the  operations  of  seneitive,  or  intelligent  be- 

laplanished  with  inhabitants.    Matter  appears  ings,  in  the  lunar  orb,  although  we  csn  neyar 

to  have  been  created  chiefly  in  subserviency  to  expect  to  trace  the  forms  or  motions  of  ita  m* 

Bii&d;  and  it  is  highly  improbable  that  the  habttanta.     Were  a  vast  number  of  peiMOf 
(070) 
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in  difierant  parts  of  the  worU  to  devote  them-  «■  a  eigna]  of  eorreepondenoe,  and  that  they 
•eWee  to  a  particalar  eurvej  of  the  mooo—  might  erect  similar  figures  in  return.  But  it 
were  diff'rent  portitms  of  its  sorfaoe  allotted  is  highly  questionable  whether  the  design  of 
to  difilerent  iodividiMis  as  the  object  of  their  such  figures  would  be  appreciated,  or  whether 
poiticuiar  research — were  accurate  observap  they  would  be  visible  to  the  eyes  of  tiie  inha- 
tkms  made,  and  frequently  repeated,  on  every  bitants.  Many  a  look,  we  may  conceive, 
mountain,  hill,  cavity,  ciifif,  and  plain,  and  will  be  directed  to  our  glolie  by  the  lunar 
every  change  and  modification  in  the  psrticu-  inhabitants,  and  much  wonder  will  doubtless 
lar  spots  and  their  localities  carefully  marked  be  expresssd  at  such  a  large  globe  hanging 
and  represented  in  a  series  of  delineations,  it  over  their  heads,  apparently  immovable,  ez- 
might  lead  to  some  certain  conclusion  both  as  cepting  a  rotation  round  its  axis ;  and  much 
to  the  physical  constitution  of  the  moon,  and  speculation  will,  without  question,  take  place 
•s  to  whether  any  of  the  observed  changes  among  them  as  to  whether  such  a  glolte  as 

ftrooeeded  from  the  operaticms  of  living  agents,  oura  be  inhabited.  But  it  does  not  appear  to 
f  an  observer  in  the  moon,  with  such  a  tele-  be  the  design  of  the  Creator,  in  the  mean 
scope  as  8ir  William  Herschers,  or  that  of  time,  that  the  inhabitants  of  our  globe  and 
the  Earl  of  Russe,  had  observed  the  city  of  those  of  the  moon  should  become  acquainted, 
Babylon,  when  in  its  splendour,  and  after-  or  that  any  direct  correspondence  should  take 
wards  when  reduced  to  a  desert,  as  it  now  is,  place  between  difierent  workls.  And  there- 
he  must  have  obeerved  a  change  in  the  local-  lore,  we  muat  wait  with  patience  till  th* 
ity  where  that  fiimous  city  once  stood,  indica-  scenes  of  a  Suture  life  shall  unrav«l  the  mys- 
tive  of  the  operaiions  of  intelligent,  or  at  teries,  and  dispel  the  darkness  which  now 
least,  of  sensitive,  or  living  agents.  And  had  hangs  over  the  history,  the  population,  and 
he  viewed  the  dense  forests  of  America  before  the  transactbns  of  other  worlds.  Whatever 
civilized  nations  took  possession  of  that  coun-  may  be  the  peculiar  circumstances  of  the  be- 
Iry,  and  were  he  now  to  take  a  view  of  the  ings  that  people  other  globes,  we  know  that 
eastern  states  of  North  America,  in  their  pre-  they  are  all  under  the  care  and  superintend- 
eent  state  of  cultivation,  and  since  the  great  ence  of  Him  who  is  infinite  in  wisdom, 
cities  of  New  Yorlc,  Boston  and  Philadelphia  power,  and  intelligence ;  whose  "  kingdom 
wrere  reared,  a  striking  difierenoe  between  the  ruletb  over  all,"  and  whoee  **  tender  mercies 
present  and  the  former  state  of  that  country  are  over  all  his  works." 
wrould  doubtless  be  perceptible.  For,  if  an  But,  whatever  opinions  we  may  entertain 
extent  of  oqly  one  hundred  and  eighty-three  respecting  the  inhabitants  of  the  moon,  cer- 
tett,  or  sixty-one  yards,  would  be  perceptible  tain  it  is  that  she  forms  a  beautiful  and  noble 
by  a  telescope  magnifying  two  thousand  times,  appendage  to  our  globe,  and  her  light  and 
jniieh  more  would  the  extent  of  a  large  city,  motions  are  of  high  utility  to  its  inhabitants, 
euch  as  New  York,  be  distinctly  visible,  as  a  How  cheerless  and  .uncomfortable,  in  many 
prominent  and  well-defined  object.  Now,  if  cases,  would  be  our  nights,  were  it  not  for 
changes  similar,  or  anslogous  to  these,  could  the  mild  radiance  which  the  lunar  orb  dis- 
be  traced  on  the  surface  of  the  moon,  it  would  penses  in  such  regular  and  agreeable  vicissi* 
lead  us  fo  form  some  oertain  conclusions  in  tudes !  To  the  nuuiner,  while  ploughing  his 
relation  to  the  operations  of  intelligent  agents,  course  through  the  stormy  deep ;  to  the 
and  consequently,  that  such  beings  actually  ploughman,  **  plodding  his  weary  way ;"  to 
exist  oh  the  lunar  surface.  But  such  oh-  the  peasant,  pursuing  his  course  through 
servations  as  those  to  which  we  allude  would  moon  and  morasses  after  nightfall ;  to  the 
require  not  only  to  be  sfiecific  and  minute,  but  ahepherd,  tending  his  fleecy  charge  by  night ; 
also  to  be  condnued  for  a  length  of  years —  to  trovellen  in  foreign  lands ;  and  to  the  mis- 
perbape  a  century  or  more— beifore  any  strik-  sionary  in  pagan  countries,  when  returning 
ing  changes  could  be  expected  to  occur.  at  midnight  from  his  sacred  labours ;    the 

J)r.  Olbera  was  fully  of  opinion,  from  the  moon,  in  her  various  stages,  is  always  a  most 
observations  be  had  nnde,  **  that  the  moon  is  cheerful  and  welcome  visitant.  She  throws 
inhabited  by  rational  creatures,  and  that  its  a  mild  and  silvery  lustre  over  the  forests,  the 
surface  is  more  or  less  covered  with  a  vegeta-  mountains  and  the  vales,  and  we  behold  a 
tion  not  very  dissimilar  to  that  of  our  earth."  new  picture  of  terrestriai  objects,  which  is 
It  has  formed  a  subject  of  speculation  with  more  delicately  ahaded,  and  disposed  into 
some,  whether  it  might  be  poesible  to  corres-  softer  lights  than  that  which  is  displayed  un- 
pond  with  the  lunar  inhabitants  by  symbolical  der  the  blase  of  the  nwridian  sun — a  scene 
representations.  If  they  be  mathematicians,  which  leads  the  pensive  mind  to  pleasing 
it  has  lieen  conceived  that  the  erection  of  reflections,  and  to  solemn  contemplation.  By 
geometrical  figures  on  some  extensive  plains  her  attractive  influence,  she  sways  the  ocean, 
on  our  globe,  on  a  scale  of  vast  extent,  might  and  perpetuates  the  regular  returns  of  ebb  and 
be  recognized  by  the  inhabitants  of  the  moon,  flow,  by  which  the  Uquid  element  is  prcscrvet) 
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(rom  pulrerietian,  ind  Ibe  inhitiiUiili  of  the  iDviida,     Let  d*  tben  ba  gnlcful  to  on  Ime- 

blinda  mil  cantitienti  fram  inlection  ind  dl*-  ficeni  Creator,  who,  in  lliii  ■>  Ktll  u  in  ill 

MM.    And,  iltliDugb  h«r  brightneia  u  not  bi*  Mbst  worki,  hu  diiplij'ed  tiii  inEniW 

tha  unw  It  ml!  icHaiii,  and  though  *hs  ia  wiaitom,  and   hia   nnboaDiled  goodneB;  ul 

■omatinin  abasnt  fram  our  DOclurnal    hsmi-  lei  ua.  in  Dniaon  with  Ihe  inipirrd  urtaa, 

qibara,  yel,  in  her  abaenca,  we   enjoy,  on  a  praiae  the  nama   of  the  Iionl,  wbo  hilh  i^ 

elaar  evening,  *  man  eileuaira    proapect  of  pnaled  "  the  moon  to  rule  bj  night."  n  la 

Ibe  alarry  regiona,  and  of  thoae  remola  apace*  eiidenca  of  hia  felherl;  «re.  and  of  hit  oar- 

of  crcalion   where  auna   unnumbered    ^ine,  cy,  which  "  sndurath  iat  eitt," 


Daariplion  of  Ot  Baperiar  Planttt  of  ike  Bolat  Sgttem. 

SicTioi  L  the  auperior  planeta,  and  the  poinla  in  wlii 

they  appear  ataiiaDV7,di0broni  from  liimJ 
On  lit  Motiont  end  AtptcU  of  tit  Superior   the  inferior  planeta.     All  iheee  nrFamMana 
PlaneU.  dearly  ihow,  thai  the  path  of  Ibe  earth  nml 

the  aun  i«  inc I nded  within  the  oriiiii  of  thi 
Tbi  planets  Mercury  and  Venn*,  whoae  auperior  planet*;  that  we  occupy  i  Mtliia 
motioti*  and  phaaea  we  formerly  de*cribed,  are  that  ia  never  Tery  tar  removed  from  lb>  cnn 
calleil  inferior  planeta,  becauae  Ibey  revolve  of  their  orbita,  and  that  we  ate  llirte  plucO 
raond  the  central  Inminart  in  orbiU  which  in  a  dimtion  which  ia  neailj  that  in  •hid 
•re  included  within  tha  oibic  of  the  earth,  and  the  aun'*  raya  enlighten  them. 
OMiaaqnenlly  nearer  the  aun  than  the  eartb  is.  Appamt  fnofuyru  of  the  ttiptricr  Pla^ 
The  superior  planeta  are  thoae  wboaa  orbit*  at  Hen  front  Iht  Batik. — The  lupcriorplisill 
•re  without  Ibst  uf  the  earth,  and,  of  course,  are  retrograde  when  aean  in  oppoalioB  late 
at  a  greater  diatance  from  the  aun.  The  supe*  aun,  that  ia  ihry  appear  to  move  Uam  <■"■ 
rior  planet*  are  Mar*,  Veata,  Jsno,  Cere*,  weat.  or  contrary  to  the  onler  of  tbe  tignxf 
Palla*,  Aalms,  Ju[riler,  Saturn,  and  Uranua.  the  aodiac;  and  their  motion  appein  dlm^ 
TheyareJtatingulahedfrom  the  interior  planeta  or  from  weat  to  eaat,  when  in  conjundJaa  en 
in  the  frtllnwing  rea|>ecti :— [.  They  come  to  Ibe  sun.  Tbe  fdlowing  diagram,  fig-  39*1 
OUT  meridian  at  midnight,  which  ttas  inferior  will  illustrate  some  of  the  molioDi  ami  •^'A 
planeta  never  do.  S.  They  are  aomelimea 
nen  riaing  in  the  eait.  when  tbe  aun  i*  setiing  Pig.  SB*. 

happens  to  Mercury  or  Vanoa.  3.  While  the 
inferior  planeta  always  appear  to  move  in  Ih* 
neighbourhood  of  the  Kin,  never  removing  be- 
yond forty-eight  degree*  of  thai  luminary,  tha 
superior  planet*  may  be  aeen  at  all  diatancea 
(rom  lbs  aon,  and  even  in  the  (qipoaite  quarter 
of  the  heavens.  4.  The  auperior  plaoela 
Dflver  can  appear  to  transit  the  sun'a  disk,  a* 
Mercury  and  Venn*  have  been  aeen  to  do  at 
different  peiioda.  6.  The  superior  planels 
never  appear  in  the  form  of  a  creannt,  or  of 
a  balf-nioon,  ai  the  two  inferior  planeta  are 
found  to  do  in  certain  parte  of  their  orbita. 
They  slwsy*  appear  with  a  ronnd  face,  when 
viewed  with  a  leleacope,  except  Mara,  which 
Bomelimea  appeara  with  a  slight  gibboua  phase. 
B.  A  superior  planet  can  only  be  in  conjunc- 
tion with  the  lun,  when  the  aun  i*  between 

the  aallh  and  tha  planet ;  whereaa  an  inferior  of  Ihaae  pTanela.  Let  the  circle  s  npnsMi 
planet  may  be  in  conjunction  with  the  inn,  the  sun,  i  a  c  d  the  orbit  of  tbe  earlli ;  ■  ' 
when  it  ia  between  the  aun  and  the  earth,  b  a  the  orbit  of  a  anperior  planrl,  n)n>^ 
7.  TheteareaUo  certain  peculiarities  in  reTer-  that  of  Mara,  and  K  H  ir  o  r  a  s  portion  » 
•nee  to  the  direct  and  rBtrOEtade  motioiu  of  the  atanr  heavena.  When  the  eaitb  is  si  A 
(97a)  ^  ' 
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and  Man  at  s,  the  planet,  at  seen  from  the  time  of  iti  daration.    It  is  more  rapid  and 

earth  at  o,  will  appear  in  the  tame  part  of  the  extensive  in  the  ease  of  Mars  than  of  the 

hearens  as  the  sun,  dr  in  conjunction  with  him.  other  planets  which  are  fiirther  distant  Irom 

When  the  earth  is  at  b  and  the  planet  at  s>  the  son.     It  may  jnst  be  farther  stated,  that 

it  is  then  said  ta  be  in  opposition  to  the  son ;  the  times  of  the  conjonctions,  oppositions,  di- 

for  the  sun  is  then  seen  in  the  direction  s  p,  rect  and  retrograde  motions,  and  also  of  the 

'while  the  planet  is  seen  in  the  direction  b  v.  stations  of  the  superior  planets  depend  upon 

In  this  case,  the  plnnet  is  nearest  to  the  earth,  the  combination    of  their  motions  in  their 

and  in  the  case  of  Mars,  it  is  only  fifty  mil-  orbits  with  the  motion  of  the  earth  in  its  orbit ; 

lions  of  miles  distant  from  us.    But  when  the  and  this  combination  causes  all  the  apparent 

earth  is  at  b  and  Mars  at  o,  the  planet  is  the  irregularities  which  appear  in  the  motions  both 

"whole  diameter  of  the  earth's  orbit,  or  one  of  the  superior  and  inferior  planets.     But  all 

hundred  and  ninety  millions  of  miles  farther  the  planets,  if  viewed  from  the  sun,  the  centre 

distant,  and  consequently,  at  that  time,  two  of  their  motions,  will  appear  to  move  without 

hundred  and  forty  millions  of  miles  from  the  interruption  in  t^e  same  direction,  only  mov- 

earth.    Hence  it  happens  that  this  planet  a]^  ing  somewhat  more  slowly  in  thfir  AphelioQ, 

pears  about  twenty-five  times  larger  in  the  and  more  swiftly  in  their  Perihelion.* 

one  case  than  in  the  other.    When  farthest 

distant  from  the  earth,  it  appears  like  a  small  . 

etar ;  but  when  nearest  as,  it  appears  nearly 

as  large  as  Jupiter  or  Venus,  but  with  a  mote  Sxctioit  U, 

ruddy  aspect.     These  circumstances  clearly 

prove  that  Mars  does  not  move  round  the  earth  On  the  Planet  Mara* 

as  its  centre  of  motion,  as  the  ancients  sup* 

posed,  but  round  the  sun,  and  that,  too,  in  an       This  is  the  first  of  the  superior  planets  next 

orbit  which  includes  the  earth's  orbit  within  it  to  the  earth.    Its  name,  which  was  given  by  the 

Tfie  cause  of  the  direct  and  retrograde  mo-  ancients,  signifies  '*  the  god  of  war,"  which 
lions  of  the  superior  planets  will  likewise  ap-  appears  to  have  been  given  on  account  of  its 
pear  from  fig.  39.  Suppiose  the  earth  at  ▲,  ruddy  or  fiery  appearance,  and  because  the 
and  Mars  at  x,  while  the  earth  is  moving  astrologers  imagined  it  to  be  a  promoter  of 
through  the  part  of  its  orbit  ▲  d  c,  the  planet  war  and  bloodshed.  It  is  rather  unfortunate 
will  appear  to  move  from  ir  to  k  among  the  that  the  names  of  the  planets  as  well  as  of 
etan,  which  is  its  direct  motion  through  the  the  celestial  constellations,  should  all  be  de- 
heavens,  or  from  west  to  east;  so  that  when  jived  from  heathen  mythology,  and  from  the 
the  earth  is  at  n,  the  planet  will  appear  at  x,  superstitious  and  idolatrous  views  of  the  an* ' 
and  when  the  earth  is  at  c,  it  will  appear  at  ciente.  It  ill  comports  with  the  peaceable 
K.  But  while  the  earth  moves  through  c  b  ▲  study  of  astronomy  that  a  god  of  war  should 
to  ▲,  it  will  sppear  to  return  to  h,  having  a  be  supposed  riding  in  his  fiery  chariot  through 
letrograde  motion  from  east  to  west ;  so  that  the  heavens,  and  brandishing  his  sword  ovar 
when  the  earth  is  at  b,  it  will  appear  to  be  at  the  nations  to  excite  them  to  diabolical  con- 
M,  and  when  the  earth  is  at  a,  it  will  appear  tests.  It  presents  a  melancholy  and  degrad- 
to  have  returned  back  to  ir.  When  the  earth  ing  picture  of  human  nature,  that  in  all  agea 
is  either  at  ▲  or  c,  the  planet  will  appear  sta-  war  has  produced  ite  horrid  massacres  and 
tionary  for  a  few  days.  The  direct  motion  is  devastations  among  every  kindred,  and  in 
very  slow  from  ir  to  k,  because  the  earth  has  every  clime,  and  that  men  should  have  iroa- 
to  move,  during  its  continuance,  through  the  gined  that  a  celestial  deity  was  appointed  to 
large  part  of  its  orbit  ▲  s  c ;  but  the  retro-  preside  over  its  infernal  operations,  and  lo 
grade  motion,  from  k  to  ir,  is  performed  in  **  urge  the  foes  to  battle."  It  will  be  to  the 
much  less  time,  because  the  earth,  while  it  eternal  dishonour  of  the  human  character, 
continues,  has  to  move  only  fiom  c  to  ▲.  that  ever  such  malignant  exploite  were  eiH 

We  have  supposed  the  planet  at  rest,  in  gaged  in,  in  our  terrestrial  sphere.    In  modem 

Older  to  avoid  complexity  in  the  illustration ;  times,  it  is  an  indelible  disgrace  lo  nations, 

but  the  appearances  will  be  the  same,  whether  who  designate  themselves  as  civilized  and  en- 

we  conceive  the  planet  at  rest  or  in  motion ;  lightened,  that    such    a    mode    of  settling 

only  the  time  in  which  the  direct  and  retro-  disputes  between  states  and  empires  should 
grade  motions  sre  performed  will  be  diflcrent 

when  we  view  the  planet  as  in  motion.    Jupi-  ♦  The  Aphelion  l»^*»»=V«J."L'ifi.'I;Vi'^^^^^^ 

.       c,  »               ,    ,..L.      *u                •        I       .  the  earth,  or  of  any  Other  planet,  which  !•  rartoett 

ter,  Saturn,  and  all  the  other  supenor  plsnets  f^^^  .^e  tun ;  and  the  Perihelion  is  ihai  point  la 

have  similar  direct  snd  retrograde  motions  and  the  orbit  of  a  planet  which  U  neareit  to  iba  sttn. 

stationary    positions.      They    all    retrograde  Ai  the  pUneie  move  In  empilcal  orbiu,  th^y  mast, 

.        .    ^    '^■.-             ir                *•       iff  of  course,  be  atditrerentdiitanccsfi-omiheiun  la 

when  m  opposition,  and  for  some  time  before  Jlff^rent  parte  of  their  orWis.-Bee   Appendix, 

and  alter  it ;  but  tlicy  diflisr  greatly  as  to  the  mo.  111. 

4N  (973) 
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te  retorted  to  as  that  of  waHkra.  It  ia  glaring*  AQgiiat,  1845;  and  again  in  Odober,  1647. 
Ij  unchriitian ;  it  ia  inhnman  and  atroeiona ;  Thta  ia  tlie  moat  ettgiUp  period  for  obwrring 
it  ia  a  violation  of  the  ftindamental  lawa  the  aorlaoe  of  Mara  thrangb  teleaoopn,  ao^ 
wliicb  unite  tlie  moral  univene ;  it  b  aoeom-  Kkewiae,  for  obaenring  ita  direct  and  Ktrognde 
panifd  with  alrooat  all  ttie  evile  which  can  motiona.  From  apota  whieb  have  beea  oIk 
afflict  humanity;  it  ia  aubverriire  of  the  aenred  on  the  eurfaoe  of  Man  by  the  teleacape, 
wealth  and  prosperity  of  nationa ;  and  it  it  waa  determined  that  it  makes  a  revolatioa 
must  be  highly  ofienaive  to  the  Creator,  who  round  its  axia  in  twenty-lbur  hours  sad  ne8^ 
haa  BO  curiously^onatmcted  the  human  frame,  ly  forty  minntea — ^which  ia  only  lortj-ibBr 
and  formed  man  **  after  hia  own  image,"  that  minntea  longer  than  the  diurnal  rotstkio  of 
such  an  exquiaite  atructi^n  ahonld  be  cut  and  the  earth,  and  ia  performed  in  the  mme  due» 
alashed  and  deatroyed  by  thoae  who  are  par-  tion,  namely,  ftom  west  to  eaat  lis  sxis  ii 
takers  of  the  same  nature.  In  abort,  it  oon-  inclined  to  the  plane  of  the  ecliptic  st  n 
▼eys  an  absurdity  in  the  very  idea  of  it ;  for  angle  of  nearly  sixty  degreea,  or  almt  tliiitj 
it  never  can  decide  on  which  aide  of  a  degrees  from  the  perpendicular.  Of  coone^ 
disputed  question  justice  and  right  are  to  be  there  muat  be  different  lengths  of  days  ad 
found ;  and  it  degradea  man,  who  ia  endowed  nighta  in  difiemit  regiona  of  this  plsait: 
with  high  intellectual  powers,  to  a  level  with  and,  likewiae,  a  divenity  of  aeaaonst  Roinewhit 
the  inferior  animals — with  the  bear,  the  lion,  aimifair  to  what  wn  ezperienee  on  our  globe, 
and  the  hyena,  that  have  no  other  mode  of  This  planet,  aa  to  siae,  ranka  among  tfai 
aettling  their  disputes  but  by  physical  force,  smaller  bodies  of  the  aolar  aystem.  Its  dimen* 
Scarcely  any  thing  can  be  more  degrading  and  aiona  are  as  f>llows : — Its  diameter  is  found  to 
monstrous,  in  beings  furnished  with  moral  be  about  four  thousand  two  hundred  nilci— 
facultiea,  and  endowed  with  reaaon  and  intel-  which  is  little  more  than  half^the  dismeterflf 
ligenoe.  But  it  ia  needless  to  say  that  the  our  globe.  lu  aurface  oentaina  aboot  fiftv* 
planet  Mars,  though  somewhat  more  ruddy  'five  milliona  of  aquare  milea,  which  is  sewnl 
than  the  other  planeta,  haa  no  influence  milliona  more  than  the  number  of  sqoan 
whatever  over  auch  barbarous  and  malignant  milea  on  the  habitable  parte  of  die  eirtk 
exploits.  It  sweeps  along  in  its  course  through  Were  its  whole  surface  composed  of  liod, 
the  heavena,  in  uniaon  with  tlie  other  bodies  and  were  it  peopled  in  the  aame  proportiaotf 
which  compoae  the  aolar  systsm,  in  obedience  Belgium— three  hundred  inhabitsnts  to  i 
to  a  universal  law,  and  diaplays,in  its  motiona,  aquare  mile — it  could  contain  a  popolstioD  <tf 
its  Creator's  power  and  wiadom.  aixteen  thouaand  five  hundred  millioni^  or 

The  distance  of  thia  planet  from  the  aun  ia  mora  than  twenty  timea  the  present  popol^ 
one  hundred  and  forty-five  milliona  of  milea,  tion  of  our  globe ;  ao  that  thia  planet,  though 
and  the  circumference  of  its  orbit  about  nine  comparatively  a  email  one,  may  rsnk  higher 
hundred  millions  of  milee.  The  distance  of  ita  than  even  our  woild  in  reapect  to  the  oomber 
orbit  from  that  of  tbe  earth  is  fifky  millions  of  of  aenaitive  and  intelleetual  beings  it  wtf 
miles;  and,  at  the  time  of  its  opposition  to  the  contain.  Thia  planet,  like  the 'earth  end 
sun,  it  is  about  this  diatance  from  the  earth—  aeveral  other  planets,  ie  of  a  apheroidal  figuei 
which  ia  the  neareatapproachto  the  earth  which  ita  polar  diameter  being  about  two  hoodnd 
any  primary  planet  can  make,  the  planet  Venue  and  sixty  miles  shorter  than  its  eqostorisL 
only  excepted.  It  accomplishes  its  revolution  When  viewed  with  good  telescopes,  qnH 
round  the  sun  in  six  hundred  and  eighty-eeven  of  varioua  forma  have  btrnt  disooveied  on  the 
days,  or  about  one  year  and  ten  months,  which  is  disk  of  Mars.  It  waa,  however,  more  then 
at  the  rate  of  fifty-four  thouaand  milea  an  hour;  fifty  years  after  the  invention  of  tlie  lelesoope, 
— a  rapidity  of  motion  which  aflbrds  a  striking  before  any  diacoveries  were  made  on  the  in^ 
idea  of  the  omnipotent  energies  of  the  Crea-  face  of  this  planet,  or  kny  apots  could  be  seen 
lor.  But  before  it  can  return  to  tbe  eame  to  determine  its  rotation.  Oassini,  an  Itiliio 
relative  position  in  regard  to  the  aun,  or,  in  astronomer,  about  the  year  1666,  wss  amon; 
other  words,  from  one  conjunction  or  opposi-  the  first  who  perceived  eeveml  dark  spots  on 
tion  to  another,  it  occopiea  a  period  of  seven  the  surface  of  Mara ;  and  Dr.  Mooke,  io 
hundred  and  eighty  days — ^tbat  ia,  two  yeata  England,  and  Campani,  at  Rome,  sboat  the 
and  fifty  days.  It  is  only  at  the  period  of  ita  aame  time,  made  aimilar  obaervations.  Itwtf 
opposition,  when  it  is  neareet  the  earth,  and  Ibund  that  all  the  fealnree  which  tbe  plaiiet 
a  short  time  before  and  after  it,  that  thia  exhibits  at  any  moment,  gradually  dissppesied 
planet  makes  its  most  splendid  appearance,  in  twelve  hours  and  twenty  minutes,  st  the 
almost  rivalling  Jupiter  in  its  lustre;  and  expiration  of  which  time  it  exhibits  sn  eo- 
therefore,  before  we  can  again  aee  it  with  the  tirely  difierant  appearance ;  and,  by  eoatiao- 
aame  degree  of  lustre,  a  period  of  two  years  ing  to  observe  its  disk,  the  former  lestarBS 
and  fifty  days,  at  an  average,  must  elapse.  It  were  aeen  to  come  succeesively  into  view--- 
was  in  this  position  in  June,  1643;  again  in  and  thua  was  its  luvodiitaaa  round  its  axie 
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Mcertained,  in]  the  period  «f  it  ucantel;  fio*  u  dwtiiiguUhed  by  ■  red  hue,  which  im- 
determined.  Some  dbweneit  ht-it  nmirked  parti  to  the  planet  the  nidd;  ippeannce  it 
that  Iheae  ipola  do  not  alwajri  appear  well  baa  when  viewed  b;  ordinary  leliMcopca,  and 
defined,  and  Ibal  tbay  freqaenlly  ciuDge  their  which  ita  light  aibihita  to  the  naked  eye. 
form;  bat  Ihit  lomaof  (bsoi  cuntiDue  atwaja  Thia  rodnaie  be  aacribei  to  a  qnalily  in  the 
Ibe  lanw-  it  appear*  probable  that  cloud*  preiailing  khI,  like  that  which  our  ted  aand- 
aiiit  in  the  alaioephere  of  Mara  and  that  atone  diitrict*  would  exhibit  to  an  obeerrer 
Iheee,  being  occaaionally  interpoeed  balwean  conlemplatiag  the  earth  IhNn  the  aurfiice  of 
the  ejB  of  Ihe  obaerrec  and  the  aarface  of  the  Mara.  Th*  eei*  of  tbi*  planet,  he  obsarrea, 
planet,  maj  caiue  the  chaagei  of  appearance  haie  a  peenieh  hue,  altogether  reaembling 
which  haye  been  obeerred.  It  i*  Hdmitled  by  the  colour  of  our  own.  Theie  ipoU,  how> 
■11  BBtronanMr*  Ibat  an  atmoaphere,  or  body  aver,  are  not  alwaya  lo  he  aeen  equally  die- 
of  air,  of  candderabla  denaity  and  extent,  tinct,  becaUM  of  the  niryint  tranapareiiry  <jt 
(urround*  tbia  planet;  Ibr  it  ia  found  that  the  atmoephere;  but  when  they  are  diatinctly 
amill  atan,  a*. they  approach  the  edge  of  it*  aeen,  they  alway*  [xeaent  the  Nrne  appeiF- 
diak.  auSer  a  gradual  diminution  in  bright-  anoe.  The  following  are  aome  of  the  tale- 
oeaa,  liefure  thay  diaeppear,  by  the  iolerpeai-  aca[No  view*  which  haro  been  laken  of  Ibia 
tion  of  ile  body  ;  and  Lbia  obacnrily  of «  atar, 

when  aeen  in  auch  dicumatancea,  muat  ariaa  Fi(.  40, 

from  ila  being  viewed  through  a  denee  medi- 
um conneclrd  with  the  planet.  The  drcun- 
alaace,  thererore,  of  an  atmoaphera  arouod 
Man,  combioad  with  the  fad  that  it  ha« 
■  rcToIution  round  ila  aila,  to  produce  tlie  al- 
ternate BUrceaeion  of  day  and  night,  forme  ■ 
■trong  prenimpliTe  proof  that  thia  planet  ia 
■n  inhabited  world,  and  deatined  to  tflbrd 
exialence  and  bappinea*  to  Qumeroua  oideri 
of  being*. 

Tbeie  i*  an  mtenaely  while  epot  which  haa 
baa  been  lung  ob*er««l  aroojid  ll»  pole  of  Tig.  41. 

Mari,  when,  emerging  from  darknea*,  it  firat 
receiie*  the  *un'*  light;  and  thia  gnulually 
dimiiiiiibea  iii  magnitude  and  brigbtnea  till 
the  pole  again  withdraws  itself  from  the  mn; 
imd  as  regularly  and  certainly  re-appearing, 
when  (be  aame  pole  emergea  from  the  eold 
and  liarkneia  of  winter.  For  ai  the  uia«f 
Man  ia  inclined  to  ila  ecliptic,  or  the  plane 
of  it*  orbit,  one  of  iti  polaa  i*  depriied  of 
the  (olur  light  durii^  alsnn  oiimtha,  or  one- 
half  of  ill  year,  in  the  aame  manner  as  the 

north  pole  of  our  globe  ii  in  darfcoaa  from  Fig.  49.  fls-  48. 

Ihe  end  of  September  to  the  31*1  of  March, 
Nov,  il  has  been  auppoaed  that,  during  thia 
long  wlnier  of  elevan  monlba  in  the  potor  re- 
gioni  of  Mara,  Iheae  regioni  am  covered  with 
•now,  wbich  i*  the  cauee  of  the  whits  appear- 
ance about  Ihe  polea,  when  theee  polea 
cmefge  fromdarkoea*;  and  after  long  expo- 
inre  la  the  luii'i  rayi,  during  tlie  other  eleven 
monthj,  when  the  Ion  ia  ahioing  upon  them 
without  interruption,  tbeae  polar  anow*  are 
gradually  diiaolved,  ao  at  to  Eeara  the  naked  [ 
aoil  of  that  region  eipoaed  to  view.  £ 

The  following  aro  the  reaulla  of  Sir  John  The  dark  porUooa  are  oonaideml  lo  ba  vn  .... 
Berachera  obMrviliana  on  thia  planel,  made  and  Ihe  white  ipace*  land — al  a  ia  tbe  wtiile 
with  a  iwenlyfeet  reflecting  teleacope.  He  polar  epot  deecribod  above.  Fig.  41  i*  one 
aayi  that,  on  account  of  the  clearneaa  of  ita  of  Ihe  viewa  given  by  Sir  W.  Herachel, 
atmosphere,  he  ha*  been  enabled  to  obeerve,  which  pmeni*  the  appearance  of  a  portion  of 
with  perfect  diitinctne**,  the  outlinea  af  con-  a  sea,  with  a  gulf  running  up  uito  the  land, 
tinenli  and  oceuia  i  that  ihe  land  on  ita  aw  Fig.  4!  ii  a  view  of  Jnuter  given  by  MaruUi, 
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which  ha  observed  in  1704,  and,  by  meanaof  Hlitory  of  their  Discovery. — The  first  of 
the  prominence  marked  6,  be  determined  the  theae  bodiea  which  waa  diflooTered,  wns  the 
period  of  rotation.  Fig.  43  ia  a  view  of  Mara,  planet  G«rea.  It  waa  diacoTored  at  Palenno, 
which  we  have  eeveral  timea  obaerved  about  by  Piazxi,  a  Sicilian  astronomer,  in  the  con- 
the  time  of  ita  opposition  to  the  aun.  atellation  Tauma,  on  the  1st  of  January,  1801 

From  the  whole  of  what  haa  been  now  — being  the  first  day  of  the  present  ceDtniy— 
atated  reapecting  thia  planet,  the  following  and  within  the  limits  of  the  next  seven  jean, 
conclusions  may,  with  a  high  degree  of  prob-  all  the  other  three  bodiea  were  discovered, 
ability,  be  deduced — that  it  ia  environed  with  After  being  lost  for  aome  time,  it  was  re^ii^ 
an  atmosphere  of  considerable  extent,  in  which  covered  by  Dr.  Olbera,  of  Bremen,  after  a 
douda  probably  exist ;  that  the  dark  spots  are  aeriea  of  unwearied  observations — ^when  its 
water,  or  seaa,  which  reflect  a  much  leaa  pro-  motiona  and  position  in  the  system  were  de- 
portion  of  the  solar  light  than  land,  and  prob-  termined — ainoe  which  time,  its  place  in  ths 
ably  cover  about  one-third  of  its  surface ;  that  heavens  can  alwaya  be  aaoertained.  Only 
a  variety  of  seasons,  somewhat  similar  to  ours,  fifteen  months  elapaed,  after  the  discovery  of 
muat  be  experienced  in  thia  planet,  but  of  a  Ceres,  when  Dr.  Oil>era,on  the  S8lh  of  March, 
much  longer  duration;  and  that  it  bears  a  1802,  diaeovered  the  planet  Pallas.  The  pit- 
more  striking  resemblance  to  the  world  in  net  Juno  waa  diaeovered  on  the  lit  of  Septem- 
which  we  dwell  than  any  other  planet  of  the  her,  1804,  at  the  obaervatory  of  Lilienthal, 
aolar  system.  It  was  owing  to  observationa  near  Bremen,  by  M.  Harding,  while  he  wai 
made  on  this  planet  by  the  fiimouaaatronomer,  endeavouring  to  form  an  atlas  of  all  the  stan 
Tycho  Brahe,  and  to  the  recorda  of  hie  obaor-  near  the  orbita  of  Ccrea  and  Pallas,  with  »ha 
vations  having  fallen  into  the  hands  of  Kep-  view  of  making  ftirther  discoveries.  The  pli- 
ler,  that  the  three  great  lawa  of  planetary  mo-  net  Veata  waa  diaeovered  on  tbe  39th  of 
tion,  generally  termed  **  Kepler'a  Lawa,"  were  March,  1807,  by  Dr.  Others,  who  bad  pre- 
discovered.  These  laws,  which  we  may  after-  viously  discovered  Pallaa.  He  had  prefioiiily 
wards  notice,  lie  at  the  foundation  of  modern  conjectured  that  tbe  three  aroali  celestial  bodies, 
•atronomical  acience,  and  give  precision  to  ita  lately  diaeovered,  were  merely  the  fragmeDti 
principlaa.  of  a  larger  planet,  which  had  been  bunt 

•aunder  by  aome  internal  convulsion,  snd  that 

"— ""  several  more  might  yet  be  discovered  between 

12  •„  the  orbita  of  Mara  and  Jupiter.    Oo  tbii 

SBCTiov  111.  hypolheaia  he  concluded  that,  aa  these  ftig- 

On  the  New  Planets*  menta  muat  all  have  diverged  from  the  same 

point,  they  ought  to  have  two  common  poinU 

Within  the  limita  of  the  present  century,  of  reunion,  or  two  nodes  in  opposite  regiom 
four  new  planetary  bodiea  have  been  discover-  of  the  heavena,  through  which  all  the  plane- 
ad,  none  of  which  waa  known  to  former  aatron-  tary  fragmento  muat  aooner  or  later  pasa.  One 
omera.  They  ai«  named  Veata,  Juno,  Ceres,  of  these  nodes  he  found  to  be  in  the  dgn 
and  Pallaa.  They  are  all  aituato  beyond  the  Virgo,  and  the  other  in  the  constellatioo  of 
oibit  of  Mara,  and  within  that  of  Jupiter,  and  the  Whale — and  it  waaaMually  in  tbe  Whaie 
preaent  a  variety  of  singular  anomaliea ;  but,  that  Mr.  Harding  discovered  the  pisnet  Jaoo. 
aa  they  are  all  invisible  to  tbe  unaaaisled  eye,  Therefore,  with  the  intention  of  discovering 
and  can  never  be  noticed  by  common  obaer-  other  fragmenta  of  the  auppoaed  planet,  if 
vers,  we  shall  give  only  a  brief  sketch  of  their  any  ahould  exiat.  Dr.  Olbera  examined,  three 
history,  and  their  magnitudea  and  motiona,  ao  timea  every  year,  all  the  email  stars  io  the 
liar  aa  Uiey  are  known.  From  the  interval  of  oppoaite  conatellations  of  Virgo  and  the  Whale 
nearly  three  hundred  and  fifty  millions  of  milea  — and  his  laboura  were  crowned  with  sooceee, 
which  liea  between  the  orbita  of  Mars  and  by  the  discovety  of  a  new  jilanet,  in  Virgo, 
Jupiter,  it  was  long  conjectured,  as  highly  to  which  he  gave  the  name  of  Veata. 
probable,  that  some  undiscovered  planet  either  The  magnitudes  of  theae  bodies,  on  aoooant 
exiata,  or  had  existed,  in  aome  part  of  this  of  their  comparatively  email  size,  snd  the 
▼aat  region,  so  as  to  present  something  like  difficulty  of  measuring  their  apparent  diame* 
proportion  in  the  arrangementa  of  the  ayatem,  ten,  have  not  yet  been  accurately  determined, 
when  compared  with  the  distances  which  in-  The  following  is  a  brief  aummary  of  what  has 
torvene  between  the  orbita  of  Mercury,  Venua,  been  ascertained  reapecting  their  distances, 
the  Earth,  and  Mara.  This  conjecture  may  motions  and  magnitodea.  The  plaiiet  Ve^ 
be  considered  as  having  been  in  some  degree  which  waa  laat  discovered,  is  considered  se 
realized  by  the  discovery  of  four  small  bodies,  the  neareat  to  the  sun.  Ita  distance  from  that 
^tnato  in  orbita  at  no  great  distance  from  each  luminary  ia  reckoned  to  be  about  S35  miUioitf 
other,  at  an  average  of  about  a  hundred  mil-  of  milea,  and  it  revolves  about  the  sun  in 
lions  of  miles  beyond  the  orbit  Mars.  13S6  daya,  or  in  throe  years,  asven  months 
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and  a  half,  moving  at  the  rate  of  44,000  milee  twenty-seven  times  greater  than  that  of  Jo- 
an hour.  Some  have  estimated  its  diameter  piter.  3.  They  revolve  nearly  at  the  same 
at  276  miles,  and  if  so,  it  will  contain  229,000  mean  distance  from  the  sun.  The  meaR 
square  miles  on  its  suiface.  Butil  is  probable,  distance  of  Juno  is  254,000,000,  of  Ceresy 
from  a  variety  of  circumstances,  that  it  is  262,903,000,  and  of  Pallas,  262,901,000  of 
considerably  larger  in  size  than  what  is  here  miles,  while  in  the  case  of  all  the  other 
stated.  The  distance  of  Juno  from  the  sun  planets,  many  millions  of  miles,  sometimes 
is  254  millions  of  miles,  and  it  accomplishes  amounting  to  hundreds,  intervene  betweea 
its  revolution  in  four  years  and  one  hundred  their  orbits.  4.  They  perform  their  revolu- 
and  twenty-eight  days,  at  the  rate  of  41,850  tions  in  nearly  the  same  periods.  The  period 
miles  an  boar.  Its  diameter  is  estimated  by  of  Juno  is  four  years  four  months  and  a  half; 
certain  German  astronomers,  at  1425  English  of  Ceres,  four  years  seven  months  and  a  half; 
miles.  It  is  of  a  reddish  colour,  and  is  free  and  of  Pallas,  four  years  seven  months  and  a 
from  any  nebulosity,  and  is  supposed  to  be  en-  half;  whereas  the  periods  of  the  old  planets 
vironed  with  a  dense  atmosphere.  The  planet  differ  very  considerably  from  each  other :  that 
Ceres  is  263  millions  of  miles  ^m  the  sun,  of  Mars  being  less  than  two  years ;  thai 
and  finishes  its  revolution  fn  four  years,  of  Jupiter,  twelve  years ;  of  Saturn,  nearly 
seven  months,  and  ten  days.  Its  real  diame-  thirty  years ;  and  of  Uranus,  eighty-foor 
ter  is  estimated  at  1624  miles,  so  that  ita  sur-  years.  5.  The  orbits  of  some  of  these  plan- 
face  will  contain  more  than  eight  millions  of  ets  cross  each  other.  This  k  a  very  sin- 
square  miles;  but  its  atmosphere  is  reckoned  guUr  and  unaccountable  circumstance  in 
at  about  675  miles  in  height.  It  is  of  a  regard  to  planetary  orbits,  and  cannot  possibly 
alight  ruddy  colour,  and  appears  like  a  star  happen  in  the  case  of  the  other  planets,  or  of 
of  the  eighth  magnitude.  The  planet  Pallas  any  of  their  satellites.  This  is  represented  ia 
is  distant  from  the  sun  about  263  milliona  of  the  following  diagram,  fig.  44.  The  orbit  of 
miles,  or  about  the  same  distance  as  Ceres,  Vesta  crosses  the  orbits  of  the  other  three, 
and  completes  its  revolution  in  four  yeara,  and  therefore  it  is  a  possible  circumstanctt 
seven  months  and    one-third    of   a  month,  l»     ^ 

which  is  within  a  day  of  the  time  of  the  revo-  ^' 

lutioo  of  Ceres.  Schroelor,  a  German  astrono- 
mer, considered  this  planet  as  the  largest  of 
the  four,  and  he  estimated  its  diameter  to  be 
2099  miles,  and  consequently  nearly  the  size 
of  our  moon.  It  presents  a  ruddy  aspect, 
and  is  surrounded  with  a  nebulosity,  some- 
what like  Ceres,  but  not  so  extensive.  It  ia 
distinguished  fix>m  all  the  other  planets  by 
the  very  great  inclination  of  ita  orbit  to  the  b 
plane  of  the  ecliptic,  which  is  no  less  than 
thirty-four  degrees  thirty-seven  minutes. 

These  four  planets  present  to  our  view 
eertain  singularities  and  anomaliea,  which,  at 
first  view,  appear  incompatible  with  the  har- 
mony and  proportions  which  we  might  sup- 
pose originally  to  have  characterised  the  ar- 
rangements of  the  planetary  system.  1.  Their 
orbits  are  in  general  more  eccentric  than  those 
of  the  other  planets;  in  other  words,  they  that  a  eoUision  might  take  plaoe  between 
move  in  longer  and  narrower  ellipeea.  The  Vesta  arid  these  three  planets  at  the  pointa  of 
eccentricitiea  of  the  orbits  of  Juno  and  Pal-  intersection  a  and  b\  and  were  it  ever  t« 
las  amount  nearly  to  one-eighth  part  of  the  happen,  the  consequences  would  be  dreadful 
transverse  axes  of  their  orbits ;  whereas  the  to  both  planets. 

eccentricities  of  the  orbits  of  Jupiter  and  Ura-  Within  a  very  short  period,  a  new  planet 
nus  are  only  the  one  forty-third  part,  and  that  has  been  discovered  by  Mr.  Hencke,  of 
of  the  earth,  one  hundred  and  nineteenth.  Driessen,  in  Prussia.  It  appeared  like  a  star 
Hence  it  foUowa,  that  Pallas  and  Juno  will  of  the  ninth  magnitude,  in  a  place  where,  be- 
•ome times  be  129  millions  of  milee  farther  fore,  there  waa  none.  This  discovery  was 
from  the  sun  at  one  period  than  at  another,  made  on  the  eighth  of  December,  1845.  lu 
2.  Their  orbita  have  a  much  greater  degree  place  on  December  the  fourteenth,  as  found 
of  inclination  to  the  ecliptic  than  thoee  of  the  by  Professor  Encke,  of  Berlin,  at  aix  hours 
other  planets;  that  of  Pallas  being  no  less  twenty-eight  minutes,  was,  right  ascension, 
than  thirty-four  degrees  and  a  hal(  which  is  64  deg.  4  min.  53  sec.    At  thirteen  boors,  34 
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BID.  66  fee,  ill  right  Moemion  in  ttme  wm  4 
hoars,  16  min.  2  mc  Doclination  north,  19 
dog.  39  min.  63  lee.  At  fourteen  hoori, 
83  min.  27  mc  Right  eaoeniion  in  time, 
4  boon  16  min.  0eclination  north,  12 
deg.  39  min.  62  lec.  Its  motion  wm  retro- 
grade, and  its  daily  amovnt,  m  determined 
ftom  the  obserrations,  8  hoars  apart,  was,  in 
right  asMnsion,  14  min.  21  sec  In  declina- 
tion, its  motion  wu  quite  insignificant.  This 
Boring  body  wm  afterwards  obMr?ed  in 
England  by  Messrs.  South,  Airy,  and  others ; 
and  from  their  obMnrations  and  thoM  of 
iNvign  astronomers,  it  hM  now  been  dcter- 
Bined  to  be  a  planet  belonging  to  the  solar  sys- 
tem, to  which  the  name  Astrsa  hM  been  given. 
Prom  the  notM  of  Astnsa's  position  given 
hj  Encke  and  Schumacher,  M.  Fayo,  a 
French  astronomer,  hM  calculated  the  ele- 
Bents  of  its  orbit.    They  are  m  fi^lows : 

Deff.  Min. 
Epoch,  1846,  Decl4,  .  .  71  13-6 
Longitude  of  aaoending  node,  135     14*6 

Inclination, 6       1*2 

Seroidiameter  of  orbit,      .  26,024 

Movement, direct 

Period  of  sidereal  revolutioo,  4  years,  2 
months. 

It  appears,  therefore,  that  Astnsa  hM  a  ear- 
lain  relation  to  the  four  minor  planets,  revolv- 
ing beCwMn  Mara  and  Jupiter,  which  were 
discovered  about  the  beginning  of  the  prsMut 
MUtury.  This  relation  will  appear  at  once 
when  their  elements  are  compared,  m  in  the 
following  statement : 

M«andlit.   Moan     Inclfnatlon  of 
fh>m        period  orbit. 

the  sen.  In  days. 

Veeta,  2*3678  1326       1^     W      V 

Juno,  2*6690  1692  13      4      9 

Ceres,  2*7672  1681  10     37    26 

Pallas,  2^7728  1686  84    84    65 

Astisa,  2<6024  1621      6       12 

In  the  element  of  distance,  that  of  the 
earth  from  the  sun  is  taken  as  a  unit.  The 
distance  of  Astnea  from  the  sun  is  to  that  of 
the  earth  m  2*6024  to  liMM),  or  in  round 
Bumben  m  26  to  10.  It  follows  that  Astnsa 
MvolvM  round  the  eentral  luminary  at  the 
disUnce  of  247,000,000  miles.  In  its  dis- 
tance  and  period  of  revolution,  Astnea  agrees 
Bost  nearly  with  Juno,  in  inclination  with 
TMta. 

The  discovery  of  this  planet  affoida  a 
strong  corroboration  of  the  hjrpothesis  wliidi 
supposes  that  the  four  new  planets  formerly 
discovered,  originated  from  the  disruption  of  a 
large  planet  which  formerly  moved  between 
Mars  and  Jupiter.  Such  a  catastrophe  is  in- 
volved in  a  great  mystery ;  and  yet,  without 
•opposing  it  to  have  taken  plaoe,  we  can 
(978) 


roely  account  for  the  peculiarities  of  these 
planets,  which  form  anomalies  m  the  solar 
system.  It  ie  not  improbable  that  other  bo- 
dies, originating  irom  the  same  souroe,  may 
yet  be  discovered. 

Such  anomaliM  and  singularities  in  ths 
caM  of  theM  lately  discovered  bodiei— so 
very  different  from  the  arrangement  of  the 
other  planets — have  opened  a  field  for  specu- 
lation and  inquiry.  It  has  been  supposed  on 
Mmewhat  plausible  grounds,  that  these  planets 
are  only  the  fi'agments  of  a  larger  planet 
which  had  been  burst  asunder  by  some  im- 
mense eruptive  force  proceeding  from  its 
interior  parts.  This  hypothesis  accounts  in 
a  great  measure  for  the  anomalies  and  apps^ 
ent  irregularities  to  which  we  have  alluded, 
particularly  for  the  intersection  of  their  orbits, 
and  for  the  fiict,  that  the  planets  are  not  roond, 
M  is  indicated  by  the  instantaneous  diminQ- 
tion  of  their  light,  when  they  present  their 
angular  ftoes.  It  hM  also  b^  supposed 
that  the  smaller  fragments  that  may  have 
eecaped  at  the  time  of  the  disroption,  may 
account  for  aome  of  the  meteoric  stones  which 
at  different  times  have  follen  from  the  higher 
regions  upon  our  globe. 

Whether  vre  consider  the  present  pecnlisri- 
tiM,  positions,  and  motions  of  these  planeti, 
M  accordant  with  the  etate  in  which  they 
were  originally  created,  or  whether  we  view 
them  M  tile  e&cts  of  some  tremendous  ihoek 
or  disruption,  there  appean  to  be  somethiog 
sublimely  mysterious  and  worthy  of  attention 
in  the  physical — not  to  My  moral — arruigs- 
ments  of  the  Almighty,  in  the  state  in  wl^ 
theM  bodiM  are  now  found.  If  they  were 
originally  arranged  in  the  position  and  onkr 
in  which  they  now  appear,  they  present  so 
anomaly,  a  want  of  proportion  and  harmony, 
to  whatever  appean  elsewhere  throngfaoot  the 
whole  range  of  the  system.  And,  if  Ibeir 
preMnt  phenomena  be  the  effects  of  some 
dreadftil  concussion,  the  fote  of  the  beiogi 
that  inhabited  the  original  planet  must  hare 
been  involved  in  the  awful  catastrophe.  We 
need  not  be  much  surprised,  although  soch  an 
event  should  have  taken  place,  nor  should  we 
consider  it  m  inconsistent  with  what  we 
know  of  the  physical  and  moral  government 
of  the  Almighty.  For  an  event  sooDewhat 
analogous  happened  to  our  own  globe,  at  that 
period  when  **  the  cataracts  of  heaven  were 
opened,  and  the  fountains  of  the  great  deep 
were  broken  up,"  when  a  fiood  of  waten 
ensued  which  covered  the  tops  of  the  loftiest 
mountaina,  transformed  the  Mrth  into  a  bound- 
leM  ocean,  and  buried  the  myriads  of  its 
population  in  a  watery  grave.  And  we  profefl 
to  believe 'that  a  period  ia  approaching  when 
the  great  globe  we  inhabit  shall  undergo  a 
tremeadoos  change,  and  its  demenlary  parts 
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Im  diMohf d,  when  the  mSnwX  **  heavens  f hall  and  when  in  the  remoteal  part  of  its  ovbit 
pass  away  with  a  great  noise,  and  the  elements  from  the  earth,  it  is  690  millions  of  miles 
shall  melt  with  fervent  heat,  the  earth  also,  distant  Notwithstanding  this  immense  dis* 
and  the  works  that  are  therein  shall  he  burn-  tance,  owing  to  its  great  magnitude,  it  appears 
cd  up.'*  the  most  brilliant  star  in  the  heaTens  next  to 

AU  the  parts  of  the  material  system  are  the  planet  Venus.  Its  revolution  round  the 
liable  to  change ;  and  we  have  no  reason  to  sun  is  accomplished  in  four  thousand  three 
conclude,  that,  throughout  the  future  periods  hundred  and  thirty-two  days  and  a  half,  or 
of  duration  the  earth  is  the  only  globe  in  the  about  11  years,  10  months,  and  17  days, 
universe  whose  present  constitution  and  aspect  during  which  it  performs  a  circuit  of  more 
■hall  undergo  an  important  change.  As  it  is  than  three  thousand  millions  of  miles,  at  the 
probable  that  the  work  of  Creation  is  inces-  rate  of  more  than  twenty-nine  thousand  miles 
aantly  going  forward  throoghoat  diflferent  re-  an  hour.  Its  diameter  is  no  less  than  eighty- 
gions  of  immensity,  so  it  is  highly  probable  nine  thousand  miles ;  its  drcumference  two 
that  numerous  changes  and  renovations  are  hundred  and  seventy-nine  thousand  miles, 
taking  place  in  those  departments  of  creation  and  its  suriace  twenty-four  thousand  eight 
which  have  long  existed,  in  order  to  present  hundred  and  eighty  millions  of  square  miles, 
new  scenes  and  new  manifestations  of  the  per-  which  is  more  than  one  hundred  and  twenty- 
foctions  of  the  Creator  to  the  view  of  the  six  times  the  area  of  our  globe.  But  as  globes 
intelligent  universe.  For  the  whole  system  are  to  each  other  as  the  cubes  of  their  diame- 
of  creation  appean  to  be  in  incessant  motion ;  ten,  and  the  cube  of  Jupiter's  diameter  is 
there  is  not  an  orb  in  the  firmament,  among  704,969,000,000,000  miles,  and  the  cube  of 
.  all  the  millions  it  contains — ^whether  great  or  the  earth's  diameter  is,  408,677,267,000 ; 
small — ^but  is  in  rapid  and  perpetual  motion  divide  the  cube  of  Jupiter's  diameter  by  that 
through  the  vast  spaces  of  infinitude;  and,  in  of  the  earth,  and  the  quotient  will  be  1413; 
the  course  of  ages,  these  movements,  conduct-  showing  that  Jupiter,  as  a  solid  globe,  is  one 
ed  by  certain  laws,  under  the  direction  and  thousand  four  hundred  and  thirteen  times 
superintendency  of  the  Supreme,  may  produce  larger  than  the  earth.  This  huge  phnet 
changes  and  revolutions  wtiich  will  add  to  the  moves  round  its  axis  in  the  space  of  nine 
grandeur  of  the  material  universe,  and  excite  houn  and  nearly  fifty-six  minutes;  which  is 
the  admiration  of  the  inlelligent  system.  He  a  more  rapid  rotation  than  that  of  any  of  the 
only  is  immutable  who  existed  from  eternity  other  planets.  Its  equatorial  parts  will  more 
past,  who  gave  birth  to  all  created  beings,  with  a  velocity  of  twenty-eight  thousand 
whose  presence  fills  the  immensity  of  space,  miles  an  hour,  which  is  twenty-seven  times 
and  of  whose  years  there  shall  be  no  end.  more  rapid  than  the  earth's  rotation,  by  which 
And  throughout  all  the  regions  of  space,  so  the  inhabitants  at  the  equator  are  carried 
for  as  the  material  creation  extends,  bis  moral  along  at  the  rate  of  1037  miles  an  hour.  The 
government  is  exercised,  in  a  thousand  differ-  rotation  of  this  planet  was  first  determined 
ent  modes,  corresponding  to  the  rectitude,  the  about  the  year  1665,  by  Cassini,  by  observing 
wisdom,  and  the  benevolence  of  his  character,  the  gndual  motion  and  revolution  of  a  spot 
and  the  condition  of  the  intellectual  beings  which  appeared  .to  move  from  one  side  to 
he  has  formed.  For  wherever  power,  wisdom,  another  of  its  disk,  and  returned  again  to  the 
and  intelligence  are  displayed,  there  also  most  same  point  in  nine  houre  and  fifty-six^EiinuteSy 
all  the  other  perfections  of  the  Almighty  be  and  as  the  spot  was  evidently  connected  with 
in  incessant  operation ;  and  hence  we  are  in-  the  body  of  the  planet,  the  conclusion  was 
formed,  that  *'  he  doth  according  to  his  will  evident,  that  the  planet  itself  turned  round 
in  the  army  of  heaven"  as  well  as  among  its  axis.  Hence  we  learn,  that  there  is  an 
'<  the  inhabitants  of  the  earth."  alternate  succession  of  day   and  night  on 

Jupiter,  analogous  to  that  which  we  experience 
— — ^  on  the  earth;  but  the  days  and  nights  are 

much  shorter  than  ours,  and  the  sun  and  the 
Sbctiov  IV.  moons  which  belong  to  this  planet,  together 

with  the  whole  firame  of  the  heavens,  will 
On  ike  Pianei  Jupiter,  appear  to  move  around  it  with  a  much  greater 

rapidity  than  what  appears  firom  our  terrestrial 
This  planet  is  the  largest  body  connected  habitation, 
with  the  planetary  system,  the  sun  only  ex-  The  axis  of  this  planet  being  nearly  per- 
cepted.  It  is  situate  about  332  miUions  of  pendicular  to  the  plane  of  its  orbit,  it  cannot 
miles  beyond  the  orbit  of  Pallas,  860  millions  nave  the  same  variety  of  seasons  as  the  earth 
beyond  the  orbit  of  Mars,  and  495  millions  and  Mars.  Its  inclination,  however,  is  three 
from  the  sun.  When  nearest  the  earth,  it  degrees,  five  minutes,  which  will  produce  a 
is  400  miilions  of  miles  distant  firom   us,  slight  change  of  seasons  both  in  the  polar  and 

C®79) 


66  THE  SOLAR  SYSTEM. 

equatorial  regiooa.  Had  the  axis  been  as  darkish  stripes,  which  ran  across  its  disk  par- 
moch  inclined  to  the  orbit  as  in  the  case  of  allel  to  its  equator,  which  ans  generally  de- 
the  earthy  the  polar  regions  would  have  been  nominated  its  belts.  They  were  finit  disoov- 
deprived  of  the  light  c^  the  sun  for  nearly  six  ered  by  Fontana,  and  two  other  Neapolitans, 
years  without  interruption.  And  although  the  about  twenty-five  years  after  the  invention  of 
light  and  heat  of  these  regions  cannot  be  so  the  telescope.  They  were  afterwards  more 
great  as  in  other  parts  of  the  planet,  yet  there  particularly  described  by  Cassini,  who  wu 
are  many  ways  unknown  to  us,  by  which  the  enabled  to  view  them  with  more  powerlnl 
All-wise  and  Beneficent  Creator  may  render  telescopes.  Their  number  is  variable — somc- 
every  region  of  this  globe  a  comfortable  habi-  times  eight  have  been  seen  at  one  time,  and 
tation  for  both  sensitive  and  intelligent  beings,  sometimes  only  one  or  two  have  been  distioct- 

The  apparent  motion  of  this  planet,  like  ly  visible.  Their  general  appearance,  for 
that  of  Mars,  formerly  explained,  is  sometimes  several  years  past,  as  viewed  with  telescopes 
direct,  sometimes  retrograde,  and  sometimes  magnifying  from  one  hundred  to  one  hundred 
stationary.  Its  retrograde  motion  commences  and  eighty  times,  is  as  follows : — ^two  dark 
or  finishes  when  it  is  at  a  distance  from  the  belts,  one  on  each  side  of  the  planet's  equstor^ 
sun,  which  variea  from  113}  to  11 6|  degrees,  and  two  fainter  ones,  one  at  each  pole,  some- 
The  arc  which  it  describes  in  this  case  varies  what  broader  than  the  equatorial  belts.  Sir 
fVom  9  degrees,  69  minutes,  to  9  degrees,  51  Jamea  South  states,  that  when  he  was  mak- 
minutes,  and  its  period  of  duration  ft'om  116  ing  observations  with  his  twenty-feet  Achro- 
days,  18  houri,  to  123  days,  12  hours.  Its  matic  telescope,  with  powers  of  252  and  346, 
apparent  motion  through  the  signs  of  the  he  perceived  Jupiter  **  literally  covered  with 
■odiac  is,  at  an  average,  at  the  rate  of  a  little  belts."  These  belts,  though  generally  parallel 
more  than  thirty  degrees  in  a  year.  It  is  at  to  each  other,  are  not  always  so — for  a  por- 
present,  (April,  1846,)  near  the  beginning  of  tion  of  a  belt  has  been  seen  in  an  obUqoe 
Ihe  sign  Gemini,  and  will  be  in  opposition  to  position  to  the  rest  At  certain  tiroes  the 
the  sun  on  the  third  of  December,  about  belts  have  continued  without  sensible  varia- 
which  period  it  rises  near  the  time  of  sunset,  tion  for  six  or  eight  months ;  and,  accordug 
in  a  direction  nearly  north-east,  and  will  be  to  some  observers,  a  new  belt  has  been  formed 
seen  shining  in  all  its  splendour,  in  a  clear  in  the  course  of  a  few  hours, 
evening,  till  five  or  six  o*clock  the  next  morn-  It  has  been  a  subject  of  much  speculation 
ing.  During  the  following  years,  it  will  be  and  conjecture  among  astronomers,  as  to  the 
somewhat  more  than  a  month  later,  every  views  we  should  entertain  respecting  the  na- 
year,  before  it  arrive  at  its  opposition :  but  it  ture  of  these  belts,  and  Hhe  causes  which  ope- 
will  be  a  conspicuous  object  in  the  heavens,  rate  in  producing  the  changes  which  occasioih 
during  the  winter  evenings,  for  several  sue-  ally  take  place  among  them.  Whatever 
oeasive  yean;  and  as  it  is  the  most  brilliant  opinion  we  may  form  on  this  point,  it  is  pretty 
planet  in  the  heavens — with  the  exception  of  evident  that  the  dark  stripes  or  belts  are  the 
Vsnns — it  is  easily  distinguishable  from  all  the  real  body  of  the  planet,  and  the  bright  spaces 
flurrounding  stars,  by  its  superior  lustre.  between  them  are  either  clouds  in  its  atmo- 

This  planet,  when  viewed  through  a  good  sphere,  or  circular  zones,  liable  to  variation^ 
telescope,  presents  a  Very  spleoilid  and  inter-  which  surround  the  planet  at  a  certain  dis- 
estiog  appearance,  especially  when  its  moons  tance  from  its  body.  Some  have  insinuated 
are  arranged,  two  on  each  side,  at  neirly  that  the  changes  among  these  belts  are  owing 
•qual  distances  from  the  planet  and  from  each  to  great  physical  convulsions  occasionally  tak- 
other.  When  a  magnifying  power  of  above  ing  place  on  the  surface  of  Jupiter — ao 
ft  hundred  times  is  used,  its  surface  appean  opinion  altogether  improbable.  Others  sap- 
much  larger  than  the  full  moon  does  to  the  .  ..  ^  «  ^e 
«.k.<l  -«!•  TK*  inn.i'  otrikinir  Anru>Arfln/<A  ^06  Bilnates,  tweiity-«lx  secondt,  flie  double  or 
naked  eye.*     The  most  striking  appearance  ^^.^^  ^^  .iity-iwo   minutes,  fifty-iwo  leeonds, 

on  the  sarface  of  this  planet  is  a  series  of  which  it  less  than  the  apparent  size  of  Jupiier 

when  magnified  one  hundred  timet.   But,  when  in 

*  Those  who  are  not  aeeostomed  to  view  the  hea-  opposition,  Jupiter's  apparent  diameter  is  fortf- 

venlybodltts  through  teleseopes,  are  apt  to  imagine  seven  and  a  half  seconds,  and,  consequently,  at 

ClMt  ihay  are  not  nearly  so  much  magnified  by  the  such  a  period,  this  planet  will  appear  still  larger, 

inatrument  as  they  really  are.    With  a  power  of  In  order  u>  produce  full  convktiun  of  the  accuracy 

one  hundred  times,  most  persons  would  imagine  of  the  above  statements,  an  observer  should  view 

tkat  Jupiter  appeared  much  less  than  the  moon  to  Jupiter,  when  in  the  immediate  vicinity  of  tbe 

the  naked  eye ;  and  yet  it  may  be  proved  that  such  moon,  and,  looking  with  one  eye  through  the  tele- 

a  power  presents  this  planet  to  the  eye  with  a  dl-  scope,  and  with  the  other  at  the  moon,  endeavour 

ameter  of  aluut  twice  that  of  the  apparent  siae  to  make  the  image  of  Joplter  in  the  telescope  to 

of  the  moon.    The  mean  apparent  diameter  of  coincide  with  the  moon,  and  be  will  then  clearly 

Jupiter  ia  thirty-eight  seconds,  whieh,  being  mulii-  perceive  the  proportion  of  their  apparent  magni- 

pUed  by  one  bundred,  the  magnifying  power,  pro-  tudee.  From  what  has  been  now  stated,  it  appeani 

duces  three  thousand  eight  hundred  seconds,  which  that  a  magnifying  power  of  fifty  times  will  make 

is  equal  to  slaty  three  and  one-third  niinuies.  Now,  the  disk  of  Jupiter  appear  as  large  as  the  moos  to 

Cbe  Biean  apparent  diameter  of  the  moon  is  thirty-  the  naked  eye. 
CWO) 
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pou  that  the  bciglil  ilrraki  ire  [he  extprnd  of  tbrm  tonttwhit  broken  tnd  Irregular.  Fig. 
■urfaoe  or  RiaiHa  oT  clouds  disposed  in  rowi,  46  rrpreient*  Hnolher  Tiaw,  in  nhich  there 
and  that  aucb  ■  diapoailian  of  clouds  mighl  be  appear*  an  oblique  belt  forming  >  eanneclion 
produced  bj  prcraiiing  winda  blowing  in  a  with  two  adjacent  bolU,  a*  if  il  were  a  fluid 
direction  parallel  to  Ihe  equator  of  the  planet,  ranniag  from  the  one  into  the  other.  Some 
Thej  hBTe  beirn  compared  to  our  trederwindi,  haTe  attempted  to  trace  a  reaemUance  it)  the 
which  are  con^dered  ai  the  neceaaary  eflect  cFiangea  of  the  bella  aud  apoti  to  what  nould 
of  the  earth'*  diurnal  rotation,  combined  with  appear  upon  the  diak  of  tbe  earth,  viewed  at 
the  inSuencea  of  tbe  aolar  heat  upon  the  tro-  auch  a  diatknce  aa  would  bring  it  to  the  rim  of 
pica)  bell  of  the  earth  ;  and  that  Ihe  rapid  Jupiter.  It  ia  (uppo«d  thai  the  great  ocean, 
diurnal  motion  of  Jupiter  will  cauae  the  trade-  which  enTJraaa  our  globe,  would  reaemble  the 
wind*  in  that  planet  to  have  n  permnne nee,  priitcipal  bolt  of  Jupiler ;  the  HedilerraDMn, 
force,  and  range,  which  would  produce  a  di*-  p.      ,- 

Irtbalion  and  arrangement  of  the  clouJa  Roat-  "' 

ing  in  it*  atmoaphere,  auch  ai  we  otiaerre  in 
Ihe  appearance  of  Ite  belt*. 

Thia  )•  an  ngitninn  which  ver?  generally 
prevaita  among  astronomera;  bill  we  do  not 
think  that  it  will  full;  account  for  the  pheno- 
mena nf  the  brlu,  or  that  it  I*  conriatent  with 
Ihe  idea  of  a  haliilable  world.  For  if  the 
trade-winda  in  Jupiler  were  increaied,  in  velo- 
eilj  and  force,  twenty-aeien  timea  greater 
than  our  trade-ninda — which  ia  admitted  bj 

Ihoae  who  hold  fhia  opinion — then  their  vio-  pw,  49, 

lenca  would  be  auch  aa  to  driTe  every  thing 
before  them  along  Ihe  aurface  of  ihe  planet, 
and  there  would  be  no  poaubilit;  of  living  be- 
ing* moling  in  oppoailion  to  «uch  rapid  cur- 
renta.  Tl  i*  reckoned  that,  in  a  high  gale,  the 
wind  merea  at  the  rate  of  about  thirty-eight 
milea  an  hour — multiply  Ihia  number  bf 
lwenl;->even,  and  the  product,  tOSS  will 
gtie  the  lelocitj  of  a  gale  in  Jupiter  in  tiia 
came  time.  Nnw.  il  has  been  found  that  a 
Weal  Indie  hurncane,  blowing  at  the  rate  of 

■  hundred  milea  an   hour,  haa  blown  heavy  pi^  i~ 

cannon  out  of  a  battery,  lorn  up  Ireea  by  Ihe 
roots,  and  carried  hota,  aheds,  and  human  be- 
ing* to  a  considerable  distance  Ihrnugh  the 
tir.  What,  then,  would  be  the  force  of  a  gale 
moling  at  the  rale  of  a  thousand  milea  an 
bogr  !  And,  much  nrare,  what  would  be  the 
force  of  a  hurricane  in  Jupiter,  moving  al  the 
rate  of  two  Ibouaand  seven  hundred  miles  an 
hourl  On  auch  a  globe  as  oura,  it  would 
mertum  and  dcmoliah  every  thing  upon  it* 
■urfacc.io  that  our  alrongest  and  moat  stately 
building*  could  not  possibly  reaiat  it*  force. 

Such  a  awte  of  thinga  appear*  sltogetlftr  in-  on*  nf  the  broken  balla  ;  tbe  Ca^ian  aaa,  ■ 
conslalcnt  with  the  Idea  of  a  comfortable  large  ipot;  tome  of  onr  largeat  ialanda,  the 
babitatioa  either  for  aennlive  or  intellectual  bright  apola  teen  in  the  bells,  as  in  fig.  45 ; 
beings.  It  ia  much  more  consistent  with  the  aod  the  cloud*,  stretched  round  the  equator  of 
bnperfrction  of  our  knowledge,  al  once  to  Ihe  earth,  the  changeable  bell*.  But  iucb 
acknowledge  our  ignorance,  and  to  wail  for  views  am  more  fanciful  than  accordant  with 
future  diacoveriea  on  ihi*  aubject,  than  to  (he  obeerved  phenomena  of  ihia  planet,  and 
broach  npiniona  which  lead  to  such  conse-  we  must  wail  for  further  dlaeoveriiss  before  we 
quencea.  conta  to  any  decisive  conclusiona  on  Ihia  fub- 

Tho  fallowing  figures  reprsarnt  diflerent  ject.  Perhap*  Ihe  Earl  of  Roaae'a  great  tele- 
*iewa  of  tbe  bella  of  Jupiter.  Fig.  49  rcjire-  scope,  which  is  now  in  use  for  celestial  obser- 
aeaU  one  of  Ihe  view*  taken  by  Cassini,  in  vations,  may  be  the  means  of  Ihrowing  aoma 
which  about  eight  or  nine  bolt*  appear,  some  fiuther  light  on  this  subject,  and  enable  n*  10 
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form  mora  oomot  viewf  of  tlia  beiti,  ipoti,  diflbrent  periodt  of  time.  The  diiooveij  of 
and  other  phenomene  of  thk  planet  It  hea  theae  reTolring  bodiea  waa  among  tba  firrt 
already  leaolved  certain  nebula  into  8tan»  enterpriaee  aooompliahed  after  the  inventioQ 
which  were  formerly  anppoeed  to  be  onre-  of  the  teleecope ;  they  were  fint  diicovcied  by 
eolvable.  Fig.  47  repraeents  a  teleeeopie  view  Galileo*  an  Italian  aetronomer,  in  the  beginniiif 
of  Japiter  and  hie  firar  eateUitei,  when  two  of  of  the  year  1610.  In  hie  book,  entitled  «  8i- 
them  happen  to  be  on  each  nde  of  hie  diek.  deieoa  Nunciui,"  he  givee  as  a  partieuUr 
The  beltiy  ae  repraeented  in  this  figare,  are  aoooont  of  their  diseovery,  and  the  numerooi 
neatly  similar  to  what  thej  ha^  appealed  for  ofaserrationa  he  made  on  their  motions  and 
eeveral  years  past.  relative  poaitione,  accompanied  with  sixlj«fMir 

We  may  just  mention  tiie  following  addi-  figoree  of  their  Tarioos  aspects  at  di&rent 
tional  particalarirsspectingthii  planet: — ^Not-  times.  On  the  7th  of  January,  1610,  in  the 
withstanding  the  brilliancy  with  which  it  a]^  evening,  while  observing  the  stan  with  hit 
pears  in  our  nocturnal  sky,  its  light,  derived  newly-invented  teleecope,  he  perceived  Jii{iiter 
from  the  sun,  is  87  times  less  than  what  foils  making  his  appearance,  and,  appljing  hit 
upon  the  earth ;  and  the  diameter  of  the  sun,  Instrument  to  that  planet,  he  perceived  thrae 
as  seen  from  Japiter,  is  only  6  minutee  9  small  bright  stars  very  near  it,  two  on  tba 
eeconds,  or  about  on^fifth  of  the  diameter  the  east  side  and  one  on  the  west  These  be 
san  appears  to  us.  The  figure  of  this  planet  took  to  be  fixed  stars  at  that  thne ;  but, 
is  that  of  an  oblate  spheroid — the  equatorial  happening  the  next  night  to  view  them  again, 
being  more  than  six  thousand  milee  larger  he  saw  them  all  three  on  the  west  tide  d 
than  the  polar  diameter.  Its  density,  ooa>>  Jupiter;  which  made  him  greatly  wonder 
pared  with  thet  of  water,  ie  as  1  ^^  to  1 — in  how  this  could  be,  for  it  was  an  event  qoile 
other  words,  it  is  somewhat  denser  than  water,  inconsistent  with  the  theory  of  the  plaMti 
Although  it  is  one  thousand  four  hundred  and  fixed  stars.  On  the  tenth  ni^t  he  tsw 
times  larger  than  the  earth  in  bulk,  yet  it  but  two,  and  both  on  the  east  of  Jupiter;  <m 
would  weigh  only  three  hundred  and  twelve  the  eleventh  also  he  sew  but  two*  and  both  <m 
globes  of  the  same  sixe  and  density  as  our  the  same  side ;  but  one  of  these  vras  twios  m 
globe.  Its  masi*  as  compared  with  that  of  large  ae  the  other—and,  henoe,  he  was  am 
the  sun,  b  as  1  to  106,709.  A  body,  weigh-  they  were  not  the  same  he  aaw  the  night  h^ 
ing  one  pound  at  the  equatorial  surfoce  of  the  fore.  On  the  thirteenth  night,  viewing  thin 
earth,  would,  if  removed  to  the  eurfoee  of  Ju-  egein*  he  saw  four  of  theee  small  start,  tkM 
piter,  weigh  2  pounds,  4  ounces,  8  dramt.  on  the  west  side  of  Jupiter,  and  one  onthtf 
The  eccentricity  of  its  orbit,  in  miles,  is  east  side,  all  nearly  in  a  straight  hne.  9li 
S3,8 10,000,  and  the  inclination  of  its  of  bit  to  the  fifteenth,  he  beheld  all  the  four  on  foi 
the  ecliptic  ia  1  degree  19  nunntee.  In  the  west  side  of  the  planet,  nearly  in  a 
firmament  of  Jupiter,  no  planets  will  be  visi-  line,  and  at  equal  intervale  fcoa 
hie  to  such  eyes  as  ours,  excepting  Saturn  and  trom  each  other.  Theee  were 
Uranus.  An  observer,  placed  on  this  planet,  ever  discover ;  and,  by  constantly 
would  have  no  suspicion  thatj|Mh  a  globe  as  their  aituation  and  chaogee*  found 


our  earth  had  an  existence  in  WF  univerte  were  not  fixed  stars,  but  moons,  or 

all  its  fancied  splendours  and  its  proud  inhab-  planeta,  revolving  about  Jupiter,  in 

itants  are  as  much  unnoticed  and  unknown  as  manner  as  the  primaiy  planeta  revolvi 

the  smallest  animalcule  in  a  drop  j||water  to  the  sun.    The  telescope  with  which 

the  unassisted  eye.    To  his  satellW,  Jupiter  obeervationa    were    made    magnified^  aboilt 

will  appear  as  a  large  and  resplendent  moon  thirty-three  times, 
in  their  firmament  filling  a  considerable  por-      Theee  ssteliitee  form  a  sjatem 

tion  of  the  sky ;  from  the  surfoce  of  the  first  bodies,  somewhat  similar  to  the 

satellite  it  will  appear  above  a  thousand  timee  of  the  aun  and  primaiy  planets, 

larger  than  the  moon  doee  to  us,  and  will,  in  is  thb  centre  jjt  the  primaiy  plai 

succession,  present  to  it  all  the  diversified  ter  is  the  immediate  central 

phaees  of  the  moon — a  creeeent,  a  gibbous  which  the  satellites  revolve;  but  while  thete^ 

phase,  a  half>raooB,  and  a  faUenlighted  hemi-  revolutions  are  going  forwanl,  the  satellitet 

ephere.  are  at  the  aame  time  carried  along  with  Jopittr 

in  his  conne  round  the  sun.    The  sateUitst 

,  are  governed  by  the  same  lawaas  the  primsiy 

fivr'i.^nw  V  planets;  they  deecribe  equal  areas  in  eqnsl 

DxcTio V  v .  ^j^^ .  ^j  j^^^  ^^  squares  of  their  peiiodi- 

On  the  SaUlUUi  of  Jupiter.  «^  ^"^  proportioned  to  the  cubetof  their 

mean  distances  from  the  planet    They  le- 

This  planet  ia  aqoompanied  by  four  satel-  volve  from  weet  to  east,  m  the  ssme  diiectioo 

or  mooB%  which  revolve  around  it  in  na  the  moon  and  the  primary  planet*— and  ia 
(981)  "^        '  *^ 
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pl»ii«a  T«iy  BMrly,  thongh  nol  eitctly,  coin- 
cidriit  nith  tlw  eqDtior  ai  tiie  pbnet,  or 
pBrallcl  lo  id  ball*.  Accordiagt;,  ne  we 
theii  ortiiU  projactwl  wj  nsarl;  iou  ftni^l 
lioea,  in  nbieh  the?  appear  to  iMcilble  to 
•fid  fra,H>RieliiDea  paning  bafora  Jupilec,  and 
cafting  ahailowa  on  hi*  diik,  and  aoiDetiaw* 
diMppearing  behind  bb  body,  oi  being  eclipwd 
1^  bii  *hi£>w  at  «  diMance  from  it.  It  bu 
been  eiUblifhed,  fram  obHiralion,  that  S47 
n*alatic)ti*  of  the  lint  aatallite,  123  revolo- 
tioni  of  the  aacond  lateltile.  and  SI  of  (he 
third  aatellils,  are  performed  aiactlj  in  tbe 
aanie  number  of  diji.  It  ha*  been  found,  bj 
La  Place,  that  "  the  epoch  (or  mean  longitude) 
of  the  firal  uteltite,  minui  three  time*  thai  of 
theaecond,  plaa  two  limea  that  of  tlie  thinl, 
it  eiacll;  equal  (a  a  •emicircle,  or  180  de- 
grees." Fnim  thii  it  tbllona,  that  the  Grfl 
three  aatellilea  of  Jupiter  can  ne»er  be 
eelipaed  at  the  same  lime  ;  fur,  if  (bi*  were 
pouible.tbe  longitude  of  three  laMilitea  would 


it  the  lime  of  their  eeUpee,  which  ia 


in  their 


t   latelliles  laSei 

reTolutioDi  roDod  Japtar.  The  Int 
Oer  an  eclipee  iTerj  tioM  thsj  are  iii 
oppoaitian  to  the  aun.  The  fint  is  in  oppoo- 
tion  eTSr;  fbrtjr-two  and  a  half  houra,  and 
oonaequentl;  auffeia  aboot  eighteen  eclipsea 
eraiy  month.  The  second  and  third  likewise 
■nlEir  a  nnelj  af  ectipaea  ever;  month  ;  but 
.  ths  fourth  sstellita  frequently  paMS  its  oppo- 


greatar  degree  of 


It  has  liean  camoladsd,  from  obsemtkns 
made  by  %r  W.  Herachel  and  othen,  ibal  the 
aatellites  of  Jupiter  elwaya  turn  ibe  laiiM  laca 
to  the  planet,  and  make  one  rotation  on  their 
axis  dniing  oas  reririulian  round  the  planet 
— which  corraaponds  with  what  we  fiiid  in 
the  caaa  of  our  moon,  which,  as  fortnerly 
notieed,  alwaya  tijrna  tbe  aame  hemisphere  to 
the  earth.  The  following  table  ahows  (ho 
magnilades  of  these  bodiea,  their  timea  of 
tCTOlution,  (heir  diatancea  from  Jupiter  in  milet, 
M)d  (he  dunUoa  of  their  eclipses : — 

lataalalUla,  X>l»     Hu.OOO    Id.  tSh.  96m.  111. 

3d  VM6     <Wl,(IOO    I      13     HI  1 

M  a,3TT    no,Mio   1      I'  «1  31 

lib  i,HM>  i.iH.oDo  IS    i>    n  s 

The  fourth  satellite  is  abont  three  tjities  the 
bulk  of  our  moon,  and  all  the  ulallites  taken 
together  are  equal  to  nearly  thirteen  of  our 
mooDS.  The  number  of  square  mile*  on  ths 
Burface  of  all  the  wtellites  is  aboTe  ninety-fiTs 
millions.  Fig.  48  ahowa  Ibe  orbits  .of  the  four 
salellilea,  (hough  not  in  (he  exact  proporlian 
of  their  dislancea  from  Jupiter — the  fourth 
aatellila  being  nearly  double  the  diitancn  of 
the  third.  When  a  satellite  moves  through 
the  part  of  its  orbit,  a  b  e,  which  is  farlbeat 
diitant  from  tbe  earth — which  ii  auppoied  to 
be  placed  in  tbe  diraction  i — it  appears  to  mo™ 
from  west  (o  east ;  but  when  it  more*  through 
the  other  portion  of  it*  orbit,  e  da,  il  appears 

Fi(.4& 


)uriDg  (he  year 
Tiatble  cdipaes  of 
second,  and  t&  of 
bieh  are  ioTisibls 
ames  to  the  sun. 


earlSM.     Theaa 


•ben  they 
suddenly  diaeppear,  or  their  emeraon  from  it; 
their  occultationa  or  disappearance  behind  the 
body  of  the  planet ;  their  tnuiaits  or  pasaaga 
■criMS  its  disk;  and  tbe  traniita  of  theit 
ahadowi  aeroas  the  face  of  Jupiter,  which  ap- 
pear like  dark  spot*  on  a  bright  ground — aB 
which  phanomrns maybe  pereeiTed  by  meana 
of  powerful  teleaeopes.  When  they  pa« 
arose  the  di^  of  Ju;Hter,  and  project  a  ahadow 
on  bia  BurTace,  this  producee  a  aolat  eclipee  (a 
all  thoae  plsces  over  which  ths  shadow  paaes. 


eaat  to  weaL    But,  as  ooT  f 
I  la*ol  with  the  plane  of  tl 
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•rbita  of  these  satellitee,  their  motioiM  appear  gibbooa  phaae,  and  a  foil  enlightened  hemi- 
to  be  performed  nearlj  in  straight  lines,  sphere,  with  all  the  variations  of  the  belts 
l^hough  their  enlightened  sides  are  almost  which  diversify  its  surface.  Besides,  the  !{► 
constantly  turned  towards  the  earth,  yet  they  pearances  of  the  other  three  moons  in  its 
present  all  the  varied  phases  of  the  moon  to  firmament  will  be  highly  interesting.  At  cer- 
Jupiter  himself — sometimes  appearing  as  ere-  tain  times,  one  of  these  moons  will  come  lo 
scents,  sometimes  as  hal^moons,  and  some-  near  the  first  satellite  as  to  appear  three  times 
times  shining  with  full  enlightened  hemi-  larger  than  the  moon  does  to  us,  and,  at  other 
spheres.  times,  it  will  appear  sixteen  times  smaller 

The  eclipses  of  these  satellites  have  been  than  in  its  former  position ;  and  a  variety  of 
(bond  of  great  utility  in  determining  the  Ion-  other  phenomena  will  be  presented,  which  it 
gituJe  of  places  on  the  surface  of  oar  globe,  would  bo  too  tedious  to  describe— ^ali  which 
in  a  manner  much  more  accurate  and  easy  will  present  to  view  objects  of  overpowering 
than  was  known  prior  to  their  discovery,  grandeur,  far  superior  to  what  we  behold  in 
They  also  led  to  the  discovery  of  a  sublime  our  nocturnal  sky. 

and  uneipected  fact,  namely,  the  motion  of  On  the  whole,  the  planet  Jupiter,  as  accom- 
light,  and  the  rate  at  which  it  is  propagated  panied  with  his  satellites,  presents  lo  oor  view 
through  the  regions  of  space.  It  was  found  an  object  of  surpassing  grandeur  and  sublim- 
tliat  a  difference  of  sixteen  and  a  half  minutes  ity,  when  we  contemplate  the  vast  magnitude 
existed  between  the  times  when  the  eclipses  of  this  magnificent  globe,  and  the  velocity 
were  seen  when  Jupiter  was  nearest  the  earth,  with  which  it  fliea  through  the  regions  d 
ami  when  he  was  farthest  distant ;  and  it  was  space.  Let  us  conceive,  if  we  are  able,  a 
concluded  that  light  requires  this  space  of  time  globe,  fourteen  hundred  times  the  size  of  our 
to  fly  across  the  earth's  orbit,  which  is  one  world,  with  a  surface  capable  of  containing  a 
hundred  and  ninety  millions  of  miles  in  di-  number  of  inhabitants,  eight  thousand  timei 
ameter,  and,  consequently,  that  light  moves  greater  than  the  present  population  of  oar 
with  a  velocity  of  about  one  hundred  and  globe ;  let  us  conceive  such  a  globe  revolving 
ninety-two  thousand  miles  every  second.  This  round  its  axis  at  the  rate  of  four  hundred  sod 
conclusion  has  been  fully  confirmed  by  Dr.  sixty  miles  in  a  minute,  and  flying  through 
Bradley's  discovery  of  the  aberration  of  the  the  regions  of  the  heavens  at  the  rate  of  nearly 
light  of  the  fixed  stars.  thirty  thousand   miles    every  hour,  carrying 

The  four  moons,  which  accompany  this  along  with  it  four  revolving  world?  in  its  swift 
planet,  must  exhibit  many  curious  and  sub-  career,  and  continuing  this  rapid  course,  with* 
lime  phenomena  to  its  inhabitants,  as  they  out  intermission,  from  one  century  to  another, 
perform  their  nocturnal  courses  through  their  for  thousands  of  years — and  we  behold  a  scene, 
firmament  Sometimes  they  will  be  seen  calculated  to  fill  every  reflecting  mind  with  ad- 
eclipsing  the  sun,  and,  at  other  times,  the  stan,  miration  and  astonishment.  While  contem- 
and  sometimes  eclipsing  each  other.  Some-  plating  such  a  scone,  can  we  forbear  nusiiig 
times  two,  three,  and  even  all  the  four  will  our  thoughts  to  that  Almighty  Being,  who  at 
be  seen  shining  in  the  heavens  in  one  bright  first  formed  this  mighty  globe,  and  launched 
assemblage — one,  perhaps,  in  -^^  form  of  a  it  from  his  powerful  arm,  and  whose  incessant 
crescent ;  one  with  a  gibbous  |^Be ;  one  like  energy  sustains  it  in  its  swift  career  bam  sge 
a  half-moon ;  and  the  other  wmk  a  full  en-  to  age  1  Here  we  behold  a  demonmtive 
lightened  hemisphere ;  one  moving  compare-  proof  that  "power  belongeth  unto  God  f  that 
tively  slow,  and  another  rushisg  rapidly  ''his  greatneas  is  unsearchable;"  that  '^all 
through  the  sky,  and  leaving  all  the  others  nations  before  him  are  as  nothing ;"  that  there 
behind  it;  one  under  a  total  eclipse,  another  is  none  like  unto  Jehovah,  nor  any  works  like 
entering  into  it,  and  a  third  emerging  from  it.  unto  his  works;  that  He  **  doth  great  things. 
These  and  many  other  celestial  phenomena,  and  unsearchable,"  and  "  marvellous  things 
must  be  highly  interesting  and  gratifying  to  without  number."  And  here  we  have  palpa- 
the  astronomera  and  all  othera  in  that  far  dis-  hie  evidence  to  confirm  our  belief  thst  there 
tant  world.  The  celestial  scenes  exhibited  can  be  nothing  beyond  the  power  of  Jehovah 
from  the  satellites  themselves  will  be  no  loss  to  accomplieh,  and  that  we  may  rest  secure 
interesting  and  sublime.  From  the  surface  of  that  all  the  promises  and  predictions  of  his 
the  first  satellite,  the  globe  of  Jupiter  will  ap-  word  shall,  in  due  time,  be  fully  accomplished, 
pear  like  an  immense  body  in  the  firmament,  to  the  eternal  happiness  of  all  those  who  put 
above  a  thousand  times  the  size  that  the  moon  their  trust  in  Him :  **  For  the  Lord  God  om- 
appears  to  us,  and  filling  a  large  portion  of  nipotent  reigneth,  his  kingdom  ndeth  over 
the  sky  ;  and  it  wilt  exhibit,  in  the  course  of  all ;"  and  his  fiuthfuhieM  is  established  **  in 
twenty-one  hours,  a  crescent,  a  half-moon,  a  the  very  heavens." 
(984) 
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SiGTioir  YL  k  aspect  even  to  the  naked  eye.    The  ancientSy 

who  first  traced  the  motion  of  this  planet, 
On  the  Planet  Scttum,  could  form  no  idea  of  the  grandeur  of  Saturn^ 

and  of  the  system  with  which  it  ia  connected ; 

This  planet  is  situate  at  nearly  double  the  and  their  astrologers,  on  account  of  his  palo 
distance  from  the  sun  as  the  planet  Jupiter — ^an  leaden  hue,  accounted  him  aa  a  cheerless,  un- 
immense  interval  of  410  millions  of  miles  in-  fortunate  planet,  and  as  shedding  a  malign 
tervening  between  the  orbits  of  these  plsnets,  influence  upon  the  inhabitants  of  the  earth 
although  next  to  each  other  in  the  order  of  But  after  ages  of  darkness  and  superstition 
the  system.  Its  distance  from  the  sun  has  had  rolled  away,  the  telescope,  which  has  un- 
been  estimated  at  906  millions  of  miles ;  when  folded  to  us  the  wonders  of  the  heavens,  was 
nearest  to  the  esrth,  it  is  81 1  millions  of  miles  invented,  and,  by  the  help  of  this  noble  instra- 
distsnt  from  us ;  and,  when  most  remote,  it  is  ment,  a  system  of  revolving  bodies  was 
distant  above  a  thousand  millions  of  miles,  discovered  sround  this  planet,  and  a  piece  of 
It  takes  nearly  thirty  years  to  perform  its  revo-  celestial  mechanism  disclosed  to  view,  more 
lution  round  t|ie  sun---during  which  period  it  wonderful  and  magnificent  than  any  other 
moves  round  a  circumference  of  nearly  five  object  within  the  limits  of  our  system — the 
thousand  seven  hundred  millions  of  miles,  at  existence  of  which  we  could  never  previously 
the  rate  of  twenty-two  thousand  miles  every  hsve  anticipated. 

hour.  Its  period  of  rotation  was,  for  a  long  In  magnitude,  this  planet  nearly  approxi- 
time,  unknown ;  but  Sir  W.  Herschel,  from  mates  to  the  size  of  Jupiter.  Its  diameter  is 
observing  the  motion  of  some  spots  on  its  estimated  at  seventy-nine  thousand  miles ;  its 
surface,  at  length  ascertained  that  it  turned  surface  contains  nineteen  thousand  six  hun- 
rouud  its  axis  in  the  space  of  ten  hours,  six-  dred  millions  of  square  miles ;  and  its  solid 
teen  minutes,  and  nineteen  aeconds.  contents  amount  to  two  hundred  and  sixty-one 

When  viewed  by  the  naked  eye,  this  planet  billions,  three  hundred  thousand  millions  of 
presents  the  appearance  of  a  nebulous  star,  cubical  miles.  It  is,  consequently,  nearly  a 
of  a  dull  leaden  colour,  which  would  lead  one,  thoussnd  times  larger  than  our  globe.  With 
at  first  sight,  to  imagine  that  it  could  present  powerful  telescopes,  four  or  five  belts  have 
no  very  interesting  appearance,  even  through  been  discovered  on  its  surface,  which  are 
a  telescope ;  and,  as  its  motion  is  slow,  it  is  broader  and  less  strongly  marked  than  those 
hardly  distinguishable  from  a  fixed  star.  Its  of  Jupiter,  and  are  not  subject  to  the  varia- 
motion  being  8low  compared  with  that  of  most  tions  which  appear  in  Jupiter*s  belts — and 
of  the  other  planets — if  it  be  once  recognized  therefore  it  is  probable  that  they  form  perma- 
in  the  heavens,  by  any  observer,  near  any  nentportionsof  the  globe  of  Saturn,  indicating 
large  star,  it  will  be  found,  from  year  to  year,  that  there  is  a  diversity  of  surface  on  this 
making  only  a  slow  progress  to  the  eastward  planet;  but  whether  land  and  water,  or  any 
from  that  point.  Its  apparent  motion  in  that  other  substance,  is  to  us  unknown.  Its  figure, 
direction,  in  the  course  of  a  year,  is  little  more  ]ike  that  of  Jupiter,  is  a  spheroid — the  pro- 
than  twelve  degrees,  or  less  than  the  moon  portion  of  the  polar  and  equatorial  diameters 
moves  in  twenty-four  hours.  Hence,  if  we  being  nearly  v  eleven  to  twelve ;  consequent- 
percei^  this  planet  in  any  particular  point  of  |y,  the  equatorial  diameter  is  6700  miles 
the  heavens  this  year,  about  the  same  time  longer  than  the  polar.  The  quantity  of  light 
next  year  it  will  appear  only  about  twelve  de-  it  receives  from  the  sun  is  only  the  one-nine- 
grees  farther  to  the  east.  In  the  year  1846,  tieth  part  of  what  we  receive ;  but  this  por- 
Satum  might  be  seen  rising  on  the  5th  of  tion  of  light  is  equal  in  effect  to  the  light 
July,  about  10  o'clock  in  the  evening,  in  which  would  be  reflected  from  a  thousand  full 
north  latitude  52  degrees,  near  the  south-  moons  of  the  size  of  that  which  is  connected 
eastern  part  of  the  sky ;  and  in  1847,  about  with  our  world.  The  density  of  this  planet 
twelve  days  later,  or  about  the  17th  of  July,  is  less  than  that  of  any  other  planet  in  the 
he  might  be  seen  rising  st  the  same  hour,  nearly  system.  It  has  been  calculated,  on  physical 
in  the  same  point  of  the  horizon :  thus  the  principles,  that  a  ball  of  cork  equal  in  size  to 
time  of  his  appearance  in  the  evening,  from  Saturn  would  nearly  counterpoise  it,  that  is 
year  to  year,  may  be  readily  traced  by  any  would  be  nearly  of  the  same  weight ;  so  that 
common  observer.  its  specific  gravity  is  less  than  half  the  weight 

Notwithstanding  the  doll  appearance  of  of  water.  Notwithstanding,  it  is  possible  that 
this  planet  to  the  naked  eye,  when  viewed  the  density  of  the  materials  on  its  surfsce  may 
through  a  powerful  teleaeope,  it  presents  a  be  as  great  as  those  substances  which  foriti  the 
more  singular  and  magnificent  appearance  upper  crust  of  our  globe ;  and  its  density, 
than  any  other  body  connected  with  the  aolar  instead  of  increasing  towarda  the  centre,  as 
system ;  and  were  it  as  near  us  as  Mars,  or  is  the  case  with  the  earth,  may  gradually 
even  aa  Jupiter,  it  would  present  a  splendid  decrease  from  its  surface  to  its  central  parts, 
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•0  that  the  viateriab  Amt  tho  centre  imj  be  be  seen  bat  by  means  of  powerful  instnunenth 

as  light  as  air.  The  sixth  and  seventh,  or  the  two  ootennoit, 

T%e  §ateUite$  of  Saturn, — This  planet  is  may  be  perceived  by  means  of  telescopes 

accompanied  with  a  more  nnmerons  train  of  magnifying  from  eighty  to  one  hondml  times; 

attendants  than  any  of  the  other  planets.    No  bat  the  two  innermost,  discovered  by  Herschei, 

fewer  than  seven  large  moons  have  been  are  the  most  difficult  objects  to  be  peroeiTed 

discovered  moving  around  this  mighty  orb  to  throaghoot  the  whole  nnge  of  the  solar  sys- 

difluse  light  over  its  surface  in  the  absence  of  tem,  and  have  seldom  or  never  been  seen  with 

the  sun,  and  to  diversify  the  scenery  of  its  a  less  instrument  than  a  twenty-feet  reflector, 

ftnnament    It  was  nearly  half  a  century  and  eighteen  inches  aperture.    It  hu  beeo 

after  the  invention  of  the  telescope,  before  any  remarked,  that  the  seventh  sstellite,  or  ths 

of  these  satellites  were  discovered.    The  first  most  distant  from  Saturn,  is  sometimes  not 

of  these  bodies  which  was  discovered  was  ▼iaible  in  the  eastern  part  of  its  orbit  and 

that  which  is  the  sixth  in  the  order  of  distances  that  it  appean  to  grow  dimmer  and  dimmer 

from  Saturn.    It  was  discovered  on  the  25th  as  it  recedes  from  its  primary.    This  bai 

of  March,  1656,  by  Huygens,  a  oelebreted  been  accounted  for  by  supposing  that  it  ii 

Dutch    astronomer.    In   his  work,  entitled  sometimes  covered  with  spots,  and  at  other 

<■  Systema  Satumium,"  pubhshed  in  1659,  he  times  free  from  them,  or,  if  the  spots  be  pe^ 

gives  us  an  account  of  sixty  observations —  mament,  that  it  has  a  rotation  roand  its  own 

each  accompanied  vrith  a  figure — which  he  axis.    The  following  are  the  periodrof  the 

made  on  the  various  positions  of  this  satellite  sidereal  revolutions  of  these  satellites,  and 

in  respect  to  Saturn,  in  order  to  determine  their  distance  from  Saturn  in  miles.   The 

that  it  was  a  revolving  body  which  performed  first  satellite,  or  that  nearest  to  Saturn,  per- 

a  circuit  around  Sstum  as  a  centre.    These  forms  its  revolution  in  twenty-two  hours  and 

observations  were  made  with  a  common  re-  &  balf,  at  the  distance  of  120,000  miles  froai 

fracting  telescope,  twelve  feet  long,  which  the  centre  of  the  planet,  and  only  18,000 

magnified  about  sixty-eight  times,  but  had  niiles  from  the  edge  of  the  ring.    Of  coorse, 

not  power  nor  Ught  sufficient  to  show  the  rest  this  satellite  will  move  round  the  visible  becDi- 

of  the  satellitea.   It  was  not  till  the  year  1671,  sphere  of  Saturn's  firmament  m  little  men 

that  any  other  satellite  was  discovered :  in  ^^^^  eleven  hours.     The  second  satellite  re- 

that    year  Cassini,    a    French  astronomer,  solves  round  the  planet  in  one  day  and  about 

discovered  the  seventh  satelUte,  or  the  most  >>i°«  houre,  at  the  distance  of  160,000  milM 

disUnt  from  Saturn,  which  is  next  in  bright-  "^^  ^^lird  satellite  performs  its  revoiatioo  in 

nesa  to  the  sixth ;  and  in  1672,  the  same  <>"®  ^^J  twenty-one  houre  and  a  quarter,  at 

observer  discovered  the  fifth  satellite.    Four-  the  disUnce  of  190,000  miles.    These  three 

teen  yeara  afterwards,  namely,  in  1686,  he  Atellites  are  all  much  nearer  to  Satara  than 

discovered  the  third  and  fourth ;  and  in  mak-  ^^^  ^^^  is  to  the  earth ;  and  as  they  are 

ing  these  observations  he  used  telescopes  of  un^loubtedly  larger  than  our  moon,  they  ma* 

more  than  a  hundred  feet  in  length :  though  present  a  large  and  splendid  appearance  to 

he  tells  us  that  afterwards  he  could  see  all  the  ^  inhabitants  of  Satnm.    The  fourth  aatei- 

Ase  satellites  with  a  telescofte  My  thirty-ibor  li^  completes  iU  circuit  in  two  days,  seventeen 

feet  long,  which  could   bear  a  magnifying  *>ow"  »nd  three  quarters,  at  the  disience  rf 

power  of  only  about  one  hundred  and  twenty  243,000  miles,  or  a  little  more  than  the  As- 

times.*     No  other  satellites  were  discovered  **"««  between  the  earth  and  moon.    The 

till  more  than  a  century  afterwards;   when  ^^  satellite  finishes  its  periodical  revolntion 

Sir   W.  Heischel  erected  at  Slough,  near  »  ^0'  d»y».  1«  houre,  fifty-fire  mmutes,e» 

Windsor,  his  large  forty  feet  reflecting  tele-  **>•  diatance  of  840,000  miles.    The  sixth  re- 

scope.    On  the  firat  day  thia  telescope  was  V^^^^  »  P«™d  ^  ^^^^  ^*y*»  ^^  *7'"^^: 

fit  for  observation,  namely  on  the  28th  of  two  houre  and  three  quarters,  and  revolves  ai 

August,  1789,  the  second  satellite  was  dis-  **>•  distance  of  788,000  milea.    TheaetentD, 

covered,  and  soon  after,  the  same  unwearied  «  outermost  satelbte,  requires  scventy-nine 

observer  discovered  the  firet,  by  means  of  the  <*«y«  ^^  »*»»*  «Ufht  hoan  to  <»™P«"  *" 

same  instrument.    These  satellites  cannot  all  wvolotion,  and  its  orbit  is  2,297,000  nnies 

from  the  centre  of  Saturn,  or  more  than  nine 

•  The  long  telsM^pes  here  allndad  to-which  ^  ^   ^2*"«»  between  the  ^"^^ 

were  very  diffleuU  to  manage,  and  required  great  the  moon.     The  orbits  of  tne  six  mienw 

dexterity  and  addrees  la  uelag  tbem— are  now  satellites  are  nearlr  cifcnlar,  and  rery  nearly 

entirely  superseded  by  the  iaveatios  of  achro-  •-   »u.  „i.«.  ^  ti^  _;«„     Th«  orbit  of  the 

matic  and  reflecting  tefescope a,  which  will  bear  a  "*  ™  P**^  "  ^^  ™K.     '  J*"  *^?  VV,^ 

high  power,  with  a  comparatively  short  length  of  seventh   approocbea   nearer  m  oo-uaaww 

tube ;  an  achroinattc  teieesope,  five  feet  long,  anay  ^ith  the  eclilitic. 

carry  a  magnifying  power  auperior  to  that  of  a        t»K**.  «.*Jii:*m    Kk*  tUtmm  aT  Jnoiter.  nn- 

common  redacting  telescope  a  hundred  feet  In  ,  ^^  aatelhtes,  hke  those  of  Jnpw 

length.  dergo  frequent  echpsM ;  but  on  acooufit  oi 
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their  gnat  difUnet  from  th«  earth,  these  find  the  middle  globe  left  quite  tlone,  end  the 
eclipiei  ere  not  frequently  obeerved.  It  is  two  smeller  globes  to  have  disappeared ;  bat 
evident  thai  such  a  numerous  assemblage  of  after  a  period  of  about  a  year  be  again  caught 
moons  revolving  aronnd  this  planet  at  difSw-  a  glimpse  of  them,  when  they  continued  visi- 
ent  distances  and  in  different  periods  of  time,  ble  for  about  Jburteen  years  in  sucoessioii. 
will  present  a  most  beautiful,  variegated,  and  Nearly  half  a  century  elapeed  before  the  true 
•ublime  appearance  in  the  heavens  of  Saturn ;  nature  and  form  of  this  extraordinary  pheno> 
especially  when  all  the  seven  satellites  hap*  menon  were  discovered.  During  this  period 
pen  to  appear  at  the  same  time  above  the  ho*  many  were  the  strsnge  conjectures  which 
rixon.  Then  one  will  appear  as  a  lull  moon,  were  formed  respecting  it.  Some  astrom^ 
another  as  a  creecent,  and  another  with  a  men  thought  that  the  two  small  globes  stuck 
half  moon,  or  a  gibbous  phase  one  entering  to  the  middle  globe,  othera  that  they  were 
into  an  eclipse,  and  another  emerging  from  separated  from  it.  Some  thought  that  tha 
it — the  two  inner  satellites,  on  account  of  phenomenon  consisted  of  one  iongish  body, 
their  nearness  to  the  planet,  presenting  the  or  ellipsoid,  and  that  it  was  perforated  with  a 
largest  disks,  and  the  most  splendid  appeaiw  very  large  hole,  or  opening  on  each  side* 
anoe,  and  moving  with  great  velocity  in  their  Some  imagined  that  two  bodies,  each  of  tha 
orbits,  rapidly  passing  the  other  satellitee,  at  form  of  a  crescent,  were  connected  with  tha 
different  rates  of  motion,  and  leaving  them  body  of  Saturn,  and  one  placed  on  each  side; 
behind  in  their  coutsosl  On  the  surface  of  and  some  that  the  phenomenon  consisted  of 
Saturn  itself,  a  curious  eflect  will  be  produced,  an  elliptical  ring,  but  that  this  ring  was  at* 
and  a  divernfied  scene  presented.  Tha  tached  to  the  globe  of  Saturn,  above  and  be- 
sbadows  of  all  objects  will  be  projected  in  low.  Huygens^  in  his  <<  Systems  Satumium," 
*diflerent  directions  by  the  diflerent  satellites,  presents  us  with  fourteen  engravings  of  tha 
according  to  their  relative  portions  in  tha  various  forms  which  diffisrent  astronomem 
heavens.  One  satellite  will  project  the  had  conceived  respecting  this  appendage  to 
ahadow  of  an  elevated  object  towards  the  east,  the  globe  of  Saturn,  aome  of  which  are  very 
another  will  project  it  towards  the  west ;  a  curious,  and  almost  ridiculous,  yet,  in  soma 
third  will  make  it  foil  towards  the  north ;  and  cases,  indicating  considerable  ingenuity  of 
in  a  variety  of  other  directions,  according  to  conception.  It  was  not  till  about  the  yeara 
the  number  of  satellites  above  the  horizon,  1666  and  1666T'forty-aix  years  after  the  in- 
and  the  positions  they  occupy  in  the  firms-  vention  of  the  teleecope— that  the  real  nature 
ment;  and  the  swift  motion  of  the  first  two  and  figure  of  this  singular  phenomenon  ware 
aatellites  will  cause  the  direction  of  these  disoovwad  by  Uuygens.  This  ingenioua 
shadows  rapidly  to  change.  In  addition  to  all  mathematidaa  and  astronomer,  in  order  to 
this  variety  of  celestial  scenery  there  is  the  aettla  tha  disputes  on  this  subject,  resolved,  in 
grand  spectacle  produced  by  the  magnificent  the  first  place,  to  improve  the  art  of  grinding 
rings  with  which  the  planet  is  encircled —  objecfc^lssssi,  so  as  to  increase  the  magnify- 
which  we  will  now  endeavour  to  describe.  ing  power  of  teleeoopes ;  and  in  this  he  suc- 
ceeded so  for  as  to  make  some  that  magnified 
■    ■  two  or  three  times  more  than  thoae  which  had 

been  previoudy  in  use.    With  a  telescopo 
SscTiov  YIL  twelve  foet  k>ng  and  another,  twenty-threo 

foet  in  length — ^which  would  msgniiy  nearly 
On  the  Ringt  of  Saturn,  •  hundred  time*— and,  after  a  long  series  of 

observalione,  he  demonstrated  thp  true  cauea 
These  rings  form  one  of  the  moat  wonder-  oC, those  surprising  pbanomenia,  which  had 
fill  objects  connected  with  the  solar  system,  pusled  all  preceding  astronomera,  and  showed 
QaUleo,  soon  after  he  had  preeented  hU  new-  to  a  certainty  that  Saturn  is  surrounded  with 
ly-invented  telescope  to  the  heavens,  was  the  an  immense  ring,  which  is  entirely  separated 
first  of  morUls  who  caught  a  glimpse  of  this  from  its  body  by  an  interval  of  many  thou- 
angular  appendage  to  the  globe  of  Saturn;  sand  miles,  and  that  the  diameter  of  the  ringp 
but  on  account  of  the  want  of  sufficient  in  proportion  to  the  diameter  of  the  planet, 
power  in  his  leleaeopa,  he  did  not  recognise  was  as  0  to  4. 

tha  nature  of  the  object  he  was  contemplat-  Since  the  time  oT  Hoygens,  it  has  beaa 
ing.  From  what  he  could  diaeem,  he  ima-  discovered  that  thia  circnfor  arch,  which  auiw 
gined  that  Saturn  consisted  of  three  globe»—  rounds  Saturn,  is  composed  of  two  concentrie 
a  larger  globe  in  the  middle,  and  two  small  rings,  separated  by  an  interval  of  nearly  two 
globes,  one  on  each  side,  and  all  the  three  thousand  milea.  Tha  following  are  tha  d»- 
neariy  touching  each  other.  After  viewing  menaions  of  theee  rings,  aa  calculated  by  Sir 
this  phenomenon  for  the  space  of  two  years,  J.  Herschel,  from  the  measuremsnts  of  Pro- 
ha  waa  amasad,  at  the  and  of  this  period,  to  foesor  8tnive,made  at  Qorpat^^^ry  meana  cf 
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Ibe  rapcrb  micrometCT  lUachcd  to  bi*  great  amiing  the  lUr*.  Thef  will  not  ba  inble  i( 
Iclucope: — Eilerior  diamater  of  Ibe  eilarior  the  pola  of  Ibe  planet,  on  iccoont  oT  tbi 
ring,  I76.<18  mileai  inleriar  diameter  of  conveiil;  of  the  gliriw  of  Samm,  inlerp(Mii( 
ditto.  I6S,373.  Exterior  diameter  oT  the  in-  iMlweeD  tham  end  ihe  olaerT«r  j  but,  otar  Um 
Inior  ring,  I6I,fl90j  iaiarior  diimeter  of  polar  regions,  ■  a^ment  of  Ibt  ringi  will  tp- 
ditto,  11 T,  339.  Eqaatorial  diaQKln  of  tha  pear,  pmenling  a  brilliant  appcaianrc  in  tbi 
bod;  of  Saturn,  79,lfl0.  laterral  between  horizon.  Adrandag  from  Ihne  itgiom  la- 
the planet  and  tha  interior  ring,  lijOW.  la-  wanl*  the  equator,  tbe;  will  apptir  to  apu 
tarsal  betwoen  the  two  ringa,  1T91.  Thiok-  the  heaveno,  Ilka  brilliant  archr*  of  dISciral 
Deaa  of  the  ringi,  100  milea.  Theaa  di-  d^roea  of  magnitude,  till,  approaciiiiig  uu 
mcnaioiia  arc  coniidered  bjr  aome  aa  rathor  the  eqaalor,  tba;  will  appear  in  the  hnn  <f 
too  amatl.  Sir  WiJIiam  Herachel,  and  all  coaplete  aemidrclea.  Fig.  49  preaniU  i 
tha  aaltonoman  wbo  pranded  tum,  OMi-  rude  Aeteh  of  the  linga,  aa  they  will  tpfm 
mated  the  aiterior  dianwter  of  the  exterior 

riagaiabova  two   bandred  Ihouund   milea;  Figa.  49,  60,  M,  61. 

■nd  Sir  John  Herachal  himaelf  admiti,  that 
"  the  iaterval  of  the  ringa  abore  ataled  ia  pae- 
aiUI/  loo  amalL"  Still  the  dimcnaioita  here 
atalad  coavej'  to  na  a  nraat  utoDiabing  idea 
of  the  magnituda  and  grandeur  of  thoaa  mag- 
nifioent  ringa  which  encompaw  the  globs  of 
Saturn,  ^r  W.  Hemchrl,  b?  mranaof  wto- 
ral  protruheraul  paint*  connectsd  with  the 
ring,  ditcorercd  that  it  hoa  ■  awilt  rotation 
■round  the  globu  of  Salom,  which  it  accom- 
pliihea  in  about  ten  houn  and  >  half— which, 
reckoning  iti  circumference,  according  to  Iha 
loweil  dinicnaiona,  at  554,334  milea,  ii  a  tc- 
laeity  of  about    Dine  hundred   milea  ererf 

Thi*  double  ring  it  atidsntlj  ■  aolid  bodj, 
■*  appL'ara  by  iU  throning  a  weli'dafined 
■baduw  upon  the  body  of  the  planet,  on  the 
■Ida  nearvit  the  aun,  and  on  the  other  nda 
rraei*in;  (he  ahadow  of  the  planet  itacU; — 
which  ia  iCL'n,  at  crrtain  lime*  by  meant  of 
poarertiil  teleacopei.  It  ii  OTcry  where  at 
leaat  twenty  thouaand  milea  dittant  from  the 
aarfaca  of  the  planet,  and  jat  it  it  carried 
along  with  it  in  itt  annual  rerolution  round 
the  tun  i  and,  therefore,  if  it  irere  not  a  tolid 
body,  ii  would  either  fly  o^'fliiin  Saiura.  or  ila 
centrirugal  furce,  caused  by  itt  rapid  rotation, 
wOQid  diaaipale  all  ilt  parta,  «nd  diapera* 
them  around  the  body  of  (he  planet.  Tbeae 
ringa  contain,  on  all  their  auiAcet  taken  to- 
gather,  an  area  of  more  than  twenty  thou- 
aand milliont  of  aquare  milea,  which  ia  mora 
than  a  hundred  timee  the  area  of  our  globe, 
Tbsy,  therefore,  contain  ample  ipace  for  the 
•ocamatodation  of  thoutandt  of  milliont  of 
iuhabiUnW.  frum  luch  a  position,  together  with  a  pirti"! 

In  consequence  of  tbeimmenesiiMaflheaa  view  of  the  nocturnal  firmament  of  Silunt- 
rings,  and  the  large  sptce  they  will  occupy  Bui  no  pictorial  repreaentation,  ho*e»er  iro- 
in  (he  betrena,  they  will  present  a  magniS-  p(s  ths  tcule,  can  conTey  e>en  an  sppnuimits 
cent  apecttcla  from  thoae  legiooa  of  the  idea  of  the  august  and  aplmdid  objects  wliicb 
planet  which  Le  nnder  their  etilightsnad  muat  diTcraify  and  adorn  the  nocturoal  Aj 
aides,  particularly  those  places  which  are  eiW-  of  Saturn.  For,  lieaides  tha  rings,  ^<^ 
Btfd  not  far  from  the  planet'a  equator.  They  will  farm  the  moat  striking  and  magnificent 
will  appear  aa  Tast  arches,  spanning  the  apeclacle,  tbere  are  seien  moons,  (brte  or 
firmament  from  one  part  of  the  horizon  to  the  four  of  which  generally  diTenify  the  ceV^il 
opponte.  and  holding  an  iniaiiable  siluation  hemisphere,  appearing   in  diOerant  posiliMis. 
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and  with  difiereDt  phases;  and,  sometimes,  'iOth  de^e  of  Pisces.    The  sun  shines  on 

the  whole  seven  satellites  may  be  beheld  in  the  one  side  of  this  ring  during  a  period  of 

one  bright  assemblage,  pursuing  their  different  nearly  15  years,  and  the  regions  of  the  planet, 

courses  among  the  stars,  and  rapidly  shilling  that  lie  under  the  dark  side,  suffer  a  solar 

their  {kmI lions  and  aspects.  eclipae,  under  its  shadow,  during  the  same 

The  views  of  Saturn  and  the  rings,  ob«  period.  But  there  is  no  doubt  that  this  appa* 
tained  by  powerful  telescopes,  are  highly  in-  rent  defect  is  compensated,  not  only  by  the 
teresting  and  l)eautiful ;  but  the  appearance  light  of  the  satellites,  but  by  other  arrange- 
of  the  rings  is  not  the  same  at  all  times,  nients,  with  which  we  are  unacquainted.  Thia 
When  seen  to  the  greatest  advantage,  they  planet,  with  its  rings,  would  exhibit  a  more 
appear  as  represented  in  fig.  60,  where  they  splendid  and  interesting  appearance  through 
assume  the  appearance  of  ellipses,  or  ovals,  our  telescopes,  could  we  view  the  rings,  not 
with  the  planet  in  the  centre,  and  on  each  obliquely,  but  as  standing  at  right  angles  to 
aide  of  the  planet  the  dark  space  or  interval  our  lino  of  vision,  as  represented  in  fig.  62. 
between  the  interior  ring  and  Saturn.  The  This  represents  the  real  position  of-  the  rings 
division  between  the  rings  is  indicated  by  a  in  respect  to  the  planet;  but  qur  eye  is  never 
dark  line  which  aeems  to  go  round  the  ring,  so  much  elevated  above  the  plane  of  the 
nrhich  is  the  empty  space  by  which  they  are  rings  as  to  view  them  in  this  manner ;  it  is 
separated.  It  is  only  about  once  in  15  years,  never  elevated  more  than  30  degrees  above 
however,  that  the  rings  appear  so  open  aa  the  planes  of  the  rings,  so  that  we  never  see 
here  represented ;  and  sometimes  they  are  the  rings  more  fully  expanded  than  what  is 
altogether  invisible  as  seen  from  the  earth,  represented  in  fig.  50. 
This  happened  ^in  October,  1832;  and  after  Had  our  limits  permitted,  we  might  have 
being  visible  for  Bomo'  time,  from  December,  inquired  into  the  ends  for  which  these  rings 
1832,  to  April,  1833,  the  ring  again  disap-  were  formed  by  the  Almighty  Architect,  and 
peered  for  two  or  three  months.  During  this  the  designs  they  are  intended  to  accomplish 
time,  the  only  indication  which  was  given  of  in  the  system  of  Saturn.  But,  in  conse- 
its  existence  was  the  shadow  of  the  ring,  quence  of  the  great  distance  at  which  we  are 
which  appeared  like  a  dark  belt  across  the  placed  from  this  planet,  and  of  our  ignorance 
body  of  the  planet*  At  present,  (1846,)  the  of  many  of  the  plans  of  the  great  Creator  in 
rings  appear  much  narrower  than  what  is  his  arrangements  of  the  universe,  we  are  nn« 
represented  in  the  figure,  though  the  dark  able  fully  to  appreciate  all  the  deaigns  he  in- 
space  between  the  planet  and  the  ring  is  dis-  tended  to  accomplish,  either  in  this,  or  in 
tinctly  visible.  In  1847,  the  ring  will  appear  other  parts  of  his  operations.  There  is  one 
still  narrower — in  the  beginning  of  that  year,  object,  however,  that  these  rings  were  evi> 
will  appear  nearly  as  in  fig.  51,  like  a  line  of  dently  intended  to  accomplish ;  namely,  to 
light  on  each  side  of  the  planet,  but  without  throw  a  light  on  the  regions  of  the  planet  in 
any  apparent  opening  of  the  ring;  in  the  be-  the  absence  of  the  sun — to  serve  the  purpose 
ginning  of  1848,  it  will  entirely  disappear,  of  a  thousand  moons — to  produce  a  diversified 
and,  in  this  case,  the  thin  edge  of  the  ring  is  and  sublime  scenery  in  the  nocturnal  sky  of 
turned  towards  the  earth,  and  the  planet  ap-  Saturn,  and  to  display  the  glory  and  magnifi* 
pears  as  if  it  were  entirely  divested  of  its  cence  of  the  Creator.  They  evidently  mani- 
magnificent  appendage,  and  to  move  solitary  &st  his  power  in  the  amplitude  and  greatness 
•mong  the  stars.  About  July  or  August,  of  of  their  dimensions,  in  the  vast  quantity  of 
the  same  year,  the  ring  will  again  appear,  matter  they  contain,  and  in  the  amasing 
through  good  telescopes,  as  a  fine  thread,  or  rapidity  with  which  they  revplve  around  the 
line  of  light,  on  each  side  of  the  planet;  and,  planet — and  his  wisdom  in  nicely  balancing 
in  1849,  the  opening  of  the  ring  and  the  and  proportionating  eveiy  minute  circumstance 
dark  space  between  it  and  the  planet,  will  be  in  their  construction  and  arrangement,  by 
distinctly  visible.  During  the  years  1850  certain  laws,  so  as  to  prevent  them  either 
•|id  1851,  the  ring  will  ^>pear  still  more  ex-  from  flying  off  from  the  planet,  in  its  swift 
panded,  till  towards  the  end  of  1854,  when  career,  or  from  falling  down  upon  its  surface, 
,  it  will  appear  fully  expanded,  as  in  fig,  50 ;  and  producing  a  complete  derangement  of  the 
and,  during  the  other  seven  years  and  a  half,  whole  fabric  of  t^is  mighty  globe — and  like- 
it  will  gradually  contract  till  about  the  end  wise  in  preserving  them  in  their  exact  posi« 
of  1861,  or  the  middle  of  1862,  when  it  will  tion,  and  proper  motions,  without  variatioo» 
again  become  invisible.  from  age  to  age.     They  may  likewise  be 

The  phenomenon  of  the  disappearance  of  intended  to  teach  us  in  what   a  variety  of 

the  ring  takes  place  at  intervals  of  14  years  modes,  inscrutable  to  us,  the  Creator  may 

and  9  months,  and  happens  when  the  planet  bring  into  existence  numerous  worlds,  encom* 

is  in  170  degrees,  and  350  degrees  of  longi-  passed  with  celestial  machinery  and  arrange 

lude,  or  in  the  20th  degree,  of  Virgo,  and  the  ments  altogether  different  from  any  thing  m% 
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haTfl  htth«rto  coDtemploted — which  may  le«<l  this  poiDl,  till  man  nunate  ind  eztennfi  ob 
ai  to  conclude  that,  in  other  eyateiiia,  •nd  aenrmtiooa  be  made,  either  to  diaprove  or  to 
around  otber  aana,  worlda  nay  eziat  diTera-  confirm  thoae  which  we  have  now  itated. 
fieii  with  ceieatial  aoenery,  of  which  we  find  In  eondoding  oar  refiediona  on  tbii  planet, 
no  I  races  throaghoot  the  whole  range  of  our  it  ia  almoet  needleaa  to  rBinark,  tliat  the  php 
plnnetRFy  system.  net  iteel^  with  all  the  celestial  scenes  eon* 

But,  besides  iheee  general  deaigna,  we  con<  neeted  wiih  it,  preeents  to  the  mind  sn  ob> 
ceive,  there  is  another  important  end  theae  ject  of  aaipaaang  gimndenr  and  soblimilj. 
rings  are  intended  to  enbeerre ;  namely,  to  Let  us  sappooa  oorselves  stalionsd  within  t 
form  a  habitation  for  numeioiio  orders  of  in-  few  thousand  milco  of  tins  planet— a  etatkn 
telleetual  beinga.  Wheref«r  matter  exists  in  whidi  some  saperior  intelligences  may  oe» 
our  world,  we  find  it  peopled  with  different  sionally  occupy — ^from  anch  a  position,  thi 
orders  of  animated  existence ;  and  themfiwe  globe  of  Saturn,  the  rings,  and  the  satellita, 
it  woald  be  absurd  to  auppooa  that  the  eelee-  would  appear  to  fill  the  greater  portion  of  tfas 
tial  bodies— formed  by  the  aame  All-wise  and  viaible  heavena.  Let  na  then  conoeifs  tfaii 
Almighty  Being^-ohoold  be  altogether  deet^  pUnet — a  thonaand  timea  laiger  than  tbi 
tute  of  inhabitanta.  The  quantity  of  anrface  earth — flying  belbre  na  at  the  rate  of  tweniy- 
on  the  rings  is  more  than  twenty  thoasand  two  thousand  miles  an  hour,  canying  alonf 
milltons  of  aquara  miles,  being  mora  than  n  with  it  atupendona  ringa,  five  bandred  thmH 
bondrad  timeo  the  avsa  of  the  whole  teira*  aand  milea  in  ctrcnmference,  and  these  nop 
qneous  globe,  and  coneaqnently  contains  am-  revolving  round  the  pUnet  with  a  velodtj  i 
pie  space  for  the  aocommodation  of  myriads  nine  hnndrad  miles  every  minute,  and  leiai 
of  inhabitaoli;  and  it  la  highly  improbable,  other apadoosglobee,  larger  than  our  mooo, 
from  what  we  know  of  the  plana  of  infinite  wheeling  their  rapid  couiies,  at  diflerent  6^ 
wiadom,  that  such  a  apace  ahooU  remain  hr  tances  around  the  planet  and  its  ringe—bt 
ever  as  a  barren  desert,  without  contributing  us  endeavour  to  stretch  our  imagination  to  the 
either  to  aensitiva  or  intellectual  enjoyment,  utmoat,  to  repreaent  each  a  aoene  as  neari j  « 
The  aoenery  of  the  heavcna,  aa  beheld  ftom  poasible  to  the  reality,  and  auppoae  oamitm 
the  ringa,  woald  even  be  more  grand  and  di-  as  apectatore  how  grand  and  oveiwhehniog^ 
verrified  than  that  which  is  beheld  from  the  and  almost  terrific,  woold  be  the  tmaiii« 
surfiice  of  datum,  and  would  aflbrd  to  intelli-  spectacle !  Amidst  the  emotions  it  woaU  cx> 
gent  natures  a  striking  disptey  of  the  perlee-  cite,  we  could  only  exclaim  «*6aBAT  ais 
tions  of  their  Grefttor.  vabtblious  abb  tbt  wobks,  Loan  Goi 

We  may  juat  farther  atate,  in  ralatioa  to  Alxiobtt  V*-~»  Thy  right  hand,  0  Laid,  if 
this  planet,  that  aeveral  late  aatronomera  are  becoming  glorioua  io  power !"— **  Who  cu 
of  opinion  that  the  outer  ring  of  Satom  is  di-  utter  the  migh^  acta  of  the  Lordr--''TlM 
vided  into  aeveral  amaller  -  rings.     Captain  Lord  God  Omnipotent  reignetb !"    Is  it  jMt* 
Kater  states,  in  a  paper  sent  to  the  <*  Astro-  aiUe  to  separate  such  scenes  and  opentifliis 
nomical  Society,"  that   on  Drcember   17th,  irem  the  tilea  of  an  etetnal  and  Almighty  iih 
18S5.  with  a  reflecting  teleeoope  of  six  Ibet  telligence,  who  formed,  mid  arranged,  and  «t 
six  inches  fbcas,  **  he  saw  the  outer  ring  of  in  motion,  each  atupendoaamachineiyl  Goidd 
Sstom,  separated  by  numerous  divisions,  ex-  chance,  or  the  fortuitous  concourM  of  atm 
tremdy  dose,  one  stronger  than  the  rest,  di-  have  ever  produced  auch  n  portion  of  oeleitiil 
viding  the   ring   about   equally.     Profeaaor  mechanism,  and  prsaeived  it  unimpaired  in 
Quetelet,  at  Ptfia,  likewise  states,  that,  with  ell  its  relations  snd  Bovements,  from  «ge  Io 
the  aohromatie  Ideaoope  of  ten  inchea  aper-  age  1     Such  an  idea  is  finugbt  with  thi 
tare,  <*  he  saw  the  outer  ring  divided ;"  and  groasost  absurdity  that  over  entered  thehamm 
Decuppia,  at  Rome,  ia  aloo  aaid  to  have  ob-  imagination.   If  a  Divine  superintendent  over 
aerved  the  same  phenomenon.    Mr.  Lawaon,  creaton  did  not  exist,  the  wMe  frame  of  mii* 
an  ingenioas  aatronomer,  at  Bath,  who  has  verml  nature  would  long  ere  now  have  been 
lately  erected  a  splendid  achromatic  teleaeope,  unhinged  and  the  universe  with  all  its  spleo* 
twelve  foot  long,  atales,  that  with  aome  of  ita  did  orbs  and  mighty  movmnents  have  been 
higher  powers,  he  haa  several  times  observed  transformed  into  a  chaoa,  and  acatterad  throogh*  • 
several  divisiona  on  the  ring  of  Saturn.    If   out  the  regiona  of  infinitode.    And,  "  nooe  a 
thia  magnificent  arch  is  not  merely  doable»  God  there  ia,  that  God  how  great  t"    Hii 
bat  even  treble,  or  quadraple,  it  preeents  a  atill  power  is  ineristible,  his  vrisdom  b  unssarchi- 
more  wonderfhl  idea  to  the  mind,  e^Mcially  ble,  and  hia  agency  pervades  the  immeDaity 
if  each  of  the  rings  have  a  diatinct  and  aepap  of  space.    To  refoee  to  submit  to  hia  hwi 
rate  rotation  round  the  planet.    But  as  the  and  hia  moral  government  most,  therefore,  ex* 
divirions  alladed  to  have  not  been  perceived  poeeua  to  the  most  dismal  cooeequenoes.    For 
by  other  obeervera  in  the  most  fovoursble  dr-  thoueanda  of  meana  are  within  the  ruige  of 
cumstanoes,  we  muat  suspend  oar  opinion  on  his  wisdom  and  intelligoncc  by  which  lb« 
C990) 
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rebeb  agsmit  his  anihoriCy  maj  be  siretted  part,  the  mmra  that  ao  lew  diacorefiea  were 
and  panisb^d  ;  and  hie  power  to  execate  his  made  daring  that  period, 
purposes  nd  created  beings  can  control.  <*  The  The  appearance  of  the  late  Bir  William 
mountains  qnake  at  biro,  and  the  hiUs  melt,  Herachel,  as  an  obsenrer  of  the  hesTens, 
and  the  earth  is  homed  at  his  presence.  Who  formed  a  new  era  in  the  history  of  astronomy, 
can  stand  before  his  indignation?"  <'The  This  ilhistrioos  astronomer  having  viewed  the 
pillars  of  heaven  tremble  and  are  astonished  heavens  with  a  two-feet  Gregorian  telescope, 
at  his  reprooC  Happy  they  who  have  this  which  he  had  borrowed,  was  so  much  interest- 
Almighty  Being  as  their  father  and  their  ed  with  the  instrament,  that  he  commissioned 
friend,  "  who  do  his  commandments,  hearken-  a  friend  in  London  to  purchase  for  him  one 
ing  unto  the  voice  of  his  wotd,"  For  all  the  of  a  larger  size.  Tbe  price,  however,  bemg 
glories  of  creation,  and  all  the  resoorces  of  more  than  he  anticipated,  and  more  than  h« 
the  universe  are  at  his  disposal  to  contribute  couM  afbrd,  he  resolved  to  attempt  tha 
to  their  knowledge  and  felicity,  while  ages  construction  of  one  with  his  own  hands;  and 
numerous  as  the  drops  of  ocean  are  rolling  on.  in  this  he  succeeded.    A  five-ieet  Newtonian 

leflector,  which  he  completed  in  1774,  was 
— — «  the  commencement  of  that  brilliant  series  of 

discoveries  and  improvements  which  he  after* 

SiCTiov  Vm.  wards  eflected.     While  rending  in  Bath,  he 

had  been  engaged  for  a  year  and  a  half  in 
On  the  Planet  Vranue,  making  a  regular  survey  of  tbe    heavens, 

when  on  the  evening  of  the  13th  of  March, 
Till  near  the  close  of  the  last  eentmy,  1781,  he  discovered,  among  other  stars,  one 
Saturn  was  considered  as  the  remotest  planet  of  nnusuaily  steady  radiance ;  continuing  to 
from  the  son,  and  his  oibit  as  forming  the  watch  it,  he  found,  after  several  observations, 
outermost  boundary  of  the  planetary  system,  a  perceptible  change  in  its  position,  although 
But,  since  the  discovery  of  Uranus,  the  dia-  its  motion  with  relation  to  the  other  stars  was 
meter  of  the  system  is  doubled,  and  the  area  very  slow.  Having  sent  an  account  of  this 
of  the  space  it  comprehends  is  four  times  the  observation  to  Dr.  Maskelyne,  the  astronomer 
dimensions  formerly  supposed.  Instead  of  an  royal,  it  was  at  first  supposed  to  be  a  comet,  bat 
arek  of  twenty-five  thoosand  millions  of  soon  afterwards  it  Was  ascertained  beyond  a 
square  miles — its  former  sappooed  dimensions  doubt  that  it  was  a  new  planet  which  had,  in  all 
— it  now  comprehends  at  least  one  hundred  former  ages,  eluded  the  observation  of  astrono- 
thousand  millions  of  square  miles ;  throughout  mere.  For  this  discovery  the  Royal  Society  con- 
every  portion  of  which  the  influence  of  the  forred  apon  Herschel  the  honorary  recompense 
great  central  luminary  extends,  and  likewise  of  Sir  Godfrey  Copley's  medal ;  and  be  named 
as  for  beyond  as  the  erratic  comet  pursues  its  tbe  planet  Georgium  Sidus,  in  honour  of  his 
distant  course.  It  is  somewhat  strange  that,  majesty  King  George  the  Third :  but  the  con- 
from  the  time  of  Huygens  and  Cassini,  when  tinental  astronomers  distinguished  it  hy  the 
telescopes  were  brought  to  a  certain  degree  of  name  of  Herschel,  in  honour  of  .the  discoverer ; 
perfection,  till  near  the  dose  of  the  eighteenth  and  it  is  now  more  generally  known  by  the 
century,  (a  period  of  more  than  a  hundred  name  of  Uraona.  Soon  after  this  discovery, 
years,)  no  new  discoveries  were  made  in  the  Herschel  was  taken  under  the  patronage  of 
heavens,  when  the  number  of  those  who  cul-  his  majesty,  and  rewarded  witb>«  pension  of 
tivated  the  science  of  astronomy  was  increased,  £300  per  annum.  He  removed  to  Slough 
and  the  science  itself  had  received  many  in»*  near  Windsor,  where,  in  1789,  he  erected  his 
provements.  But  the  mind  of  man  has  a  large  forty -feet  telescope,  by  which  he  was 
propensity  to  indolence  when  not  stimulated  enabled  to  make  further  discoveries, 
by  worldly  gain,  and  certain  diflieulties  to  be  The  planet  Uranus  is  not  visible  to  tho 
encountered  teiid  to  discourage  and  impede  naked  eye,  and  requires  a  certain  degree  of 
its  progress.  The  long  and  onwieidy  tele-  magnifying  power  to  render  it  visible  as  a 
scopes  used  by  the  astronomers  of  the  seven-  very  small  star.  We  have  seen  it  in  this  way 
teenth  centary  were  very  difficult  to  manage,  with  a  power  of  twenty  times,  but  it  requiiee 
and  required  long  exposara  to  the  coM  air  of  a  power  of  at  least  two  hundred  limes  to 
the  evening,  and  their  attention  was  chiefly  make  it  appear  like  a  well  defined  visible 
directed  to  obssrvations  on  tbe  planetary  disk.  Its  real  magnitude  however  is  consider^ 
bodies  which  were  then  known.  Few  obsei^  able, — being  no  less  than  thirty-five  thousand 
vations,  comparatively,  were  made  on  the  fixed  miles  in  diameter,  or  more  than  eighty  times 
stars,  so  as  to  ascertain  tbe  varieties  which  the  site  of  oor  globe.  Its  sur&oe  contains 
exist  among  them,  the  changss  to  which  they  three  thoasand  eight  hundred  and  forty-eight 
are  subject,  or  the  moving  bodies  that  may  be  millions  of  square  miles^— which  is  seventy- 
found  in  the  itelUur  rsgione;  and  hence,  io  eight  times  tbe  area   of  all  the  habilabia 
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portions  of  the  earth;  so  that  this  tpparently  constitution  of  the  inhabitants  to  the  natiin 
•mall  body  which  had  remained  nnnoticed  for  of  the  habitation  be  has  provided  for  them, 
thousands  of  years,  adds  considerably  to  In  consequence  of  the  great  distance  of 
the  quantity  of  matter  formerly  supposed  this  planet,  no  discoveries  have  been  made  oo 
to  belong  to  the  solar  system.  For  it  its  surface ;  no  spots  have  been  seen  to  indi- 
containa  a  mass  of  matter,  as  to  bulk,  more  cate  a  rotation,  and  therefore  the  period  of  iti 
than  twenty  times  larger  than  what  is  con  revolution  round  its  axis  is  unknown.  But 
tained  in  Mercury,  Venus,  the  Earth,  the  the  aame  illustrious  astronomer  who  fint  de- 
Moon,  Mars,  Vesta,  Juno,  Ceres,  and  Pallas,  tected  it,  soon  after  discovered  no  lees  than  ox 
Its  distance  from  the  sun  is  about  double  that  satellites  which  revolve  around  it  The  fol- 
of  Saturn, — ^being  no  leas  than  eighteen  lowing  table  contains  a  list  of  these  satellite!, 
hundred  millions  of  miles.  To  reach  the  with  their  distances  from  Uranos,  and  their 
nearest  point  of  its  orbit,  a  cannon  ball,  flying  periods  of  revolution, 
from  the  earth  in  that  direction,  at  the  rate  of   ,  ^  «    .  ^  ^. 

five  hundred  miles  an  hour,  would  require  a   ^»*'  frn^^st       ^^J^-  D^t"««- 

penod  of  three  hundred  and  ninety  years.     It  ^    ^  ^™°"-      "'  *'^-  ^^"-     ^^^^ 
moves  round  the  sun  in  the  space  of  eighty-  ?1*  n     ^I       ^        298,000 

four  years,  in  an  orbit  eleven  thousand  mil-  T?;  ^"     ^      ^        348,000  a 

Uonsof  miles  in  circumference;  at  the  rate  l*t"  i^     ^®     ^^        ^*^'??J  ? 

of  fifteen  thousand  miles    an    hour.     The  «!r  ,?®       ^     ^®        ^^'^ 

inclination  of  its  orbit  to  the  plane  of  the  ®"^  ^^^     ^^     *^     1,597,708 

eclipdc,  is  46  minutes,  28  seconds.  It  ia  somewhat  remarkable,  that  these  ntel- 

From  the  immense  distonce  at  which  this  lites,  instead  of  moving  from  west  to  east,  or 
planet  is  placed  from  the  sun,  we  might  be  apt  in  the  direction  of  all  the  other  planets  and 
to  imagine  that  there  will  be  a  great  deficiency  aatellitea,  have  their  orbiU  nearly  at  right 
of  light  and  heat  on  its  surface.  The  quan-  angles  to  the  eliptic,  and  move  in  a  directioD 
tity  of  light  it  receivea  fi^m  the  sun  is  about  from  east  to  west  These  are  exoeptioof  to 
three  hundred  and  sixty  times  less  than  what  the  general  lawa  of  the  planeUiy  system  whidi 
the  earth  receives;  for  the  quantity  of  illumi-  it  is  difiicult  to  explain.  But  they  oocar  it 
nation  enjoyed  in  any  planet  is  in  an  inverse  the  farthest  limits  of  the  solar  system,  periitfs 
proportion  to  the  square  of  the  distance  of  the  to  teach  us,  that  in  other  systems  amn0»- 
luminous  body  that  enlightens  it  The  quan-  ments  may  exist  very  diflerent  fiom  those  we 
tity  of  light  on  Uranus — notwithstanding  its  experience  in  the  system  to  which  we  belong, 
great  distance  from  the  sun — will  be  equal  to 

what  we  should  have,  were   three  hundred  ■ 

and  forty-eight  full  moons  continually  ahining 

on  our  globe  at  one  time.     But  the  pupUa  of  Sectioji  Ia. 

the  eyes  of  the  inhabitant,  of  this  pUnet  may     '  Oefuml  Semarki  onthe  Solar  SuiUm. 
be  80  constructed  as  to  take  m  ton  or  twenty  ^^  ^ 

times  the  quandty  of  light  which  our  eyea  Such  is  a  brief  doMniption  of  the  prindpsl 
would  receive,  were  we  placed  in  that  distant  phenomena  connected  with  the  plaoetsiy 
region.  And  as  to  sensible  heat,  it  does  not  bodies  fvhich  compoee  the  solar  system.  We 
appear  that  this  depends  on  the  distance  of  have  no  reason,  however,  to  conclude  that  sil 
a  planetary  body  from  the  sun;  but  on  the  the  planets  belonging  to  our  system  hsve  yet 
nature  of  its  atmosphere,  and  the  substances  been  discovered.  Were  a  phmet  of  doable  the 
on  its  surface  on  which  the  raya  of  Ught  and  magnitude  of  the  Earth  revolving  between 
heat  fall.  Every  part  of  our  globe  may  be  the  orbits  of  Jupiter  and  Saturn,  it  would  be 
considered  as  at  an  equal  distance  from  the  altogether  invisible  to  the  naked  eye,  sod 
■un,  and  yet  there  are  all  the  varieties  of  might  revolve  for  thousands  of  years  without 
temperature  experienced  from  twenty  degrees  being  obeerved  by  the  inhabitants  of  our 
below  zero  in  the  frozen  regions  of  Greenland,  globe,  unless  astronomen  were  to  make  a  mi- 
to  a  hundred  degrees  above  it,  in  the  scorch-  nuto  survey,  with  powerfiil  telescopes,  of  the 
ing  climes  of  the  torrid  zone.  On  the  top  of  whob  of  the  zodiac,  in  which  most  of  the 
the  Andes,  in  South  America,  there  ia  the  planeto  are  found  to  move,  along  with  portions 
most  intense  cold,  and  perpetual  snows ;  of  the  celestial  regions  on  either  side  of  it 
while  in  the  plains  below  excessive  heat  is  felt  If  the  inhabitanto  of  Jupiter  and  Saturn  have 
under  the  rays  of  a  tropical  aun,  while  only  a  no  bettor  eyea  than  ours,  and  no  srtificial 
few  roilea  intervene  between  the  respective  helps  to  viaion,  they  most  be  altogether  igno* 
localities.  At  any  rate,  we  may  rest  assured  rant  that  such  a  globe  as  the  earth  existo  in 
that,  throughout  all  the  regions  of  the  uni-  t^e  universe,  nor  will  they  ever  obtain  a  glimpse 
▼erse,  the  Creator  has  displayed  his  wisdom  of  either  Mars,  Mereuiy,  or  Venus.  Consid- 
and  goodness  m  adapting  the  structure  and  ering  the  distance  that  intervenes  between 
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Japiter  and  8«tQni,  it  10  not  at  all  improbable  It  may  likewiae  bo  remarked,  that  amidaC 
that  one  or  more  planeti  maj  exiat  in  the  in*  all  the  Tarieties  which  cbaracterixe  the  plano- 
terval;  and  since  no  lees  than  900  millions  tary  system,  there  are  evident  marks  of  ani(y 
of  miles  intenrene  between  the  orbits  of  and  mutual  relationship.  The  distances  of 
Saturn  and  Uranns,  several  planets,  much  the  planeU  from  the  sun,  vary  from  thifty- 
Iniger  than  the  earth,  may  revolve  in  those  seven  millions  to  one  thousand  eight  hundred 
legions,  whidi  the  keen  eyes  of  astronomers  millions  of  miles.  The  quantity  of  light  that 
have  never  yet  detected.  Even  within  the  fidls  on  the  surface  of  Mercury  is  two  thou- 
orbit  of  Mercury  a  planet  may  exist,  which  sand  four  hundred  times  more  intense  than 
we  may  never  be  able  to  discover,  on  aoooont  that  which  falls  on  Uranus.  In  point  of  mag- 
of  its  neameas  to  the  aun,  being  at  all  times  nitnde  some  of  the  planets  ass  several  thoo- 
immersed  in  the  effttlgeace  of  the  solar  raya.  saiid  times  larger  than  others ;  and  as  to  the 
Our  views  of  the  universe  and-  its  arrange-  times  of  their  revolutions,  their  periods  vaiy 
ments  are  only  beginning  to  open  and  expand  ;  'from  eighty«elght  days  to  eighty-four  yeara. 
but  in  the  ages  to  come,  if  art  and  science  still  Some  have  one  accompanying  moon,  some 
advance,  objects  of  which  we  have  no  con-  have  four,  some  have  seven,  and  others  are 
oeption  at  present  may  be  disclosed  to  view,  destitute  of  such  appendages.  Yet  a  family 
even  within  the  bounds  of  the  planetary  system,  likeness  pervades  the  whole.  The  ftgure  of 
Throughout  the  whole  of  this  system  we  all  the  planeU  is  nearly  the  aame ;  they  are 
perceive  order  and  harmony  prevailing  with*  all  either  globes  or  spheroids;  they  all  move 
out  interruption.  While  the  planets  are  pro-  round  their  axes,  and  round  the  same  central 
■ecuting  their  courses  with  amazing  velocity,  luminary,  producing  an  alternate  succession 
and  moving  onward  in  their  respective  spheres  of  day  and  night,  and,  in  most  instances,  a 
without  a  moment's  pause— while  their  al-  variety  of  seasons.  Most  of  them,  if  not  the 
tractive  forces  on  each  other  soaetioies  pro*  whole,  are  environed  with  atmospheres ;  and 
duoe  slight  perturbations — while  one  some-  on  their 'surfaces,  mountains  and*  plains,  hills 
times  interposes  between  the  sun  and  another,  and  vales,  have  been  descried,  and  the  law  of 
and  casts  a  transient  shade  over  its  surfiiee ;  gravitation  pervades  and  governs  the  whole, 
yet  no  disorder  or  eonfosion  ever  oocma  One  sun  enlightens  every  member  of  this  sys- 
throughout  the  system :  every  orb  finishes  its  tern,  whether  primary  or  secondary ;  and 
respective  circle  of  revolution  in  exaetly  the  although  this  luminary  appears  to  one  planet 
period  of  time  ia  which  it  has  been  performed  seven  times  larger  than  to  us,  and  to  another  a 
lor  thousands  of  years ;  no  one  ever  intet^  hvndred  times  smaller,  yet  it  serves  all  the 
rupts  the  course  of  another ;  no  satellite  ever  purposes  of  a  aun  to  diffuee  that  degree  of 
forsakes  its  primary,  in  the  course  of  its  rapid  light  and  aplendour  and  benign  influence 
movement ;  but  the  laws  of  motion  originally  which  is  requisite  for  the  comfort  of  each  re- 
impressed  upon  all  the  bodies  of  the  system  spective  planet  Tbeeo  and  other  circnm- 
oontinue  to  operate  aa  they  have  done  from  stances  plainly  indicate  that  ohx  Supreme 
the  beginning.  These  circumstances  evident  Mind  contrived  this  system  of  moving  bodies, 
ly  demonstrate  the  existence  of  a  presiding  and  superintends,  directs,  and  governs  the 
Intelligence,  who  at  first  formed  and  arranged  whole.  For  two  or  more  supreme  beings — 
this  magni6cent  system,  and  who  every  mo-  whose  plans  and  purposes  might  dash — could 
ment  sustains  it  in  all  its  movementa.  It  never  be  the  parents  of  that  harmony  and 
would  be  easy  to  show — if  this  were  the  unity  of  design  whieh  we  perceive  through- 
pv-opcr  place  for  it — that  unless  an  Immate-  out  the  system  of  nature.  Such  considera- 
rial  Power  continually  re-exdted  motion  in  tions,  likewise,  lead  us  to  conclude  that  all  the 
the  material  universe,  all  motion  would  stop  planets  of  this  system  are  destined  to  subserve 
in  a  very  short  time— perhaps  in  less  than  an  in  their  respective  spheres  the  same  grand 
hour— except  that  the  planets  would  run  out  purposes,  namely,  to  serve  as  comfortable  bab- 
in  right-lined  directions;  and  then  nothing  iutions  for  numerous  orders  of  sentient  and 
would  ensue  but  confusion,  darkness,  silence,  intellectual  beings,  capable  of  knowing  and 
and  chaos.  For  matter  of  itself  can  pursue  adoring  the  perfections  of  their  great  Creator, 
no  end,  obey  no  law,  nor  change  the  direction  For  the  material  world  could  never  be  shown 
of  its  motion.  \U  then,  a  presiding  Divinity  is  to  manifest  the  wisdom  and  intelligence  of  its 
oontinoally  exerting  hif  attributes,  impreesing  Author  and  Contriver,  if  this  position  were 
every  part  of  that  universe  to  which  he  gave  denied.  For  it  would  then  eihibit  only  a 
existence,  we  cannot  deny  his  title  to  supreme  stupendous  system  of  means  without  aft  end, 
dominion ;  and,  if  so,  we  must  acknowledge  corresponding  to  the  magnificence  of  the  ope- 
that  all  praise,  adoration,  submission,  and  obe-  rations  employed;  and,  in  this  case,  there 
dience  are  due  to  Uim  who  hath  created  all  would  be  no  extensive  display  of  the  riches 
thinga,  and  for  whnffo  ^'pleaaure  they  are  and  of  Divine  beneficence, 
were  created."  lUu9trationt  of  the  dUtaneee  and  magnU 
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tudea  of  the  Planet$, — Sir  J.  Henchel  pro- 
poses the  following  illnstnition,  to  convey  to 
the  minds  of  general  readers  an  impression  of 
the  relative  distances  and  magnitudes  of  the 
parts  of  the  solar  system :  "  Choose  any  well- 
levelled  field  or  bowling-green  ;  on  it  place  a 
globe  two  feet  in  diameter — this  will  repre- 
•ent  the  son ;  Mercury  will  be  represented  by 
a  grain  of  mastard  seed,  on  the  circumference 
of  a  circle  one  hundred  add  sixty-four  feet  in 
diameter  for  its  orbit ;  Venus,  a  pea,  on  a  cir- 
cle of  two  hundred   and   eighty-four  feet  in 


diameter ;  the  earth  also  a  pea,  on  a  drele  of 
four  hundred  and  thirty  feet ;  Mtre,  a  nther 
large  pin's  head,  on  a  circle  of  six  hundred 
and  fifty-fonr  feet ;  Juno,  Ceres,  Vesta,  and 
Pallas,  grains  of  sand,  on  orbils  of  from  t 
thousand  to  a  thousand  and  two  baudred  feet; 
Jupiter,  a  moderate-sized  orange,  on  a  dfde 
nearly  half  a  mile  across;  Saturn,  a  saisn 
orange,  on  a  cirele  of  four-fifths  of  a  mile ; 
and  Uranus,  a  fiiH-siied  cherry  or  small  plum, 
upon  the  cireumferanoe  of  a  circle  mora  tbta 
a  mile  and  a  half  in  diameter." 


SUMMARY  VIEW  OF  THE  SOLAR  SYSTEM. 
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From  this  illustration  it  appears,  that  an 
orrery  to  represent  both  the  proportional  dis- 
tancea  and  the  proportional  magnitudes  of  the 
sun  and  planets  would  require  to  be  more 
than  a  mile  and  a  half  in  diameter,  and  nearly 
five  miles  in  circumference :  and,  in  this  case, 
■earoely  any  of  the  planeta  would  be  visiblo 
from  the  centre.  Our  common  orreries  and 
planetariums  can  exhibit  only  the  relative 
motions  ofthe  planets,  and  the  order  in  which 
they  are  placed  from  each  other  in  the  sys- 
tem; but  they  can  present  no  accurate  or 
comprehensiTe  idea  of  their  proportional  dis- 
tances or  magnitudea;  and  the  balls  which 
represent  the  sun  and  planets  being  so  small, 
and  placed  so  near  each  other,  have  a  tenden- 
cy to  produce  erroneous  conceptions.  The 
comparative  distances  and  the  compamtive 
magnitudes  can  only  be  aeparately  exhibited 
on  a  small  scale.  The  following  is  a  ample 
method  by  which  we  have  frequently  exhi- 
bited the  proportional  distances  of  the  planets. 
Provide  a  small  square  rod  about  eight  feet 
long,  at  one  end  of  which  place  a  ball  or  other 
«t»iect  to  repreaent  the  sun.    At  two  incEea 
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from  the  sun's  ball,  place  a  ball  to  represent 
Mercury;  at  three  inches  and  a  half,  Venos; 
at  five  inches,  the  earth;  at  seven  incbei 
and  a  half.  Mars ;  at  thirteen  inches,  Ceres, 
Pallas,  Juno,  Vesta,  almost  close  to  etr-h 
other;  at  twenty-five  inches,  Jupiter;  tt 
forty-seven  inches,  or  about  four  feet,  Satorn; 
and  at  eight  feet,  Uranus.  These  propor- 
tions will  convey  an  approximate  idea  of  the 
relative  distances  of  the  planets  from  each 
other  and  from  the  sun ;  and  if  wax  tapen 
were  placed  instead  of  the  balls,  and  lighted, 
these  comparative  distances  might  be  exhibited 
to  a  large  audience.  The  proportional  mag- 
nitudes might  likewise  be  exhibited  as  follows: 
Suppose  a  globe  of  eighteen  inches  diameter 
to  represent  the  sun,  Jupiter  will  be  repre- 
sented by  a  ball  one  inch  and  four-fifths  dia- 
meter; Saturn,  one  inch  and  two-thirds; 
Uranus,  three-quarters  of  an  inch ;  the  Earth, 
one-sixth  of  an  inch ;  Venus,  one-sixth  of  an 
inch;  Mars,one-eleventl^ofan  inch ;  Mercury, 
one-fifteenth  of  an  inch ;  Moon,  one-twenty- 
foorth  of  an  inch ;  Ceres,  Pallas,  Juno,  Vests, 
by  small  pin-heads.    The  following  numbexi 
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may  Assist  the  memory  in  recollecting  the 
proportional  mean  distances  on  the  planets. 
Suppose  the  distance  of  the  Earth  from  the 
Sun  to  be  divided  into  10  parts — Mercury 
may  then  be  estimated  at  4  of  such  parts  from 
the  Sun;  Venus  at  7;  the  Earth  at  10; 
Mars  at  15 ;  the  new  planets,  Ceres,  Vesta, 
etc^  at  26  ;  Jupiter  at  62 ;  Saturn  at  95 ;  and 
Uranus  at  190  such  parts. 

Method  of  acquiring  an  approximate  idea 
of  a  million  untta. — In  the  preceding  descrip- 
tion of  the  solar  system,  the  distances  of  the 
sun  and  planets,  and  the  extent  of  the  planet" 
ary  orbits,  have  been  expressed  by  millions  of 
miles.  But  howevee  accurately  such  distanoea 
and  dimensions  may  be  considered  as  stated, 
the  mind  is  unable  to  form  a  distinct  and  com- 
prehensive idea  of  such  vast  distances  and 
dimensions,  and  even  at  its  utmost  stretch, 
and  with  all  ita  efforts,  must  be  contented 
with  a  very  vague  and  indefinite  conception 
of  the  immense  spaces  of  the  heavens.  This 
is  partly  owing  to  our  want  of  a  clear  and 
comprehensive  idea  of  the  number  of  units 
contained  in  a  single  million.  We  can  form 
a  clear  idea  of  a  hundred  units,  and  even  of 
a  thousand ;  our  ideas  of  ten  thousand,  fifty 
thousand,  and  a  hundred  thousand,  are  leas 
clear  and  definite ;  and  it  is  but  a  vague  idea 
we  generally  have  of  ten  hundred  thousand, 
or  one  million,  when  we  attempt  to  grasp  it 
at  one  conception.  We  may  assist  our  con- 
ceptions a  little  by  such  illustrations  as  the 
following: — A  million  of  pounds  would  be 
sufficient  for  the  formation  of  5000  miles  of 
road,  at  the  rate  of  £200  for  each  mile- 
which  would  be  sufficient  to  reach  from  the 
Land's  End  of  England  to  the  northernmost 
point  of  Scotland,  to  go  quite  round  the 
island  of  Great  Britain,  and  to  cross  it  in 
different  directions.  The  same  sum  would  be 
sufficient  to  rear  more  than  666  churches,  at 
£1500  each.  It  would  be  adequate  to  the 
building  and  furnishing  of  2500  schools,  at 
£400  each.  Were  a  man  to  count  a  million 
aovereigns,  one  by  one,  and  allow  only  a 
single  second  for  each  sovereign,  and  continue 
without  intermission,  12  hours  every  day,  it 
would  require  more  than  23  days  before  such 
a  sum  could  be  counted ;  and,  consequently, 
to  count  in  the  same  manner  800  millions  of 
sovereigns,  the  amount  of  our  national  debt, 
would  require  more  than  fifty  years !  Were 
\  a  million  of  men  to  be  arranged  in  a  straight 
line,  similar  to  a  line  of  soldiers  when  on 
parade,  and  three  feet  allowed  for  the  breadth 
of  every  man,  that  line  would  extend  over  a 
space  of  more  than  568  miles  in  length — in 
other  words,  it  would  extend  over  the  whole 
length  of  the  island  of  Great  Britain,  from 
the  Straits  of  Dover  to  the  Orkney  Islea 
Such  illustrations  may  help  to  assist  the  mind 


a  little  in  forming  its  eooeeptions  of  the  oum* 
her  of  units  contained  in  a  siugle  million ;  to 
which  we  may  add  the  following — that  a  line 
a  million  miles  in  length  would  go  forty  times 
round  the  circumference  of  the  earth;  and 
that  since  the  creation  of  the  world,  little 
more  than  two  millions  of  days  have  elapeed. 

Mr.  Henry  Martin,  teacher,  Chatham,  hat 
lately  contrived  a  plan  by  which  a  million  of 
units  may  be  represented  to  the  eye,  and 
which  produces  a  more  striking  effect  than 
any  plan  hitherto  adopted.  It  consists  in  the 
arrangement  of  spots  of  the  size  of  those  in 
the  annexed  figure.  They  are  arranged  in 
squares,  in  the  manner  here  represented — 
every  square  ^containing  one  hundred  spots. 
There  are  a  hundred  squares  on  a  sheet  of 
foolscap,  which,  of  course,  containa  ten  thou* 
sand  spots  or  units;  and  there  are  one 
hundred  of  these  sheets  pasted  on  a  piece  of 
calico^  which  doubles  up  like  a  long  map,  a 
small  space  being  left  between  each  sheet, 
that  the  calico  may  form  a  hinge  for  doubling. 
The  number  of  spots  on  these  hundred  sheets 
amounts  to  10,000  X  100,  orexactly  a  million. 
This  representation  of  a  million  of  units, 
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were  it  to  be  exhibited  in  the  most  striking 
manner,  should  be  stretched  along  the  side  of 
a  large  room,  8  feet  high  and  14  feet  long, 
which  it  would  completely  fill ;  or  on  any  sur- 
face about  10|  feet  square,  and  containing  an 
area  of  about  108  square  feet  The  annexed 
figure  contains  400  spots,  which  are  only  the 
y^^th  part  of  a  million,  so  that  it  requires 
two  thousand  five  hundred  times  the  space 
and  the  number  of  spots  contained  in  this 
figure  to  represent  the  units  in  a  million.  On 
beholding  such  a  number  of  units  or  spots,  at 
close  to  each  other  as  those  in  the  figure,  and 
covering  such  a  large  space,  the  mind  is 
struck  with  wonder  at  the  number,  of  units 
which  a  single  million  contains;  and  Mr. 
Maitm  informs  roe  that  **all  persons,  who 
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haw  Men  it,  hm9  Hpnmvd  Ihmiselves  mDch  all  that  if  viable  to  human  eyes,  oibi  of  u- 
astcniahed  at  the  taatncaa  of  it."  Worn  each  tooishtDg  gramlecir  may  exist,  whose  namber 
aqoare,  containing  100  spota,  exactly  of  the  may  exceed  the  namber  of  the  sands  that  lie 
■ame  aiie  aa  in  the  figure,  plaoed  alongside  along  the  aea-ebore.  Hence  the  necessity  ef 
•aeh  other  in  a  atraight  line,  that  line  woald  endeavoaring  to  form  aa  large  and  exteaafe 
•xlend  above  a  flhoaeand  feet  in  length.  an  idea  aa  poasible  of  the  number  of  units  con- 

When  beholding  aoeh  a  nomber  of  anils  tained  in  a  million,  if  we  wish  to  take  a  oon- 
ittMODpreawd  together,  and  yet  filling  ao  great  preheneive  view  of  the  immense  spaces  of  the 
a  apace,  we  might  be  apt,  at  firat  view,  to  con-  heavens,  and  the  magmtode  of  the  eeiestiil 
«ider  it  aa  a  faint  picture,  or  emblem,  of  im-  orbs.  For  a  million,  great  as  this  nnmber  is, 
taensity  and  eternity.  But  what  is  one  ferms,  as  it  were,  but  a  anit  to  thoosandi, 
niilten  compared  with  hundreds  and  thou-  tens  of  thonsandii,  and  hundreds  of  thoosandf 
aanda  of  milKonsI  .That  eon.  which  enlight-  of  millions — ^to  billions,  trillions,  and  other 
«ns  our  day.  Is  ninety-five  millions  of  milea  higher  numbers  that  sometimes  enter  into 
distant  from  us.  The  planet  Uranua  is  one  aatronoraical  calculations. 
Ihousand  eight  hundred  millions  of  miles  dis-  What  a  vast  and  oveipowering  BBsemblage 
tant  from  the  sun,  and  yet  ia  within  the  reach  of  human  beings  must  be  presented  to  riewit 
of  hia  illuminating  and  attractive  influence  that  aolemn  day,  when  all  the  men  and  wo- 
Such  immenae  distances  are  comprised  even  men,  that  have  ever  dwelt  on  the  sarfaee  rf 
within  the  limits  of  the  planetary  system,  oor  globe,  shall  appear  in  one  great  aasembiy 
How  overwhelming,  then,  to  consider  the  dia-  before  **  Qod,  the  Judge  of  all !"  The  nam- 
tance  of  the  nearest  stars!  That  distance  is  ber  that  have  already  dwelt  upon  the  earth, 
Bot  leas  than  twenty  bilHons  of  miles ;  and  since  the  formation  of  the  first  man,  is  at  leait 
let  it  be  remembeied  that  each  bil Hon  contains  one  hundred  and  forty-aix  thousand  iwohnih 
tto  leas  than  ten  hundred  thouaand  mHlions.  dred  millions;  and,  probably,  mon  thn 
And  as  to  magnitudea,  we  are  almoat  equally  double  that  number  may  appear  before  thst 
overpowered  at  the  idea  of  their  immensity,  decisive  day  drawa  nigh.  The  idea  of  lodi 
The  aun  contains,  on  hia  aorface,  two  billions,  an  assembbge  of  beings  is  absolutely  over- 
four  hundred  and  thirty  thouaand  eight  hun-  whelming  to  our  linaited  powers  of  conoep- 
dred  nsillions  of  square  milea ;  and  his  solid  tion.  It  may  be  proper,  however,  occasiooil||f 
eontents  comprehend  more  than  three  hun-  to  ruminate  on  such  aubjects,  as  it  is  one  of 
dred  and  forty -aix  thousand  billions  of  cubical  the  .principal  modes  by  which  we  may  acqaire 
Bailee.  And  the  aun  ia  only  one  out  of  a  comprehenaive  views  of  the  vast  extent  of 
hundred  millions  of  similar  globea  which  creation,  and  of  the  ineffable  glory  and  mi^ 
oompoae  the  visibla  univene ;  and,  beyond  nificence  of  the  great  Creator. 
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CHAPTER  V. 
On  Comett, 

BasiDXs  the  planetary  bodies  deacnbed  in  which  is  of  a  fainter  lustre  the  farther  it  is 

the  preceding  chapters,  there  ia  a  class  of  ce-  from  the  body  of  the  comet.    The  lumioooi 

teatial  bodiea,  conaidered  as  connected  with  point  near  the  centre  or  head  of  the  comet, 

the  aolar  system,  which  have  obtained  the  whence  the  tail  seema  to  proceed,  is  called 

name  of  cometa.    The  word  comet  is  derived  the  nucleus,  which  appears  to  be  the  denseit 

from  thto  Greek  xofuj,  and  the  Latin  eomay  part  of  the  comet     The  tail  of  a  comet  at  its 

lioth  which  aignify  the  hair,  and  a  comet  was  first  appearance  is  very  short,  and  iocreaws 

ao  denominated,  because  the  lucid  haze  with  as  it  approaches  towuds  the  sun.    Immedi' 

which  the  body  of  a  comet  is  attended  some-  ately  after  its  perihelion,  or  nearest  approach 

timea  reaembles  flowing  hair.     As  compare^  to  the  sun,  the  tail  is  longest  and  most  lu- 

tively  little  is  known  of  the  nature  and  des-  minous,  and  is  then  generally  obserred  to  be 

tination  of  theae  erratic  bodies,  we  shall  just  somewhat  bent,  and  to  be  convex  lowanKf 

oiler  a  very  few  remarks  on  what  has  been  those  parts  to  which  the  comet  is  moring; 

-ascertained  respecting  their  phenomena  and  the  convex  side  being  rather  brighter  sod 

Botiona.  better  defined  than  the  concave  aide.    When 

Comets  are  distinguished  from  the  planets  the  tail  has  attained  its  greatest  length,  it 

and   fixed   stare  by   being  usually  attended  quickly  decreases,  and  vanishes  entirely  from 

with  a  long  train  of  light,  tending  always  op-  the  sight  about  the  same  time  that  the  comc\ 

poaite  to  the  aun,  which  ia  called  the  UU,  and  itself  ceases  to  be  visible.     Of  what  kl.id  of 
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matter  the  tail  conaitts  haa  been  matter  of  not  coneeiv)»  that  any  of  tlie  eaoaea  aarignod 
conjectare,  and  variona  opinions  bare  been  above  will  aoooont  for  aneh  a  wonderfiil  pba* 
broached  on  this  aobject,  but  nothing  is  cer-  nomenoo.  If  they  conaist  of  ▼apoar  laiaad 
tainly  known  respecting  it  It  is  evident,  from  tho  eomet,  why  ahoald  thia  vapour  ea« 
however,  whatever  may  be  the  matter  of  this  tend  to  aocb  a  prodigious  length  thnwifh 
substance,  that  it  is  exceedingly  rare,  and  so  space,  and  why  ahould  it  be  illaminatad 
▼erypeliucid  that  the  light  of  the  amaUest  tbroughaQt  ita  whole  extant  f  fiw  if  it  waaa 
atars  softrs  no  sensible  diminntion  in  passing  opaque,  er  uniAtnmiDatod  vapour,  il  woqU  bs 
throngh  it    Sir  J.  Hersehel  says,  thai  he  invisible. 

« could  distinguish  stare  of  the  sixteenth  in  aneieot  times^  eoneta  were  generally 
magnitude,  through  the  thickest  part  of  a  supposed  to  be  metaioia,  or  axhalationa,genai^ 
comet,  as  it  passed  over  them,  covering  them  ated  by  inflammable  vapouca  in  th*  eartk'a 
with  perhaps  60,000  anles  of  cometae  mat-  atmosphere.  But  it  is  now  aaoeitained,  bo* 
ter.  yond  a  doubt,  that  oonaeta  move  in  wgioiiaftff 

The  tails  of  comets  are  found  sometimes  to  beyond  the  limits  of  our  atmoaphera,  «id  ktm, 
occupy  an  immense  space  in  the  heavena.  a  portion  of  the  aolar  ayateak  But  tlMy  dil^ 
The  comet  of  1680  stretched  its  tail  across  an  fer  in  many  respects  from  the  various  planets 
arch  of  t04  degreea,  and  the  tail  of  the  comet  ry  bodiea,  formerly  deaeribad.  In  regard  to 
of  1769  subtended  an  angle  of  70  degrees,  planets,  their  orbits  are  all  confined  to  a  oaiw 
The  ival  length  of  the  tail  of  the  comet  of  tain  aone,  or  regiona  of  the  heavena,  of  IM 
M80,  was  estimated  at  1 12  millions  of  miles ;  great  b^adth,  exoept  in  the  ease  of  Pallas, 
that  of  1769,  at  44  millions,  and  that  of  1744,  This  cone,  in  the  ease  of  the  old  planets,  cam» 
at  eight  millions  of  miles.  Sir  W.  Hersehel  tains  about  eight  degreea  en  each  side  of  tba 
estimated  the  length  of  the  tail  of  the  great  ecliptic  But  the  orbita  of  the  comata  Mil 
eomet  which  appeared  in  1811,  at  one  bun*  the  ecliptic  in  every  diieetion,  and,  in  aoma 
dred  milliona  of  miles,  a  space  larger  than  the  instancea,  their  orbita  are  direotly  perpendiao* 
whole  distance  between  the  earth  and  the  sun  ;  hir  to  it  They  likewise  difSn  from  the  pift* 
and  its  breadth  was  calculated  at  about  fifteen  neta  in  the  form  of  their  o^>ita.  The  orfaila 
millions  of  miles.  We  may  just  simply  men*  of  most  of  the  plaBala,  though  elliptical,  a|K 
tion  the  opinions  of  different  philosophers,  ro>  proaoh  very  nearly  to  cirelea ;  but  thoae  aC- 
apecting  those  long  traina  of  Ught  Tyebo  comets  are  long  narrow  ellipaea,  whoae  langtll 
Brahe  supposed  them  to  be  the  light  of  the  is  many  timea  greater  than  their  breadth,  aod^ 
aun  transmitted  through  the  nucleus  of  the  in  most  caaca,  the  full  extent  of  their  elonga* 
comet,  which  he  believed  to  be  tranapavent  tion  cannot  be  traced.  Only  one  small  pei^ 
like  a  lens.  Kepler  thought  that  the  impul-  tion  of  these  orbita  lias  within  the  Umila  ol 
aion  of  the  aolar  rays  drove  away  the  denaer  our  dbaervationa,  and  their  remotest  boooda* 
parts  af  the  comet's  atmosphere,  and  thus  riea  are  fiir  beyond  the  range  of  homan  viaiaa* 
formed  the  tail.  Sir  I.  Newton  supposed  that  Hence  it  is,. that  we  perceive  a  oomal  oi^y  , 
ft  is  a  thin  vapour,  raised  by  the  heat  of  the  for  a  very  short  time,  and  during  a  veiy  amatt 
aun  from  the  comet.  Euler  maintained  that  part  of  its  course,  the  remaining  parts  of  ita 
the  tail  is  occasioned  by  the  impulsion  of  the  course  being  performed  in  regions  beyond  Um 
aolar  rays  driving  off  the  atmosphere  of  the  reach  even  of  our  telisaoopie  vision,  and  b*> 
comet,  and  that  the  curvature  obaerved  in  the  yond  the  orbit  of  the  remotest  planet 
tail  is  the  joint  efSeci  of  this  impulsive  force.  The  following  are  some  of  the  more  re* 
and  the  gravitation  of  the  atmospherical  parti-  markable  cometa  which  have  appeared  within 
cies  to  the  solid  nucleus.  Mairin  imagined  the  laat  century  and  a  hal£  The  most  tfhwr* 
that  comets'  tails  are  portions  of  the  sun's  did  of  these  bodiea  which  have  appeared  in 
atmosphere.  Dr.  Hamilton  supposed  them  to  modem  times  waa  the  comet  of  1680.  The 
be  streams  of  electric  matter.  Biot,  the  French  tail  of  thia  comet  is  said  to  have  reached  from 
philosopher,  supposes  that  the  tails  are  vapoun  the  zenith  to  the  horizon,  an  extent  of  ninety 
produced  by  the  excessive  heat  of  the  aun,  degrees.  When  neareat  the  sun  it  waa  pa^ 
and  aim  that  the  comets  are  solid  bodiea  be-  culated  to  have  bean  within  150,000  miles  of 
fore  they  reach  their  perihelion,  but  that  they  his  aurface,  and  its  rate  of  motion  at  that  time 
are  afterwards  either  partly  or  totally  convert-  waa  computed  at  about  a  million  of  milea  an 
ed  into  vapour  by  the  intensity  of  the  solar  hour.  The  period  of  its  revolution  round  tha 
beat.  Notwithstanding  theae  opiniona  of  ami-  son  was  calculated  at  575  yeare;  and  if  thia 
nent  philosophers,  we  must  still  admit  that  the  computation  be  correct  it  will  not  again  visit 
true  cause  of  the  extraordinary  phenomenon  this  part  of  the  system  till  the  year  2256« 
of  the  tails  of  comets  remains  yet  unknown.  Another  comet  which  haa  excited  a  conaider- 
When  we  consider  that  these  vast  streams  of  able  degree  of  interest  and  attention,  is  that 
light  extend,  in  some  instances,  to  eighty  and  which  appeared  in  168S,  and  ia  known  by  tha 
a  hundred  milliona  of  milea  in  length,  we  can-  name  of  Hailey'a  comet    Dr.  H  alley  Qom* 
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piitod  the  period  of  this  eomet  et  76  or  76  hundred  of  them,  the  elementi  of  whose  oiUtf 

jean,  ami  predicted  that  it  would  agata  ap*  have  been  accurately  caleolated.  to  m  to  iden- 

pear  about  the  eod  of  1768,  or  the  begioning  tafy  them  ahould  they  again  make  their  •ppe•^ 

of    1769.     It  aocordinglj  arrived  at  ita  peri-  ance.    By  far  the  greater  number  are  ioTinble 

helioB  on  the  13th  March,  1769.    If  76  yean  to  the  naked  eye,  and  eren  beyond  the  reach 

be  the  real  period  of  thia  comet,  then  it  be-  of  teleacopea,  and  many  of  them,  doubtko, 

boved  to  re-appear  in  1836,  which  happened  paae  along  our  hemisphere  in  the  dajtime, 

aaeoidingiy.    It  waa  aeen  at  Rome  on  the  6th  when  they  cannot  be  perceived     From  cakn- 

of  August  that  year,  and  arrived  at  its  perihe-  lations  formed  on  probable  grounds,  M.  Arago 

fion  on  the  16th  November.    The  period  of  concludea  that  the  number  of  comets  which 

thia  comet,  then,  is  determined,  and  it   is  visit  the  aolar  system  within  the  orbit  of  Ura- 

poved,  at  the  aame  time,  that  comets  are  per-  nns,  is  at  least  3,000,000.    Of  late,  within  the 

nanent  bodies  beUmging  to  the  solar  ayatem.  space  of  fourteen  months,  Ave  or  six  cometi 

At  the  nmotesl  point  of  its  orbit,  thia  comet  have  made  their  appearance ;  one  in  Decem* 

is  computed  to  be  3,400,000,000  of  milea  ber,    1843,  in  the    constellation   of  Orion; 

from  the  aan,  or  neaily  doable  the  distance  of  another  in  August,  1844,  not  far  from  the 

Uranua.  atar  Arcturus,  in  the  constellation  Beotes;  t 

Another  brilliant  comet  appeared  in  1744,  third  was  seen  in  September  of  the  same 

the  diameter  of  the  nudeoa  of  which  waa  year,  near  the  constellation  Cetus ;  a  loarth 

nearly  equal  to  the  apparent  disk  of  the  planet  was  aeen  in  the  month  of  January,  1846,  m 

Jupiter;  and  its  tail,  which  waa  divided  into  the  Weat  Indiea,  and  which  was  vinible  to  (he 

s»  streama  of   light,  was  reckoned   to  be  naked  eye,  but  was  not  seen  in  this  coootiy 

88,000,000  of  miles  in  length.     In  1807,  a  on  account  of  its  great  aouthem  decKoatioo; 

large  comet  made  its  appearance  in  the  month  a  fifth  was  seen  in  this  coootiy  in  Febrvary, 

of  October,  and  continued  to  be  visible  to  the  1846,  near  the  conatellation  of  Urea  Major, 

naked    eye    for    nearly  two  montha.     The  and  about  the  aame  time  another  was  said  to 

diameter  of  its  nucleus  was  calculated  by  have  been  seen  in  the  East  Indies.    We  had 

SchroBler  to  be  4600  miles,  and  the  diameter  an  opportunity  of  seeing  two  of  these  oometa, 

of  ita  coma,  or  nebuloaity- surrounding  the  but  they  were  both  invisible  to  the  naked 

nucleus,  120,000  miles;  ita  motion  was  fre-  eye. 

quently  at  the  rate  of  66,000  milea  an  hour.  In  former  agea,  the  appearance  of  a  comet 

A  still  more  splendid  comet  made  its  appear,  was  viewed  as  the  forerunner  of  disastrooi 

ance  in  September,  1811,  which  was  visible  to  events,  such  as  wars,  famine,  pestilence,  the 

the  naked  eye  for  more  than  three  montha  in  revolutions  of  nations  and  empires,  the  death 

iocoession.    Schroeter  computed  the  diameter  of  kinga  and  princes,  inundations,  earthquake^ 

of  this  comet  at  60,000  miles,  and  Sir  W.  and  similar  calamities.     But  we  need  scarcely 

HerKhel  estimated  the  length  of  its  tail  at  aay  that  there  is  not  the  leaat  foundation  fM 

100,000,000  of  miles.    When    nearest  the  such   apprehenaions ;    for  comets  are  eveiy 

earth  it  was  distant  about  1 13,000,000  of  year  making  their  appearance  to  the  astrono- 

miles.    We    riiall    notice    only   two    other  mical  observer,  while  both  the  physical  and 

comets,  remarkable  on  account  of  the  short-  the  moral  world  b  moving  on  in  its  regular 

Bees  of  their  periods.     The  first   of  these  course.    The  comets  are,  doubtless,  messen- 

oomets  to  which  I  allude  is  called  the  Encke  gen  of  the  Deity  aent  forth  to  accomplish  the 

comet,  from  Profeasor  Encke,  who  firat  ascer-  designs  he  intended  in  their  creation ;  bot  we 

tained  its  period.    It  performs  its  revolution  have  not  the  least  reason  to  believe  that  they 

fai  a  period  shorter  than  that  of  any  comet  yet  were    ever  intended  to    «*ahake  from  their 

known;  namely  in  1800  days,  or  three  yean  horrid  hair"  wars,  famine,  and  pestilence  up- 

and  three-tenths.     Its  orbit  penetrates  with-  on  the  nations.    Their  destination,  whatever 

in  the  orbit  of  Mercury,  but  does  not  extend  it  may  be,  must  be  in  full  accordance  with  the 

80  iar  as  the  orbit  of  Jupiter.    It  is  a  very  benevolence  of  him  whose  **  tender  mercies 

email  body,  and  is  scarcely  distinguiehable  by  are  over  all  his  works."    It  has,  indeed,  bees 

the  naked  eye.    The  other  comet  is  that  of  apprehended  by  some  that  a  comet  in  crosstng 

Biela,  sometimes    called    Gambart's    comet,  the  path  of  the  earth,  might  happen  to  come 

which  finishes  its  revolution  in  a  period  of  into  collision  with  it,  and  produce  a  shock 

6j  years.    It  was  seen  in  1826,  1832,  and  which  would  shatter  iu  present  coDstitution, 

1839,  and  in  February  and  March,  1846.     It  and  prove  destructive  to  its  inhabitants,    It  is 

is  likewise  a  very  small  comet,  and  cannot  be  admitted  that  this  is  a  possible  circuoistsnce, 

aeen  without  a  teleacope.  though  the  chances  in  favour  of  it,  according 

The  number  of  comets  has  been  estimated  to  Arago,  are  only  aa  one  to  281,000,000. 

to  be  very  great    Seven  or  eight  hundred  of  In  France  and  other  parts  of  the  European 

these  bodies  have  been  obaerved  in  different  continent,  in   1773,  an  apprehension  of  this 

ages ;  but  there  are  only  a  little  more  than  a  kind  waa  excited,  wiiich  was  attended  with 
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nany  aerioui  cooMqiieiioMb    People  of  weak  mutt  be  intended  to  anbaenre  important  par* 

minda,  it  is  said,  died  of  fright,  and  women  poaes  in  the  syttem  of  creation,  worthy  of  the 

miicarried.     A  similar  alarm  was  produced  in  perfectiona  of  Him  who  is  infinite  in  know- 

1832,  when  it  was  announced  that  the  comet  ledge,  who  "  established  the  world  by  his  wis* 

of  Biela,  on  the  29th  of  October,  would  croaa  dom,  and  hath  stretched  out  the  heaven  by 

the  plane  of  the  ecliptic  at  a  point  near  where  his  understanding/'    So  many  thousands,  or 

the  earth  would  be  on  the  SOth  of  November  even  milliona  of  these  blazing  orbs,  as  are 

following ;  but  before  the  earth  arrived  at  that  continually  traversing  the  regions  of  the  pla* 

point,  the  comet  was  distant  from  it  50,000,000  notary  system,  were  not  created  in  vain.  Tha 

of  miles.     All  such  forebodings  and  alarma  adjustment  of  their  motions,  and  the  arrange* 

may  be  considered  as  entirely  without  founda-  ment  of  their  orbits,  so  as  not  to  interfero 

tion.    At  least  ihe  believer  in  Divine  revela-  with  each  other,  nor  with  the  motiona  of  thai 

tion  has  nothing  to  fear,  for  he  knowa  that  planets,  is  an  evidence  of  that  Divine  wisdom 

the  purposes  of  the  Almighty  in  respect  to  which  is  displayed  Uiroughout  every  part  of 

this  world  are  not  yet  nearly  completed,  and  creation.    The  number  of  these  bodies,  the 

that  many  of  the  most  prominent  predictions  vast  magnitude  of  their  blazing  tails,  and  the 

of  inspired  prophets  are  not  yet  accomplished,  amazing  velocity  with  which  they  move  in 

Wars  must  cease  to  the  ends  of  the  earth,  certain  parts  of  their  orbits,  display  the  Al- 

The  knowledge  of  Jehovah  must  cover  the  mighty  power  of  Him  who  at  first  set  them 

earth.     The  Jews  must  be  converted  to  the  in  motion :  and  although  we  are  partly  igno-. 

fiiith  of   Messiah.    The    kingdoms  of   this  rant  of  the  ultimate  designs  they  are  intended 

world  must   "  become  the  kingdoms  of  our  to  accomplish,  yet  we  may  rest  assured  that 

Lord,  and  of  his  Christ,"  and  righteousness  they  form  a  part  of  that  plan  of  Divine  bene- 

and  praise  must  spring  forth  before  all  nations,  ficencev  which  appears  a  prominent  object  in 

before  a  comet  or  any  other  celestial  agent  all  the  works  of  God.    There  seems  no  im* 

shall  be  permitted  to  impinge  upon  our  globe,  probability  in  the  supposition,  that  they  are 

or  to  alter  its  present  constitution ;  and  cen-  intended  aa  habitations  for  various  orders  of 

turies  must  necessarily  elapae' before  such  ob-  intellectual  beingSi  to  whom  the   Almighty 

jects  are  fully  accomplished.  displays  himself  in  a  peculiar  manner,  difier- 

As  to  the  destination  of  cometa,  or  the  pur^  ent  from  that  of  the  inhabitants  of  the  planets, 

poses  they  are  intended  to  aerve,  in  the  eco-  and  whose  corporeal  organization  ia  exactly 

Domy  of  the  univerM,  we  are  in  a  great  mea-  adapted  to  the  nature  and  properties  of  the 

aore  ignorant,  as  we  are  unacquainted  with  world  in  which  they  are  placed.  For  we  have 

the  nature  and  constitution  of  these  singular  every  reason  to  believe  that  an  infinite  variety 

and  anomalous  bodies.    But  as  they  are  all  exists  in  the  universe,  in  respect  both  to  the 

the  workmanship  of  Him  who  is  "  wonderful  physical  and  mental  oonatitution  of  the  intel- 

in  counsel,  and  excellent  in  working,  ^  they  ligencea  it  contains. 


CHAPTER  VI. 

On  EeUptea  ofiht  Sun  and  Moon, 

Taa  term  eclipse  ia  derived  from  a  Greek  and  viewed  with  apprehension  and  alarm.  It 
word,  which  signifies  to  be  diminished,  to  was  believed  that  they  were  produced  by  the 
fitint  away,  to  awoon,  or  to  die.  When  the  immediate  interposition  of  God,  as  a  token 
full  moon,  in  her  gpreateat  lustre,  is  deprived  of  his  displeaaure.  When  the  aun  was  totally 
of  the  beams  of  the  sun,  she  appears  pale  and  eclipsed,  it  was  imagined,  by  many  of  the 
languid,  as  if  she  were  sick  and  dying.  Hence  ancients,  that  he  turned  away  his  face,  in 
the  superstitious  among  the  ancients  imagined  abhorrence  of  some  atrocious  crime  that  had 
that  the  moon  was  in  pain  at  such  times,  and  been  committed,  or  was  about  to  be  perpe- 
therefore  lunar  eclipses  were  called  the  la-  trated  on  the  earth,  and  threatened  mankind 
boura  of  the  moon ;  and,  in  order  to  relieve  with  everlasting  night  When  the  Medea 
her  in  that  fancied  diatreai,  they  were  accua-  and  Persiana,  aeveral  centuries  before  Christ, 
tomed  to  hold  up  on  high  lighted  torches;  to  were  preparing  to  engage  in  furious  combat, 
blow  with  horns  and  trumpets ;  to  make  a  they  wer^  so  alarmed  at  an  eclipse,  which 
loud  noise,  by  beating  on  veasels  of  braas  and  happened  at  that  time,  that  the  warriors  on 
iron,  to  break,  jf  possible,  the  enchantment  both  aides  laid  down  their  arms,  and  entered 
that  had  fallen  on  the  lunar  orb.  Before  the  into  a  treaty  of  peace.  When  the  fleet  of 
true  causes  of  eclipses  were  ascertained,  those  Pericles,  the  celebrated  Grecian,  was  prepar- 
phtfoomena  were  considered  aa  aupernatural,  ing  to  attack  Peloponneaua,  there  happened 
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ui  •elipw  of  iba  lan,  which  wa>  eonirJEred  fha  orbits  of  Man,  JnpHtr,  Sttnm,  md  Ut*- 
■«  *  moat  Dnbrtuniu  omen  ;  irnJ  Ihs  whota  nua,  and  eclipM  them,  nhfn  the  earth  iiMw- 
of  the  AlhpniiD  comiQandcn  anil  ibrir  mta  posed  belwnn  Ibem  and  tha  aon ;  and  Ibna 
wen  Ihrovn  into  the  gnateat  coiulemation.  eclipaea,  in  the  can  at  the  nwat  (JiaUat 
Such  facia  should  inapire  ua  with  gratitoda  plancti,  itmiU  be  of  Iodk  dtirail0n,  on  accaoiil 
for  the  adrantageB  we  now  enjoi,  in  i  land  of  the  ahidow  being  braader  in  propcrtiui  Ki 
where  acience  ia  cullivaled.  and  uwCdI  know-  Iha  dialince.  Bnt  aa  aoch  nlipaet  imcr 
ledga  diaaeininilsd,  tai  where  the  lighl  of  happen,  it  forma  a  doRMnitialira  proof  Ibit 
Diniw  ro'efatioQ  ba*  diape lied  the  dtrknen  the  aiui  is  not  kaa,  bat  (mlet  than  the  earth. 
and  aupartliliona  of  tha  bealhen  world. 

Ever;   plane!  and  aaletlita  ia  enlightenetl  ~*      " 

by  the  ran,  and.  couapqaenllj,  caata  a  ahadow 
iDwarcIa  the  point  of   the  hcarena  whieb  i* 

oppoaile  to  thai  laminaiy.     An  eclipae,  there- 
fore, ia  a  prinlion  of  the  lighl  of  the  aun,  or 

uTaome  other  beaTenlj  baiy,  by  the  interpod> 

lion  of  anothor  body  between  il  and  our  lighL 

Eviipaei  are  either  of  the  ran,  or  the  moon, 

or  of  the  •atellilae  which  accompany  aome  of 

the    planet*.     In    regard    to    drcumalancec, 

Ibej  are  divided  into  total,  partial,   annular, 

anJ  central.     A  total   eclipae  n   when   tha 

whole  fiice  of  the  luminary  !•   darkened;  a 

partial  eclipae  ia  one  when  only  a  part  of  the 

di*k  is  darkened  ;  an  annular  eclipae  is  when 

the  whoh  ia  darkened  eicapt  a  ring,  or  annu- 

luB,  which  apppean  roond  Iha  dark  part  like 

«a  iiluminated  border.   Thii  can  only  happen 

in  Iha  caae  of  an  eclipae  of  ttie  aun.    In  a 

cantral  eclipae,  the  cenlrea  of  the  two  tutnina- 

ries  and  that  of  the  earth  ara  in  one  and  Iha 

aame  right  line,  aa  when  in  an  eclipae,  the 

moon  paaaaa  throogfa  Ibe  centra  of  lbs  eartb'a 
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Onlht  Ect^ua  ef  lie  JUaan.  the  ahadow  of  thaeartL 

la  ■  point  at    a  certain  distance  from  Ihi 

An  eclipae  of  the  moon  is  produced  by  the  earth,  aa  represented  in  fig.  56.    Tbii  ons 

lolarposition  of  the  earth  between  the  tun  and  reaches  to  a  diataitce  of  MO.OOO  milH  fim 

moon,  and,  conseqnenlly,  it  can  only  happea  the  earth,  or  aboot  three  and  a  half  tinxa  M 

at  the  time  of  full  moon,  when  the  moon  ia  long  aa  the  dilUnce  of  ihe  moon  froia  Iha 

in  (^>poallian  to  the  euo.     Ai  the  earth  ia  an  earth. 

opaque  body,  calighlened  by  ihe  aun,  il  will  If  the  moon  itwayi  mored  in  the  plane 

eaat  a  ahadow  towania  Ihoaa  portiona  of  apace  of  the    ecliptic,    ahe    Woold    acSer    a   total 

which  are  nppoaile  to  the  aun,  and  if  Iha  eclipae,  at  the  tjme  of  ererr  fiill  moon,  by 

moon   happen  to  paaa   ihrough  those  spaces  paaaing   Ihrougfa    Ihe   cmtre    of  tha  aarttia 

where  the  ahadow  falti,  itie  must  neceatarily  ahadow.     But  tha  moco'a  orbil  i*  inclined  la 

be  eclipsed.     'I'he  aun  and  llw  earth  are  both  Ibe  plane  of  the  ecliptic,  at  an  angle  atS'  «i 

aphorical  bodies,  and,  Iherefore,  if  Ibej  were  and   coincides   with   it   ooty   in  two  fite—i 

<rf  an  equal  aiie,  Ihe  ahsdow  of  the    earth  called  the  nodes,  or  the  points  where  heroP- 

would  be  cylindrical,  aa  in  fig  64,  and  would  bit  inlenects  the  ecliptic.    Full  moon,  lbe» 

continue  of  the  same  breadth,  al  all  distances  fore,    msy    frequently   happen    withonl  la 

from   the  csrlh,    and    would    extend   to    an  eclipae,  as  at  this  period  the  moon  may  ba 

equal  distance,  and  might  csuae    sn  eclipse  cilbar  to  the  north  or  the  Hnth  of  the  ecli^ 

of  the  aun  tolhsauperiorplaneta.     Tf  the  aun  It   has   been    calculated,  thai   if   the  nesn 

were  leu  than  the  earlh,  the  shadow  would  oppoaition  of  the  aun  and  moon,  or  the  nt 

expend,  and  grow  wider  the  farther  it  was  moon,  happen  wilhin  7"  47*  of  Ibe  moena 

fioD)  Ihe  earth,  as  in  fig.  fiS.    Itwould  reach  node,  there  mnat  be  an  edipeei  bat  if  >d* 
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distance  be  greater  than  13^  21',  there  cannot  are  every  where  of  the  same  magnitude  and 
be  an  eclipse.  Let  h  b,  fig.  57,  represent  the  doration.  3.  The  moonts  diameter  is  sup- 
noon's  orbit,  a  f  the  plane  of  the  ecliptic,  posed  to  be  divided  into  twelve  equal  parts 
and  V  the  node  of  the  orbit,  or  point  where  called  digits,  and  as  many  of  these  parts  as 
it  cuts  the  ecliptic ;  and  ▲  b  o  9  four  lepre-  are  darkened  by  the  earth's  shadow,  so  many 

digits  is  the  moon  aaid  to  be  eclipsed.    The 


Fig.  67. 


aentations  of  the   earth's  shadow   in    the 


extent  in  which  the  moon  is  ecHpsed  abov« 
twelve  digits  shows  how  far  the  shadow  of 
the  earth  is  over  the  body  of  the  moon  on  that 
edge  to  which  she  is  nearest  at  the  middle  of 
the  eclipse.  4.  The  moon,  when  totally  edipa- 
ed,  is  not  invisible,  if  she  be  above  the  horizon 
and  the  atmosphere  clear;  but  appears  gener- 
ally of  a  dusky  colour,  and  somewhat  like 
tarnished  copper,  especially  towards  the  edges, 
being  generally  more  dark  about  the  middle 


ecliptic.  It  is  obvious  that  when  the  shadow  of  the  earth's  shadow.  Some  have  supposed 
is  at  ▲,  and  the  moon  at  r,  there  will  be  no  this  to  arise  from  the  moon's  native  light,  but 
eclipse,  because  the  moon  is  too  £ir  from  the  the  true  cause  of  her  being  visible  is,  the  scat- 
node,  and  the  earth's  shadow  does  not  reach  tared  beams  of  the  sun  bent  into  the  earth's 

her.  When  the  full  moon  shadow,  by  passing  through  the  atmosphere, 
is  nearer  to  the  node,  as  at  The  moon  is  not  eclipsed  by  the  earth  alone; 
K,  only  a  part  of  her  disk  the  atmosphere,  by  refracting  some  of  the  rays 
passes  through  the  shadow,  of  the  sun,  and  reflecting  others,  casts  a  shadow, 
when  she  suffers  a  partial  though  not  so  dark  a  one  as  that  which  arisee 
eclipse.  When  the  full  from  an  opaque  body.  Although  in  most  lunar 
moon  is  at  l,  she  passes  eclipses  the  body  of  the  moon,  though  obscure^ 
through  a  portion  of  the  is  still  visible,  yet  it  has  sometimes  happened 
shadow,  and  is  totally  e-  otherwise.  Hevelius  mentions,  in  his  "  8ele* 
cllpsed.  When  the  moon's  nographia,"  an  eclipse  of  the  moon  whioh 
centre  passes  through  the  happened  in  August,  1647,  when  he  was  not 
centre  of  the  shadow,  which  able  to  distinguish  the  face  of  the  moon  even 
can  only  happen  when  she  with  a  good  telescope,  although  the  sky  was 
is  in  the  node  at  n,  it  is  sufficiently  clear  for  him  to  see  stars  of  the 
then  both  a  total  and  a  fifth  magnitude :  but  such  cases  are  rare, 
central  eclipse ;  and  auch  The  duration  of  a  lunar  eclipse  depends  on 
an  eclipse  is  of  the  longest  the  following  circumstances  :• — 1.  On  the  large- 
duration — at  which  time  neas  of  the  circle  of  the  earth's  shadow,  whose 
the  total  darkness  continues  diameter  may  be  different  at  different  times; 
about  two  hours.  the  nearer  the  moon  is  to  the  earth,  the  larger 

Fig.  68  represents,  in  a  ia  that  portion  of  the  earth's  shadow  through 
dififerent  point  of  view,  a  whi6h  she  pasaes.  2,  On  the  apparent  diam* 
total  eclipse  of  the  moon,  eter  of  the  moim,  which  may  be  different,  on 
The  circle  ▲  b  c  represents  account  of  her  variable  distance  as  she  moves 
the  orbit  of  the  moon,  in  in  an  elliptical  orbit  8.  On  the  distance 
which  it  revolvea  round  the  earth.  The  moon  cf  the  moon  from  her  node  at  the  moment  of 
is  supposed  to  be  in  the  node,  and  in  her  op-  her  being  full,  which  will  cause  her  to  paaa 
position  to  the  sun — she  therefore  passes  through  a  greater,  or  less,  portion  of  the 
through  the  centre  of  the  earth's  shadow.  earth*a  shadow.  Thus  when  the  moon  is  at  k. 
And  aa  the  shadow  of  the  earth  is  nearly  fig*  67,  the  eclipse  will  be  of  comparatively 
6000  miles  broad  at  the  distance  of  the  moon,  small  duration  ;  when  at  l,  its  duration  wiU 
and  aa  the  moon  ia  only  a  little  more  than  be  much  longer,  but  not  ao  long  as  when  she  is 
2000  miles  in  diameter,  she  must  be  complete-  at  ir,  in  the  node,  when  she  pasnea  through 
ly  immersed  in  the  shsdow  of  the  earth,  and  the  centre  of  the  ahadow.  4.  On  the  velocity 
must  move  nearly  three  times  her  own  diame-  of  the  moon's  motion  across  the  shadow  of  the 
ter  before  she  can  emerge  from  the  shadow,  earth,  which  ia  swiftest  when  she  is  in  perigee^ 
The  following  facts  may  be  atated  in  rela-  oi  nearest  the  earth,  and  duration  of  a  central 
tion  to  lunar  eclipses: — 1.  An  eclipse  of  the  eclipse  will  then  be  shortest  According  to  these 
moon  always  begins  on  the  moon's  eastern  circumstances  will  be  the  time  of  continuance 
aide,  and  goes  oflfon  her  western  side.  2.  Lu-  of  a  lunar  eclipse.  When  the  moon  is  oen- 
nar  eclipses  are  visible  in  all  parts  of  the  earth  trally  eclipsed,  and  when  ahe  is  at  her  greatest 
which  have  the  moon  above  their  horizon,  and  distance  fipom  the  earth,  ita  duration  is  three 
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hoan,57  lninolM,30necK>di,f)uinbaginllins  b>mg  Ibe  enligfatcned  nds  lowtrd)  lln  nis, 

to«ii(]:  knd  whrn  ihc  N  *t  her  lull  ditUnee,  aDil    ib  dark  hemiiphera  whall;  lumrd  to- 

9  haun,  37  minutH,  SO  Hcontb.     The  mooa  wtrdi  tba  earth,  which  [■  il>  posilion  it  IMV 

nay  tie  toUM;  eclipasd.  illhougfa  ahe  do  nal  moon,     II  ii  aJio  nippoiad  la  be  in  ill  Dale, 

ri  Ihrougfa   Ihe  centre  of  the  ihadoir ;  but  in   an  exacl  line  bplveen  Ihe  uin  ind  tin 

thia  OH  ths  iluralioa  oF  the  aclipae  will  earth,     In  IhU  itluation  Ihe  ibxlow  of  tbt 

be  afaorter  than  what  haa  now  been  Mated.  Doaa  fktla  npoa  a  curtain  portion  of  the  earth, 
In  aame  inalances,  the  coatinuatiOD  of  total 

darkneai  ma;  wnount  only  to  a  few  miauta^  Tig.  69. 

when  ths  moon  paMaa  oaar  the  aitceiiutj  of 
Ibariwdow. 


On  Ec&ptfoftht  Sua. 

An  aclipae  of  (he  aao  ia  cauaed  by  the  1d- 
larpoailion  or  ths  body  of  the  nwoa  betwaan 
Ihe  auD  and  the  earth,  when  ihe  throwi  a 
ahadow  over  a  csituo  portim  erf'  the  earth. 
Thii  can  happen  only  at  ths  time  of  iww 
BMM>Q,  and  when  the  moon  i>  at  or  near  one 
of  her  noJea.  I'ba  eclipaei  of  the  ana  an4 
moon,  though  eipreMsd  bjr  the  aame  word, 
•re  in  their  nature  *sry  diKrenl ;  ths  Bun,  in 
rsality,  losea  nothing  of  hU  native  tuatre  in 
the  grealsit  eclipw.  bul  U  all  ths  while  dif- 
fiidng  •trsam)  of  light  aronad  him  la  eTery 
direction,  and  illuininiting  withoul  intarmia- 
Mon  all  ths  bodiei  of  the  planetary  syatsni. 
Soma  of  Iheie  (treama,  boweier,  are  occ»- 
nonally  intercepted  in  Iheir  course  towarda 
the  earth  by  ths  moon  coming  botween  the 
ewth  and  lun,  and  at  that  linM  the  dark  aid* 
of  the  moon  ia  turned  (owarda  the  earth. 
When  the  moon  ii  eclipsed,  she  auSsraa  real 
diminution  of  hei  borrowed  light;  but  nhsn 
ths  aun  is  said  to  be  eclipsed,  thete  ia  nodimi- 
nation  of  hia  liffht,  and  i(  i*  in  reatily  an 
eclipse  of  lbs  earth  by  the  shadow  of  ths 

moon  railing  upon  a  certain  portion  of  our  and  inlerespta  the  rays  of  lbs  nin,  for  a  littfe, 
globe :  and  this  shadow  would  be  distinctly  from  Iho  inhabilanta  of  ths  earth  as  viiM 
nen,  by  an  inhabitant  of  the  moon,  paaaing  the  ihadow  fall).  Part  of  the  cone  of  tlw 
along  a  cerlain  uneof  ths  earth,  like  ■  aniall,  shsdow  ia  rspmented  at  a  i.  and  it  i<  oenr 
dark,  circular  spot  The  moun  being  much  more  than  about  IBO  milea  in  diBmcter.wilbin 
amallerthan  lbs  earth,  and  having  ■  conical  the  llmito  of  which  the  aun  will  ■ppe"r">'»l'T 
ahadow — becanae  she  is  ieia  than  the  aun —  eclipsed.  But  someliniea  it  happeci  lli>'  ''^ 
can  cover  only  a  part  of  Ihe  earth  b;  her  eilreniity  of  the  cone  of  the  moau'i  shtdo* 
shadow  :  hence  an  eclipse  of  the  snn  ia  Tiai'  fiiHi  ihort  of  the  earth,  in  which  cue  an  ">' 
hie  only  to  a  lew  inhabitants  of  the  earth,  nular  eclipss  of  the  sun  i*  produced ;  in  "bick 
whereas  an  eclipae  of  the  moon  is  visible  to  the  sun  appears  like  a  biiiliant  ring  of  ligt'' 
•11  who  are  on  that  hemiaphere,  where  ths  around  the  dark  body  of  the  moon.  Be"'^ 
lunar  orb  is  seen.  the  dark   ahadow,    there  is  a  penonibia  « 

The  following  diagram,  fig.  69,  will  con-  fainter  ahadow  produced,  which  ia  repreieiiW 
TOy  a  general  idsa  of  the  nature  of  an  eclipse  at  c  di  and  in  all  thoas  parU  where  Ibe  pe- 
tt  the  aun.  In  thia  figure,  s  rtpreaenU  the  numbra  falla,  the  sun  will  be  only  partiill; 
sun ;  H,  the  moon  ;  i,  the  earth  ;  and  ■  ir  o.  eclipsed.  Tbua,  between  c  and  a,  tha  |iaiti 
the  orbitof  ths  moon.  The  nioun  is  aupposnl  of  the  ann  aboot  i  a  cannot  be  •eeii ;  ^* 
to  b«  in  that  part  of  ile  orbit  next  the  aun,  raya  eonuDg  from  (benca  towarda  tot  a  iaf 
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intercepted  by  the  mo<Mi :  but  the  portions  of  Therefore,  in  that  time,  there  Tvill  be  a  re^* 
the  sun  about  o  and  h  will  he  visible.  The  lar  period  of  eclipses  for  many  ages.  In  this 
nearer  any  place  of  the  earth — within  the  period  there  are  18  Julian  years,  II  days,  7 
penumbra — is  to  the  dark  shadow  of  the  hours,  42  minutes,  31  seconds;  when  the  last 
moon,  the  greater  will  the  eclipse  appear,  and  day  of  February  in  leap  years  is  four  times 
the  nearer  it  is  to  the  outside  of  the  penum-  included.  Consequently,  if  to  the  mean  time 
bra,  the  smaller  will  be  that  portion  of  the  of  any  eclipse,  either  of  the  sun  or  moon,  we 
■an  which  is  seen  eclipsed.  To  those  who  add  the  above  period,  we  shall  have  the  mean 
live  beyond  the  boundary  of  the  penumbra,  time  of  the  return  of  the  same  eclipse.  Dun 
the  whole  disk  of  the  sun  will  be  seen  and  no  ing  this  period,  there  happens  about  62  eclip* 
eclipse  will  be  visible.  Hence  it  happens,  ses,  21  of  the  moon  and  41  of  the  sun.  If, 
that  the  sun  may  be  totally  eclipsed  in  Africa  then,  we  wish  to  know  the  mean  time  of  an 
and  the  southern  parts  of  Asia,  and  no  trace-  eclipse  for  any  year,  we  have  only  to  seek  in 
of  an  eclipse  perceived,  at  ihe  same  moment,  old  almanacs  the  exact  time  that  any  eclipse 
either  in  Britain  or  America.  may  have  happened  18  years  before,  and  add 

The  following  are  some  /acts  in  relation  to  to  such  time  the  above-mentioned  period, 
■olar  eclipses : — 1.  If  the  mean  conjunction  From  what  has  been  now  stated  respecting 
of  the  suH'  and  moon  takes  place  within  16  solar  eclipses,  it  is  evident  that  the  darknese 
degrees  of  the  moon's  node,  there  must  be  an  which  accompanied  our  Saviour's  crucifixion 
eclipse  of  the  sun  ;  but  if  the  conjunction  hap-  must  have  been  supernatural.  For  it  happened 
pen  at  a  greater  distance  from  the  node  than  at  the  time  of  the  Jewish  passover ;  and  that 
21  degrees,  there  can  be  no  eclipse.  There-  festival,  by  the  appointment  of  the  law,  was 
fore,  between  15  degrees  and  21  degrees  there  to  be  celebrated  at  full.moon,  at  which  time  it 
may,  or  may  not  be  an  eclipse.  2.  The  pe-  was  impossible  that  the  shadow  of  the  moon 
numbra  covers  a  space  of  4900  miles  in  diam-  could  fall  upon  the  earth,  or  the  sun  be  eclips- 
eter,  within  which  the  sun  will  appear  more  ed,  according  to  the  established  laws  of  nature, 
or  less  eclipsed.  3.  The  motion  of  the  moon's  Besides,  in  a  total  eclipse  of  the  sun,  the  time 
shadow  over  the  earth's  surface  is  equal  to  her  of  the  continuance  of  total  darkness  is  not 
motion  in  her  orbit,  which  is  about  2200  miles  more  than  about  four  minutes ;  but  the  dark* 
in  an  hour ;  a  velocity  four  times  as  great  as  ness  which  overspread  "  the  whole  land," 
that  of  a  cannon  ball.  4.  The  number  of  while  our  Redeemer  hung  upon  the  cross,  con* 
eclipses  in  any  year  cannot  be  less  than  two,  tinned  without  intermission  for  more  than 
-and  those  both  of  the  sun ;  nor  can  they  be  three  hours.  And  again,  although  the  sun 
ever  more  than  seven :  in  which  case  there  had  been  totally  eclipsed  in  a  natural  way,  at 
will  be  five  of  the  sun,  and  two  of  the  moon,  that  time,  to  the  inhabitants  of  Jerusalem  and 
and  the  moon's  ecl^Mes  will  be  total.  The  its  confines,  it  would  have  been  only  partially 
Qsaal  number  is  four  in  a  year,  two  at  each  eclipsed  to  those  who  dwelt  on  the  outskirts 
node,  and  nearly  half  a  year  intervenes  between  of  the  land  of  Judea;  as  the  shadow  of  (he 
the  two  sets  of  eclipses.  6.  The  sun  is  moon,  in  an  eclipse  of  the  sun,  covers  only  a 
never  totally  eclipsed  longer  than  about  four  small  part  of  the  earth's  surface  at  one  time, 
minutes,  but  the  moon  may  l>e  immersed  in  In  confirmation  of  what  has  been  now  stated, 
the  earth's  shadow,  or  totally  eclipsed,  about  it  has  been  calculated  by  some  astronomers, 
1  hour  and  48  minutes.  6.  Eclipses  of  the  that  an  eclipse  of  the  moon,  which  can  only 
sun  are  more  frequent  than  eclipses  of  the  take  place  at  the  time  of  full  moon,  happened 
moon,  because  the  ecliptic  limits  of  the  sun  on  the  afternoon  of  that  day  on  which  our 
are  greater ;  but  we  have  more  visible  eclipses  baviour  was  crucified ;  so  that  according  to 
of  the  moon,  because  they  are  seen  to  the  the  language  of  the  prophet,  **  The  sun  and 
whole  hemisphere  next  her ;  while  eclipses  of  the  moon  were  both  darkened  in  their  hibita* 
the  sun  only  are  visible  from  a  very  small  por-  tion,"  at  the  time  when  this  solemn  and  inte- 
tion  of  the  earth's  surface.  7.  An  eclipse  of  resting  event  was  accomplished, 
the  sun  begins  on  the  western  side,  and  ends  Total  eclipses  of  the  sun  have  always  been 
on  the  eastern.  considered    as    remarkable  events.     Clavius 

Periods  of  Eclip»t9, — It  has  been  found  remarks,  that  at  the  total  eclipse  of  the  sun 
that  in  223  mean  lunations,  after  the  son,  which  happened  in  1660,  the  darkness  at  Co- 
moon,  and  nodes  have  been  once  in  a  line  of  imbra,  in  Portugal,  was  greater,  or  at  least 
conjunction,  they  return  so  nearly  to  the  same  more  striking  than  that  of  the  night,  and  that 
state  again,  that  the  same  node  which  was  in  the  birds  fell  to  the  earth  through  terror.  At 
conjunction  with  the  sun  and  moon,  at  the  be*  Berne,  in  Switzerland,  on  May  1,  1706,  the 
ginning  of  the  first  of  these  lunations,  will  be  sun  was  totally  darkened  for  four  minutes^ 
within  less  than  half  a  degree  of  a  line  of  during' which  time  a  fixed  star  and  a  planet 
conjunction  with  the  sun  and  moon  again,  appeared  very  bright.  The  sun's  passing  out 
when  the  last  oH  these  lunations  is  completed,  of  the  eclipse  was  preceded  by  a  blood-red 
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ftreak  of  light  from  hi«  left  limb  which  con-  the  counts nancei  of  my  fnends  wore  ahonihb 
linucd  about  6  or  7  aeconds ;  then  part  of  the  aspect  It  was  not  without  an  involontaiy 
■un'a  disk  appeared  all  oo  a  sodden  brighter  exclamation  of  wonder,  I  looked  roand  m 
t^n  Venus  was  ever  seen  in  the  night, —  at  this  moment:  I  distinguished  colnuri  in 
and  in  that  Insunt  gave  light  and  shadow  to  the  son,  but  the  earth  had  lost  sll  its  blot, 
objects  as  strong  as  the  moonlight  generally  and  was  entirely  black.  A  few  rajt  shoC 
does.  One  of  the  most  minute  accounts  of  through  the  clouds  for  a  moment,  but  immedi- 
the  dreumstances  accompanying  a  total  eclipse  ately  afterwards  the  earth  and  the  tkj  Bpps8^ 
of  the  sun  is  that  wliich  is  given  by  Dr.  ed  totally  black.  It  was  the  most  swiiil  siglit 
Stukely,  of  the  eclipse  which  happened  in  I  had  ever  beheld  in  my  life.  North-west  of 
I724,  in  a  letter  to  Dr.  Halley ;  of  which  the  the  point  whence  the  eclipse  came  on,  it  wn 
IbUowiog  is  an  abridgment :  impossible  to  distinguish  in  the  least  degree 

**  I  chose  for  my  station,  Haradon-hill,  the  earth  from  the  sky,  for  a  breadth  of  tatf 
near  Amesbury,  east  from  Stonehenge  avenue,  degrees  or  more.  We  looked  in  raio  for  tlw 
In  front  is  thst  celebrated  edifice  upon  which  town  of  Amevbory,  situate  below  us ;  sraneFf 

1  knew  that  the  eclipse  would  be  directed.  I  could  we  see  the  ground  under  our  feet  All 
bad  the  advantage  of  a  very  extensive  prds-  the  change  I  could  perceive  during  the  totality 
peot  in  every  direction,  being  on  the  loftiest  was  that  the  horizon  by  degrees  drew  into  two 
bill  in  the  neighbourhood,  and  that  nearest  to  perts,  light  and  dark ;  the  northern  bemispbtra 
the  centre  of  the  shadow.  I  had  two  men  in  growing  still  longer,  ligfater,  and  broader,  sod 
company  who  k>oked  through  smoked  glasses,  two  deposits  dark  parts  uniting  into  one,  and 
The  sky,  though  overcast,  gave  out  some  swallowing  up  the  southern  enlightened  psit 
straggling  rays  of  the  aun  that  enabled  us  to  '<  At  length,  upon  the  first  ludd  point  ap^ 
we  around  us.  It  was  half-past  five  by  my  peering  in  the  heavens  where  the  tun  was,  I 
watch  when  they  informed  me  that  the  could  distinguish  pretty  plainly  a  rim  of  Kght 
eclipse  was  begun.  We  watched  its  progreas  running  alongside  of  us,  a  good  while  together, 
1^  the  naked  eye,  as  the  clouds  performed  for  or  sweeping  by  our  elbows,  fi-om  vest  Id 
us  the  service  of  coloured  glasses.  At  the  east ;  just  then,  having  good  reason  to  soppw 
Moment  when  the  aun  was  half  obscured,  a  the  totality  ended,  I  fioand  it  to  be  fell  tbm 
tery  evident  circular  rainbow  formed  at  its  minutes  and  a  half  The  bllMops  then  r^ 
circumference  with  perfect  colours.  As  the  sumed  their  natural  colour,  and  I  saw  do 
darkneaa  increased  we  saw  the  shepherds  on  horizon  at  the^  point  previously  occupied  by 
all  aides  hastening  to  fold  their  flocks,  for  the  shsdow.  My  companions  cried  out  that 
Ihey  eipected  a  total  edipse  of  aa  hour  and  they  again  saw  the  aterp  hill  towards  which 
a  quarter  duration.  When  the  sun  assumed  they  bad  been  looking  attentively.  Presentlj 
the  appearance  of  the  new  moon,  the  iky  was  we  heard  the  song  of  the  larks  hailing  thfl 
tolerably  clear,  but  it  was  soon  covered  with  return  of  light,  after  the  profound  and  noita^ 
deeper  douds.  The  rainbow  then  vanished ;  sal  silence  ifa  which  every  thing  had  been 
the  hill  grew  very  dark,  and  on  each  side  the  plunged.  The  heaviena  and  the  esrth  now 
horiaon  exhibited  a  blue  tint  like  that  at  the  appeared  of  a  grayish  'cast,  interspersed  with 
doss  of  day.  Scarcely  had  we  time  to  count  blue,  like  the  morning  before  sunrise.  Ai 
ten,  when  Salisbury  spire,  six  miles  to  the  soon  as  the  aun  appeared,  the  cloodi  gnm 
eonth,  was  enveloped  in  darkness.  The  hill  denser,  end  for  some  minutes  the  light  did 
disappeared  entirely,  and  the  deepest  night  not  increase,  as  h^pens  at  a  cloudy  ranriaa. 
spread  around  ua.  We  loa«  eight  of  the  sun.  The  insUnt  the  eclipse  became  toUl,  till  tha 
whose  place  till  then  we  had  been  able  to  emersion  of  the  sun,  we  saw  Venus,  but  do 
distinguish  in  the  doods,  but  whose  trace  we  oUier  sUrs.  We  perceived  at  this  mooieot 
could  now  no  mora  discover  than  if  had  never  the  spire  of  Salisbury  Cathedral.  The  pre- 
existed. It  was  now  35  minutes  past  six ;  sence  of  the  clouds  added  much  to  the  aolem- 
ihoitly  before  the  sky  and  the  earth  had  nity  of  the  spectacle,  incomparably  superior, 
resumed  a  livid  tint;  there  was  also  much  in  my  opinion,  to  the  edipse  of  1716,  whicfa 
bladL  diffused  Uirough  the  douds,  so  that  the  I  aaw  perfectly  from  the  top  of  Boston  'f^^ 
whole  picture  presented  an  awful  aspect  that  when  the  sky  was  very  clear.  There,  indeed, 
•eemed  to  announce  the  death  of  nature.  I  saw  the  two  sides  of  the  shsdow,  commg 

•<  We  were  now  involved  in  a  total  and  fi-om  afer,  and  passing  to  a  great  distance  be* 

palpable  darkness.    It  came  on  lapidly,  but  I  hind   us;    but  this  eclipse  exhibited  gr^ 

watched  so  attentively  that  I  could  perodve  variety,  and  was  more  awfully  imposing.    So 

iU  progress.     It  came  upon  ua  like  a  great  deep  an  impression  has  this  spectscle  madd 

dark  mantle  thrown  over  us.    The  horses  we  on  my  mind,  that  I  shall  long  be  able  to  re- 

beld  by  the  bridle  seemed  deeply  struck  by  it,  count  all  the  drcumstaocesof  it  with  aa  modi 

•Dd  pressed  closely  to  us  with  marks  of  ex-  precision  as  now." 
treme  surprise.    As  well  as  I  could  perceive.       There  have  been  no  total  eclipses  of  tn« 
0004)                                     '^ 
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tun  in  Britain,  since  those  of  1716  and  1724,  light,  at  the  moment  of  total  obscuration,  wae 
nor  will  there  be  one  Tisible  here  during  the  sudden  and  startling.  Also  the  sudden  di- 
present  century.  The  first  total  eclipse  in  minution  of  temperature,  the  thermometer 
England  will  happen  on  the  3d  of  February,  falling  1 1  degrees  instantaneously  upon  the 
1916.  The  most  remarkable  solar  eclipses  complete  immersion  of  the  sun.  One  of  Um 
for  the  next  half  century  are  those  of  March  most  striking  and  unexpected  effects,  was  a 
16,  1858,  and  August  19,  1887.  The  last  rad  and  lurid  glow,  that  suddenly  kindled 
^  total  eclipse  of  the  sun  yisible  in  Europe,  hap-  upon  the  horizon  ;  Uie  blue  pale  vapour  that 
pened  on  July  8th,  1842  ;  of  which  the  fol-  had  risen  from  the  east,  being  converted  into 
lowing  account  is  abridged  from  the  Athe-  the  semblance  of  a  mighty  conflagration.  The 
lurom  :  prindpal  light*  in  Uie  landscape  came  tnm 

"  Vienna,  July  8,  1842. — ^The  eclipse,  the  thence,  no  longer  from  the  sun.  The  rest  of 
object  of  our  journey  to  Vienna,  was  worth  the  atmosphere  was  of  a  sickly  greenish  tinge, 
going  any  distance  to  see.  No  partial  edipee,  overcast  with  duskiness,  through  whose  speo- 
however  considerable,  can  give  the  fiiintest  tral  tints  the  crowds  upon  the  ramparts  wer* 
notion  of  what  a  total  one  is.  All  Vienna  dimly  discerned,  all  standing  in  solemn  still* 
was  in  expectation  for  many  days  previous  to  ness,  like  the  vast  shadowy  multitudes  in  one 
the  event,  and  strangers  flocked  to  that  capt-   of  Martin's  pictures. 

tal  in  crowds  to  witness  that  phenomenon.  **  The  number  of  stars  visible  during  Ihis 
The  celebrated  astronomer,  Schumacher,  came  eclipse,  at  Perpignan,  according  to  Arago, 
all  the  way  from  Denmark  on  purpoee-to  see  was  only  ten.  The  number  was  greater  at 
the  eclipse,  with  asti%nomical  eyes.  At  four  Montpelier  and  Milan.  Its  effect  upon  ani- 
in  the  morning,  I  beheld  the  clear  rays  of  the  mals  was  remarkable.  One  of  the  friends  of 
sun,  shining  opposite  my  vrindow,  while  the  Arago  had  five  healthy  linnets  in  a  cage, 
general  appearance  of  the  sky  indicated  a  three  of  whie&  died  during  the  sudden  dark- 
favourable  concurrence  of  circumstances^ —  ness  of  the  eclipse.  Oxen  formed  into  a 
Soon  after  five,  I  was  on  my  way  to  the  Bo-  circle,  with  their  boms  thrust  forward,  as  if  to 
tanical  Grarden,  and  already  the  ramparts  of  repel  an  enemy.  At  Montpelier  bats  and 
the  city  veere  thronged  with  multitudes,  owls  appeared,  sheep  lay  80  if  for  the  night, 
About  ten  minutes  before  six  the  first  spot  of  and  horses  in  the  fields  were  in  terror.  M. 
darkness  was  observed  upon  the  sun.  From  Fraise,  a  naturalist,  relates  that  a  swarm  of 
that  time  till  the  total  obscuration,  there  was  ants,  in  full  march,  stopped  short  at  the  mo- 
no very  unusual  appearance.  The  sky,  ment  of  occultation,  when  the  darkness  was 
about  half  an  hour  before  the  commencement  nearly  at  its  height" 
of  the  eclipse,  became  somewhat  obscured  by  Eclipses  are  not  only  striking  and  interest- 
vapour,  and  blue  mists  arose  increasingly  ing  phenomena  of  nature,  but  are  ufconsideiw 
fimn  the  horixon.  A  pereeptlble  chfllness  able  advantage  and  utility.  In  the  first  place, 
crept  into  the  air,  and  flights  of  swalk>wB  from  an  edipse  of  the  moon  we  derive  one 
fiew  wildly  and  restlessly  through  the  dark*  conclusive  argument  to  prove  the  globular 
ening  atmosphere;  but  as  long  as  the  smalls  figure  of  the  earth,  from  the  circular  shape  of 
est  portion  of  the  sun  was  visible,  there  vras  the  shadow  of  the  earth  in  a  lunar  eclipse, 
considerable  light  But  now  approached  the  2.  Eclipses  of  the  moon  prove  tlntehe  sun  is 
important  moment  A  heavy  bell  tolled  at  larger  than  the  earth,  because  the  shadow  of 
intervals  from  the  city,  like  the  funeral  knell  the  earth  shortens  in  its  breadth  as  it  retires'^ 
of  our  beautiful  orb  of  light  and  life,  and  the  from  the  earth,  and  at  length  terminates  in  a 
sharp  shrill  cries  of  the  birds,  which  had  dis-  point,  which  it  xould  not  do  if  the  sun  were 
appeared,  as  if  to  take  refiige  from  some  im-  smaller.  3.  They  also  prove  that  the  earth 
pending  convniaion  of  nature.  Yet  a  moment,  is  larger  than  the  moon,  because  the  whoto 
and  on  a  sudden,  an  cflect  took  place,  unex-  of  the  moon's  body  is  sometimes  involved  in 
pected  and  sublime.  The  whole  aspect  of  the  earth's  shadow,  and  a  sectioA  of  this 
neaven  and  earth  underwent  a  change,  with  shadow  at  the  moon  is  much  less  than  tha 
regard  to  light,  colouring,  every  thing;  and  earth  itself.  4.  llie  longitude  of  places  may 
the  instant  that  preceded  the  total  eclipse,  be  obtained  by  eclipkes  to  a  great  degree  </ 
veaembred  in  nothing,  and  gave  no  idea  of  accuracy.  An  eclipse  commencing  at  the 
that  which  followed  it.  same  moment  of  time  to  all  places  at  which  it 

"Round  the  black  sun  waa  an  irregular  is  visible,  the  diflbrence  in  the  observed  time 
halo  of  whitish  light,  defining  clearly  and  at  any  two  places  will  give  the  difierenoe  of 
atrongly  the  obscured  orb.  In  some  places,  longitude  between  the  places.  6.  Eclipses 
this  halo  extended  into  longer  gleams,  form-  have  lent  their  aid  in  settling  the  precise  data 
ing  altogether  a  faint  glory.  It  was  not  so  of  ancient  historical  events.  For  if  near  the 
generally  dark  as  I  had  supposed  it  would  time  of  any  memorable  event  recorded  in  hi^ 
have  been, — ^bqt  the  sudden  diminution  of   tory,  a  remarkable  solar  or  lunar  eclipse  ba 
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WM  10  gntA  that  the  start  appeared.  Thb 
ia  stated  in  modem  aothors  to  have  been  in 
the  year  413  before  Cbriat,  and  bj  compata- 
tion  it  appears  that  on  the  3d  of  Auguit  in 
that  year,  there  was  a  great  solar  eclipse, 
which  paased  over  Athens  about  six  o'cLMk 
in  the  afternoon;  which  therefore  corrobo- 
rates the  decision  of  chronologers. 
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also  recorded,  we  may  know  whether  the  real 
time  of  this  event  be  rightly  determined,  by 
calculating  backwards,  and  ascertaining  whe- 
ther nny  remarkable  eclipse  happened  near 
the  period  supposed.  For  example,  Thucy- 
dides  relates  that  a  solar  eclipse  happened  on 
a  summer's  day,  in  the  afternoon,  in  the  first 
year  of  the  Peloponnesian  war,  which  eclipse 
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In  the  above  table,  the  eclipses  mailed  with  an  asterisk  mve  calcaktad  for  the  meridian  of 
Paiii ;  all  the  othen  are  calculated  fi>r  the  middle  of  England. 
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CHAPTER  Vn. 
On  the  SeoBoru,  and  the  Different  Lengths  of  Days  and  I9ights. 


Wi  formerly  had  occasion  lo  state  that  the 
earth  revolves  round  ita  axis  every  24  hours, 
and  round  the  'sun  in  about  365  days  and 
nearly  6  houra.  These  motions  are  intimately 
connected  with  the  difierent  lengths  of  daya 
and  nights,  eiperieuoed  in  almost  every  region 
of  the  globe,  and  with  the  seasons  which  di- 
versify the  difierent  portions  of  the  year. 

The  constant  succession  of  day  and  night 
— ^though  so  common  as  to  be  almost  unheed- 
ed— is  in  reality  a  very  wonderful  operation  of 
the  Most  High.  When,  after  a  dark  and  tem- 
peatuous  night,  the  sun  first  appears  in  the 
unclouded  horizon,  all  nature  appeara  animat- 
ed by  his  presence.  The  magnificent  scene 
of  creation,  which  a  little  before  was  involved 
in  obscurity,  opens  gradually  to  view — and 
(1006) 


every  object  around  haa  a  tendency  to  excite 
sentiments  of  delight  and  adoration,  if  msn 
were  disposed  to  contemplate  the  works  of  bis 
Creator  with  intelligence  and  pious  emotion. 
The  heavens  are  adorned  with  azure,  the 
clouds  are  tinged  with  the  most  lovely  hoes, 
the  flowers  expand  their  bods,  and  put  fivtb 
their  colours;  the  birds  awake  to  melody,  and 
the  insect  tribes  are  on  their  wing,  all  re^ 
bg  in  the  light  of  the  luminary  of  day.  The 
curUin  of  darkness  is  likewise  removed  from 
the  abodea  of  men,  which  were  previoualy 
obscured,  and  we  behold  the  cities,  towns  and 
villagea,  the  lofty  domea,  the  glittering  spuw, 
and  the  palaoea  and  temples  with  which  the 
landscape  is  adorned.  After  a  night  o(  dan- 
neas   and    tempest,   such   a  scene  8P{^>^ 
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almost  like  t  new  creation.    The  ran,  after  tinct  waaona  are  particnlarly  diatingnidied  and 

moving  in  all  his  brightness  through  the  cano-  enjoyed.     In  such  climates,  in  spring,  plant! 

P7  of  heaTeu,  is  again  hidden  from  our  view  have  time  to  shoot,  and  grow  insensibly,  with- 

m  the  western  region  of  the  sky,  and  we  are  out  being  destroyed  by  late  frosts,  or  too  much 

then  presented  with  a  scene  still  more  won-  hastened  by  early  heats.  In  summer,  the  heat 

derful  and  sublime :  the  moon  rises  in  un-  gradually  diminishes ;  so  that   the  fruits  of 

clouded  majesty — the  planets  are  beheld  mov-  autumn  have  time  to  ripen  by  degrees,  with- 

ing  in  their  di&rent  courses,  and  aninnumer*  out  being  hurt  by  the  winter  colds.  Through* 

able  host  of  stara,  spread  over  the  whole  con-  out  most  of  the  European  countries,  particu* 

cave  of  the  firmament,  diffuse  their  radiance  larly  in  Italy,  and  the  south  of  France,  tfaeae 

from  afar.  Such  a  spectacle,  during  the  silence  four  seasons  are  distinctly  perceptible.  In  tha 

of  the  night,  fills  the  contemplative  mind  with  warmest  countries  too,  as  well  as  in  the  coldest, 

solemn  thoughu,  and  with    sentiments    of  there  may  be  said  to  be  only  two  seasons,  that 

wonder  and  delight,  and  has  a  tendency  to  materially  difibr  from  each  other ;  as  in  the 

raise  the  soul  to  a  consideration  of  the  Great  tropical   climates,  about  the  central  parts  of 

First  Cause,  <*by  whom  the  heavens  were  Africa,  and  to  southern  regions  of  Asia.    lu 

made.''  rach  countries,  there  is  a  dry  and  scorching 

In  the  coarse  of  the  annual  revolution  of  season,  daring  seven  or  eight  months,  till  the 

the  earth  round  the  sun,  the  inhabitants  of  rainy  season    commences,  which  continues 

every  country,  and  of  every  clime,  experience,  generally  four  or  Awb  months ;  and  this  is  the 

though  at  different  times,  all  the  variety  of  chief  distinction  between  their  summer  and 

the  seasons,  and  the  different  lengths  of  days  winter. 

and  nights  with  which  they  are  accompanied.       Every  season  of  the  year  is  charactexiaed 

Spring,  summer,  autumn,  and  winter,  follow  by  its  peculiar  phenomena  and  efiects.  Spring 

each  other  in  constant  raccession,  diversifying  is  characterized  as  the  season  of  the  renova* 

the  scenery  of  nature^  and  distinguishing  the  tion  of  nature  after  the  gloom  and  torpor  of 

difterent  periods  of  the  year.    In  the  present  winter.    At  this  period,  animals  and  vegetft" 

constitution  of  the  earth,  and  in  the  present  blea  feel  the  infloence  of  returning  warmtfa, 

state  of  man,  this  vicissitude  of  seasons  is  at-  and  prepare  for  the  continuance  and  increase 

tended  with  manifold  advantages  both  to  the  of  their  several  species.      The  plants  and 

human  race  and  to  the  other  tribes  of  animated  flowera,  which  were  hid  in  winter,  as  soon  ae 

nature,  and  is  necessary  towards  bringing  to  genial  ahowers  refresh  the  soil,  emerge  from 

maturity  the  varioua  productions  of  the  earth,  the  ground,  and  begin  to  duplay  their  bean- 

During  one-half  of  the  year,  from  March  21,  ties.     As  the  ran  rises  higher  and   higher 

to  September  23,  the  regions  of  our  globe  above  the  horizon  at  noon,  and  the  heat  in* 

within  the  north  polar  drole  enjoy  their  ram-  creases,  the  larger  vegetables,  shrubs  and  trees^ 

mer,  and  part  of  their  ^ring  and  autumn,  anfold  their  leaves,  and  the  winged  tribes  be- 

At  the  north  pole,  the  sun  shines  six  months  gin  to  build  their  nests,  and  to  **  sing  among 

without  intermission ;  and  from  66}  degrees  the  branches."    The  landscape  begins  to  be 

of  north  latitude,  the  inhabitants  of  these  adorned  with  a  lively  green,  interspersed  with 

climes  enjoy  a  length  of  day  varying  from  24  flowers  of  various  hues,  and  all  nature  appeaifl 

hours  to  six  months ; — the  nearer  the  pole,  in  ceaseless  activity.    In  this  season,  aboat 

the  longer  is  the  day.    In  Greenland  and  the  21st  of  March,  the  sun  crosses  the  eqol- 

Davis'  Straits,  our  whale  fisheries  enjoy,  dur-  noctial ;  when  the  days  and  nights  are  equal 

ing  the  greater  part  of  the  time  they  are  em-  over  all  the  globe,  and  the  north  polar  regions^ 

ployed  in  those  regions,  an  almost  uninlerrupt-  which  were  prevously  involved  in  darkness, 

ed  day  of  three  or  four  ^months  in  length,  now  begin  to  feel  the  ligbt  and  the  genial  in* 

During  the  same  time,  the  inhabitants  of  the  fluence  of  the  ran.    The  approach  of  spring 

antarctic  circle  around  the  southern  pole,  are  and  its  progressive  advances,  fill  the  hearts  of 

altogether  deprived  of  the  son,  and  shrouded  all,  the  mendicant  aa  well  as  the  monarch, 

in  darkness,  till  the  23d  of  September ;  when  with  hope,  and  unmixed  joy  and  satisfaction ; 

he  again  appeara  on  the  verge  of  their  horizon,  for  this  affords  us  a  thousand  new  delights. 

These  countriea,  within  the  polar  circles,  may  It  charms  us  with  the  beauty  and  perfiime  of 

be  considered  as  having  only  two  seasons —  flowen ;  the  songs  of  the  winged  tribes ;  the 

summer  and  winter.    They  have  a  rammer  of  length  of  the  day  rapidly  advancing ;  and  the 

about  four  months,  daring  which  the  days  are  preludes  of  approaching  summer,  and  the 

Teiy  long  and  the  heat  considerable.    The  plearares  of  rural  excursions. 
rest  of  tbe  year  may  be  considered  as  winter:       Summer  has  generally  been  considered,  on 

for  so  rapid  is  the  transition  from  heat  to  ex-  the  whole,  as  the  most  delightful  season  of  the 

tremo  cold,  and  then  from  cold  to  heat,  that  year.    Every  object  is  then  clothed  in  reno* 

epring  and  autumn  are  scarcely  perceptible,  vated  beauty  and  gladness — the  winter  mowe 

It  is  only  in  temperate  climates  that  four  dia-  are  completely  melted  from  the  hills ;  the 
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tveefl  are  bunting  with  letvei ;  tho  flowera  gradation  of  colour  or  ahade,  have  long  en- 

ara  painting  thprnwlvea  with  trtry  variety  of   gaged  the  imitation  of  the  painter,  and  ia 

ooloiir,  and  every  thicket,  and  every  hill  ring  acme  meaaure  enliven  the  gloom  of  the  falling 

with  the  moduiationa  of  varioua  notea — every  year.     During  thia  aeaaon»  (on  the  23d  of 

thing  in  the  animal  and  vegetable  world  now  September,)  the  aun  croaaea  the  equinoctial, ia 

tppeara  hi  a  progreaaive  atate  towarda  matn-  hia  eourae  tovrarda  the  aouth.    He  then  teti 

nty,  and  the  insect  race  aeem  animated  with  to  the  north  pole,  and  begina  to  difitue  his 

peculiar  vigour  and  activity  under  tho  more  raya  on  the  aouth  polar  regiona,  where  spriog 

direct  influence  of  the  aun.    At  thia  time,  now  commencea ;  and  during  all  the  period 

(about  the2l8t  of  June,)  the  aun  riaes  higheat  which  intervenea  from  thia  time,  till  the  Slit 

in  Lis  meridian  course,  the  beat  increaaes,  the  of  the  following  March,  the  aun  shines  witb> 

day  ia  at  tbe  longest,  the  night  conaiata  only  out  intermiaaion  around  the  aoutbera  pole. 

of  a  few  houra  of  twilight,  and  the  riaing  aun       Winter  auoceeda  autumn,  and  complelei 

ia  accompanied  with  peculiar  sublimity  and  the  circle  of  the  aeaaona,  in  our  northern  lati- 

■plendour.     Tho  fleecy  clouda  are   painted  tude.    The  thickening  foga,  the  heavy  ninfl, 

with  purple  and  vermilion,  the  mountain-topa  the  hail  ahowera,  and  the  deacending  mowi, 

are  fringed  with  radiance,  and  every  object  on  now  begin  to  deface  the  beautiea  of  tbe  mnl 

the  face  of  nature  diaplaya  ita  peculiar  form  landacape.    The  melody  of  birds  is  seldom 

and  beautiea.    This  aeaaon,  too,  ia  aomelimea  heard  in  the  grovea ;  tbe  flowers  lie  dead,  sod 

diatinguished  by  exceadve  heata,  which  pro-  their  beautiea  de&ced ;  the  trees  are  ladied 

duoe  languor  and  inactivity,  and  aometimea  by  atorma,  atripped  of  their  verdure,  lad 

the  aky  ia  covered  with  dark  and  lowering  apread  l heir  naked  armatotbe  ruthless  wioda 

douda,  when,  on  a  audden,  the  forked  lights  The  vapoura  aometimea  thicken  into  an  101* 

Dinga  flaah,  and  the  thundera  roll  in  awful  penetrable  gloom,  and  obacuro  the  face  of  tbt 

majesty  along  the  aky,  appalling  the  timorous  aky.      The  rains  descend  in  torrents ;  tbi 

mind  and  producing  terror  among  the  tribes  brooks  swell,  the  riveia  buret  their  banks,  end 

of  animated  nature.  bury  tho  meadow*  under  a  aoaking  delaga 

Autumn  is  the  aeaaon  when  the  fruita  of  The  atmoaphere  ia  now  and  tben  horled  into 

the  earth  are  brought  to  maturity,  to  aupply  tumultuous  confusion,  and   every  thing  treoh 

the  wants  of  man  and  beaat     The  ailent  and  bica  before  tbe  furious  blaat.    The  trees  of  thi 

gradual  progress  of  maturity  ia  now  com-  forest  are  dashed  headlong  to  the  groucd,  iot 

pleted,  and  the  promiae  of  spring  fulfilled,  the  shepherd's  cot  carried  aloft  in  tbe  air,  or 

The  fields  are  covered  with  a  golden  harvest,  ahattered  in  pieoea.     Tbe  ocean  aweils  with 

the  reapera  in  joyful  groupa  are  cutting  down  violent  commotiona,  and  toases  its  waves  iS' 

their  aheaves,  and  the  productiona  of  tbe  earth  wards  the  clouds.    Shipa  are  dragged  froai 

'kre  gathered  into  the  gamer,  to  be  atored  up  their  anchors,  and  are  varied  about  as  itab- 

as  provisions  for  the  coming  year.    In  every  ble  along  the  vaat  abyaa,  and  aome  of  thai 

garden  and  orchard,  deliciouH  fruita  of  varioua  plunged  into  tho  open  gulf,  with  all  their 

hun  are  aeen  hanging  on  the  branchea,  to  marinera,  to  riae  no  more.    Such  are  some  of 

gratify  the  eye,  the  palate,  and  the  imagina-  the  aspecta  and  deaolationa  of  atem  wiatsr. 

tion,  and  preaenting  a  apedmen  of  the  auper-  But  it  ia  alio  aooompaniad  with  numerooi 

abundance  of  Divine  goodneaa  in  providing  benefita  to  mankind.    Tho  froat  and  cold 

anch  a  variety  of  condforta  for  the  human  which  winter  produoea,  prevent  many  haitAd 

family.     **  Oh  thf t  men  would  praiae  tha  vaooura  in  tbe  higher  regiona  of  the  atDO* 

Lord  for  hia  goodneaa,  and  for  his  wonderful  aphere  from  fiilUng  upon  na,  and  purify  tbt 

worka  to  the  .children  of  men." — For  He  air  from  nozioua  exhalationa.  Far  from  beiDf 

crowneth  the  year  with  hia  goodneaa,  hb  prejudicial  to  health,  they  often  improve  i^ 

**  paths  drop  fatneas : — the  little  hills  rejoice  and  prevent  the  hunnoura  from  that  ptttre&&- 

on  every  aide.     The  pastuifea  are  clothed  tion  which  heat  might  produoe.    Cold  hss  i 

with  flocks ;  the  valloya  alao  are  covered  over  tendency  to  brace  the  animal  ayslem,  and  to 

with  corn  ;    they  about  for  joy,   they  abo  promote  the  drculation  of  the  blood.    When 

aing."    Towards  the  close  of  this  season,  the  the  fields  and  gardens  are  covered  with  sno«i 

objects  of  the  vegetable  creation  begin  to  lose  this  ia  neceaaary  to  pfeaerve  them  from  the 

their  bloom  and  their  beauty.    The  grovea  cold,  and  to  prevent  the  grain  from  comipt* 

loae  their  leafy  honours ;  the  gaudy  flowera  ing.    The  earth  lequirea  repose,  after  having 

disappear ;  and  nature  puta  on  a  more  bleak  yielded  in  aummer  all  that  we  require  for  ear 

and  aombre  aspect     But   before  the  fbreata  anbaiatenoc  during  the  winter.     While  tbs 

and  the  groves  are  stripped  of  their  beauty,  cold  continuea,  the  neana  are  at  hand  for  pr^ 

they  assume  a  temporary  splendour  auperior  curing  artificial  heat,  by  the  abundance  oi 

to  even  the  verdure  of  spring,  or  the  lojuri-  coala  and  wood  which  the  Creator  has  pn^ 

ance  of  aummer.     The  everchanging  hues  of  vided.    During  thia  aeaaon,  too,  we  eojey  tbe 

the  leavea  of  the  treea,  melting  into  every  ooft  moat  brilliant  and  interesting  viewa  of  the 
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i^tuTj  heatenti  of  the  planets  in  tbeii  courtei.  the  earth  upon  its  aiis.    As  our  globe  tornt 

and  of  the  moon  '*walkiug  in  brightness."  nrand  on  this  imaginarj  line  every  24  h<^ii» 

60  that  in  every  season,  we  have  abundant  and  as  ooJy  one-half  of  a  globe  can  be  illumin- 

evidence  of  the  goodness  of  our  bountiful  Cr»-  ated  at  a  time,  it  is  evident  that  any  particular 

•tor,  and  of  the  tender  care  he  exercises  over  pUoe  will  sometimes  be  turned  towanls  the 

every  portion  of  the  human  family.    During  sun,  and  sometimes  opposite  to  it;  and  being 

the  middle  of  winter  the  days  are  shortest  and  thus  constantly  subjected  to   these   various 

the  nights  the  longest.    This  happens  more  positions,  a  regular  return  of  light  and  dark* 

particularly  about  the  31st  of  December,  when  ness  will  be  experienced  during  the  above 

the  son,  in  our  latitude,  rises  near  the  south-  period  iu  every  region  not  within  the  limits  of 

fast,  describes  a  short  curve  a  little  above  the  the  polar   circles.     When,   by   the    diurnal 

southern  horizon,  and  sets  near  the  south-  revolution,  any  place  is  carried  into  the  dark 

west,  after  having  remained  only  seven  or  hemisphere,  it  is  night;  and  when   turned 

eight  hours  above  the  horizon.  round  into  the  enlightened  hemisphere,  it  is 

It  is  here  worthy  of  remark,  that  all  the  day.  The  sun  and  all  the  other  heavenly 
diversified  phenomena  of  the  seasons,  and  the  bodies  appear  to  move  along  the  heavens 
different  lengths  of  dnys  and  nights  through-  every  day  from  ea^  to  west ;  but  this  motion 
out  the  yesr,  are  produced  by  the  operation  is  only  apparent,  and  is  caused  by  the  real 
of  a  few  appdrrntly  simple  principles.  In  all  motion  of  the  earth  on  its  axis  from  west  to 
the  operations  of  the  Almighty,  we  find  that  east;  but  the  apparent  motion  of  these  bodies 
the  most  diversified  and  astonishing  efiects  are  is  somewhat  diflferent  at  difierent  seasons  of 
produced  by  causes  thut  are  either  unheeded,  the  year,  and  in  difierent  regions  of  the  globe* 
or  by  agents  which,  to  our  limited  view,  ap>  (See  ant4&,  p.  12.)  All  the  planets  on  whoM 
pear  altogether  inadequate  to  produce  the  surfiices  spots  have  been  discovered,  are  like- 
results.  From  the  simple  principle  of  gravi-  wise  found  to  perform  rotations  round  theb 
tation,  for  example,  proceed  all  the  beaotiea  axes,  which  will  produce  a  similar  revolution 
and  sublimities  which  ariae  from  the  meander-  of  day  and  night,  as  in  our  world,  though  in 
ing  rills,  the  majestic  rivers  and  the  roaring  difierent  periods  of  time,  some  of  the  planet* 
cataracts ;  it  caowes  the  mountains  to  rest  on  finbhing  the  periods  of  their  rotation  in  about 
a  solid  basis,  and  confines  the  ocean  to  its  ten  hours,  some  in  ten  and  a  half,  and  othen 
appointed  channels;  it  produces  the  descent  in  twenty^three  hours. 
of  the  rains,  and  dews,  and  the  alternate  flux  As  to  the  vicissitudes  of  the  seasona— this 
and  refiox  of  the  tides;  it  rolls  the  moon  is  owing  to  the  inclination' of  the  earth's  axis 
round  the  earth,  and  prevents  her  from  fiying  to  the  plane  of  its  orbit  If  the  axis  of  tha 
ofif  to  the  distant  regions  of  space ;  it  extends  earth  stood  perpendicular  to  the  plane  of  ita 
its  influence  from  the  eurth  to  the  moon,  ond  orbit,  there  would  be  no  variety  In  the  length 
firom  the  sun  to  the  remotest  planets — preserv-  of  days  and  nights;  but  they  would  of  couraa 
ing  surroundincr  worlds  in  their  proper  courses,  be  equal  all  over  the  globe,  except  at  the  poles 
and  connecting  the  solar  system  with  other  where  the  sun  would  neither  rise  nor  set,  but 
worlds  and  systems  in  the  remote  spaces  of  remain  continuallv  in  the  horizon,  as  he  b 
the  universe.  From  the  minutest  atom  to  seen  at  present  in  mat  position  on  the  81st  of 
the  vast  luminaries  of  heaven,  every  thing  is  March  and  the  23d  of  September,  at  the 
fobject  to  its  all-powerful  influence ;  and  from  north  and  south  pole.  This  inclination  ia 
this  active  invisible  agent  proceed  all  the  23|  degreea  from  the  perpendicular,  which 
order,  beauty,  and  variety,  which  distinguish  makes  an  angle  with  the  earth's  orbit,  or  tha 
the  works  of  creation.  Thus,  also,  the  prin-  ecliptic,  of  66^  degrees.  The  axis  of  tha 
dplo  called  electricity — which  manifests  itself  earth  always  keeps  parallel  to  itself,  in  its  nn^ 
in  sparks  of  fire,  when  a  glass  tube  is  rubbed  tlon  round  the  sun,  and  points  exactly  to  the 
in  the  dark — ^is  found  to  be  the  cause  which  same  part  of  the  heavens.  This  may  appear 
produces  the  lightnings  of  heaven,  and  all  the  somewhat  strange,  since  the  orbit  of  the 
sublime  phenomena  which  accompany  a  vio-  earth  is  19U  millions  of  miles  in  diameter; 
lent  thunderstorm ;  and  in  combination  with  but  this  extent,  however  great,  is  only  aa  a 
other  agents,  produces  likewise  the  fiery  me-  point  when  compared  with  the  immense 
teor  which  sweeps  througli  the  sky  with  ita  distance  of  the  fixed  stars — tlie  nearest  of 
luminous  train,  and  tha  beautiful  coruscations  which  is  at  least  more  than  two  hundred  thou- 
of  the  aurora  borealie.  aand  timea  farther  firom  us  than  we  are  from 

In  like  manner  the  vidssittide  of  day  and  the  sun.    If  we  look  along  two  parallel  rod% 

night  and  the  revolution  of  tha  seasons  and  four  or  five  yarda  distant  from  each  otber» 

their  diversified  phenomena,  depend  on   the  they  will  both  seem  to  point  directly  to  tha 

most   simple    principles    snd    arrangements,  moon  when  in  the  horizon,  though  at  such  n 

The  alternnte  succession  of  day  and  night  is  distance  firom  each  other,  although  they  would 

occasioned  merely  by  tha  uniform  rotation  of  not  both  point  to  the  same  object  phiced  at  % 
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shiwt  dIstaiiM.  And  perhaps  fear  or  fire 
ysnU  bear  as  great  a  propof  tion  Co  the  dktaoee 
of  the  moon  as  190  millions  of  miJee  hear  to 
the  distance  of  the  stars. 

The  subject  of  the  seasons  may  be  Olnstiatcd 
bj  the  following  diegram,  6g.  60,  which 
npresento  the  earth  in  fear  difierent  positions 
in  ita  orbit,  the  oentral  figoro  mpreeenting  the 
son.  It  is  knowo  from  observation  that  the 
axis  of  the  earth  is  always  directed  to  wtwy 
nearly  the  same  filed  point  in  the  heavens, 


and  therefere  it  will  constantly  preserre  ths 
same  position,  in  whatever  part  of  its  orbit  ths 
earth  may  happen  to  be  in  its  circuit  roaod 
the  son,  as  may  be  eeen  In  the  fignies  here 
repreeented.  Let  os  now  suppose  the  enth 
to  be  in  the  situation  repieseuted  at  Maieh, 
or  at  ir,  at  the  higher  part  of  the  diagnnk  A 
fight  line  joining  the  centres  of  the  earth  md 
sun  will  cat  the  soiftoe  of  the  earth  m  the 
equator,  and  the  boundary  between  light  ind 
darkness  will  pass  through  the  two  polei^  wad 

60. 
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the  days  and  nigfaU  win  consequently  be  Bat  as  the  earth  moves  forward  in  its  orM 

equal  throughout  the  whole  earth,  except  at  towards  September,  repreeented  in  the  lower 

the  poles,  which  are  in  the  boundary  oflight  and  part  of  the  cat,  the  north  pole  will  gredoally 

darkness.    But  when  the  earth  in  its  annual  approach  the  boundary  between  tight  tad 

course,  is  carried  along  the  fourth  part  of  its  darkness,  which  boundary  will  egein  pea 

orbit  to  its  position,  as  repeesented  in  June,  through  both  poles  on  the  23d  of  September; 

towards  the  left  hand  of  the  figure,  the  north  the  days  will  gradually  shorten  till  it  snive 

pole  of  the  axis  still  continuing  to  point  in  at  this  point,  and  day  and  night  over  the 

the  same  direction,  will  advance  into  the  en-  globe  will  be  then  equal  as  before.    Thif  n 

lightened  hemisphere,  and  will  be  83  degrees  called  the  aotamnal  eqatnox,  and  this  •eaaon 

and  a  half  from  the  boundary  between  Itghl  is  a  kind  of  medium  between  sommer  aiM 

and  darkness,  and  the  south  pole  at  the  same  winter.     As  the  earth  proceeds  through  lbs 

distance  within  the  dark  hemisphere.     It  is  other  quarter  of  its  orbut,  the  days  will  itiU 

evident  that,  in  this  position,  the  earth  may  shorten  till  December  31st;  when  the  north 

turn  round  its  axis  a  consideranle  number  of  pole  of  the  earth  will  be  just  as  far  in  the 

times,  and  yet  no  places  around  the  poles  be  dark  hemisphere,  as  it  wss  in  the  eDlightened 

within  the  boundary  of  darkness.    And  if  the  one  on  the  21st  of  June.    This  pnsitioD  of 

earth  were  to   continue  in  this  part  of  its  the  earth,  repreeented  at  the  right  band  ad» 

orbit,  the  sun  would  never  set  to  the  inhabit-  of  the  cut,  is  called  the  winter  solstice.   Frooi 

ants  near  the  north  pole,  nor  rise  to  those  this  period  to  the  vernal  equinox  in  Much, 

near  the  south.    At  the  equator  it  would  be  the  days  gradually  lengthen  as  the  north  pole 

always  equal   day   and   night ;    and  in   all  again  approaches  the  lioundaiy  between  light 

places  north  of  the  equator  their  days  would  and  darkness ;  and  when  the  earth  arrives  at 

be  longer  and  their  nights  shorter  in  proper-  that  point,  the  circle  of  the  year  sod  of  the 

lion  to  their  nearness  to  the  arctic  or  north  aeasons  is  completed.    From  the  dewriptian 

polar  circle,  while  thoee  on  the  south  side  of  now  given  it  will  evidently  appesr  tbit  the 
the  equator  wouhl  have  their  nights  longer  inhabitants  of  the  southern  regions  of  oor 

Hum  their  days.  globe  have  the  same  variety  of  seasons  wbiu 
(10 10) 
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'^f  enjoy,  bat  in  a  reverae  order.    When  it  is  1ft  of  July,  he  ie  only  81  minntei,  81  eecondt, 
rammer  in  southern  etimee,  it  ie  printer  with  — being  a  difierenee  of  1  minute  of  a  degiM 
no :  and  when  it  is  spring  with  ns,  it  is  au-  and  4  seoonds. 
tamn  in  the  southern  regions.  Here  a  question  will  oatorally  occar^i-- 

The  diflerent  signs  of  the  lodiac  through  Why  have  we  the  coldest  weather  when  the 
which  the  earth,  or  the  sun,  passes  in  the  ran  is  nearest  us,  and  the  hottest  when  he  la 
course  of  the  annual  ra^olotion  are  depicted  fiirthest  distant !  This  is  owing  to  Tarioiia 
in  their  several  charactera,  in  the  outer  circle  causes ;  the  principal  of  which  is,  that  the 
of  the  diagram.  They  are  as  follows : — be-  ran's  rays  in  winter  fall  so  obliquely  upon  ua, 
ginning  at  the  bottom,  at  September,  and  pro-  and  have  so  large  a  portion  of  the  atmosphora 
ceeding  towsrds  the  right  hand,  Aries,  Tau-  to  paas  through,  that  they  come  with  laaa 
rua,  Gemini,  Cancer,  Leo,  Virgo,  Libra,  force,  and  spread  over  a  larger  apace  thaM 
Scorpio,  Sagittarius,  Capricomus,  Aquarius,  they  do  in  the  summer,  when  the  ran  is  at  -a 
Pisces.  These  are  the  names  of  the  twelve  greater  height  above  the  boriaon.  Beaides^ 
constellations  through  which  the  sun  appa-  in  the  long  nights  of  winter,  we  have  a  greater 
rently  panes  in  the  course  of  a  year.  In  degree  of  cold  than  can  be  compenaated  by 
March,  the  real  place  of  the  earth  is  Libra,  the  return  of  heat  in  the  abort  days,  by  reaaon 
and  consf  qoently  the  ran  will  appear  in  ihe  ^  which  the  cold  will  be  increased  till  tha 
opposite  sign  ii\  Aries,  and  be  vertical  to  the  days  sensibly  lengthen.  On  tba  other  hand, 
equator.  In  June,  the  earth  is  in  Capricorn  the  greater  length  of  the  day  contributea  Id 
and  the  ran  in  Cancer,  when  he  is  vertical  to  augment  the  heat  in  rammer;  for  Ihe  earth 
those  who  live  under  the  tropic  of  Cancer,  and  air  are  heated  by  the  ran  in  the  day-tima 
In  September,  the  earth  is  in  Aries  and  the  niore  than  they  can  be  cooled  in  the  night, 
ran  in  Libra,  when  he  is  again  vertical  to  the  and  on  this  account  the  beat  will  go  on  in- 
equator.  In  December,  the  earth  is  in  Can-  creaidng  in  rammer  till  the  daya  sensibly  da- 
cer  and  the  sun  in  Capricorn,  when  he  ta  ctine.  In  rammer,  loo^  the  ran  rises  to  m 
^rtical  to  those  living  uuder  the  tropic  of  high  altitude,  and  hia  raya  paas  through  •« 
Capricorn ;  as  the  inhabitania  of  South  Africa  much  leas  portion  of  the  atmosphere,  and  ava 
and  the  central  parts  of  New  Holland.  The  less  refracted  and  weakened  by  it  than  whan 
exphination  now  given  of  the  seasons  would,  they  fall  more  obliquely  on  the  earth,  and 
perhaps,  appear  more  perspicuous  to  the  aa-  pass  through  the  dense  vapours  near  the  hori- 
tronomical  tyro,  were  they  to  be  illustrated  by  ion.  Hence  it  is,  thA  it  is  colder  near  tha 
an  orrery,  a  tellurian,  or  any  other  instrument  tioM  of  ranset,  and  a  little  after  ranriae,  than 
calculated  to  elucidate  the  subject  when  the  sun  is  near  his  meridian  altitude. 

In  tlie  northern  part  of  the  globe,  where  It  is  owing  to  these  and  aimilar  drcumstancea 
we  reside,  our  rammer  is  nearly  eight  days  that  the  hottest  and  coldest  seasons  of  the 
longer  than  our  winter.  By  rammer,  we  un-  year  are  not  about  the  time  of  the  longest  and 
derstand  the  time  which  elapses  between  the  riiortest  days,  but  generally  about  a  month 
31  at  of  March  and  the  28d  of  September ;  and  after  these  periods.  For  a  body  once  heated 
by  winter,  the  time  between  the  28d  of  Sep-  does  not  grow  cold  instantaneously,  but  gre» 
tember  and  the  21st  of  March  ;  or  the  period  dually  ;  and  so  long  as  more  heat  oomea  firott 
between  the  autumnal  and  vernal  equinoxes,  the  ran  in  the  day  than  ia  loat  in  the  night, 
In  the  former  case,  the  earth  passes  through  the  heat  will  gradually  increase  till  it  comae 
184  degrees  of  its  orbit,  which  occupies  186  to  a  certain  maximum,  when  the  increae> 
daya,  1 1  hours ;  in  the  latter  caae  it  passes  ing  length  of  the  night  will  cause  it  to  d^ 
through  only  176  degrees,  which  is  performed   minish. 

in  178  days,  18  hours.  The  reason  of  this  The  rabject  of  the  aeasona  has  been  a 
diflerence  is,  that  the  earth  movea  in  air  ellip-  favourite  theme  to  poets  aa  well  aa  to  phile- 
tical  orbit,  one  portion  of  which  is  nearer  the  aophers ;  and  they  have  frequently  expatiated 
ran  than  another ;  in  consequence  of  which  upon  the  beautiea  and  the  beneHoent  designe 
the  sun's  apparent  motion  is  slower  when  in  connected  with  the  varying  aspects  of  the 
the  northern  signs  than  while  it  traverses  the  revolving  year.  And  it  must  be  admitted  tha^ 
aouthem  ones.  This  orbit  is  more  than  three  in  the  preaent  constitution  of  our  globe,  and 
millions  of  miles  longer  in  one  direction  than  in  the  present  moral  state  of  the  human  rac^ 
it  is  in  another ;  consequently,  the  ran  is  far-  there  are  many  advantagea  enjoyed,  an  j  mneh 
ther  from  us  at  one  seaaon  than  he  ia  at  ano-  of  the  Divine  goodness  is  displayed  in  eveij 
thor.  On  the  1st  of  January  he  ia  three  mil-  one  of  the  aeasons  aa  they  raccesaively  appear, 
lions  of  miles  nearer  us  than  on  the  1st  of  which  bringa  along  with  it  its  peculiar  baaih 
July,  which  is  ascertained  from  the  diflerence  ties,  pleasures,  and  enjoymenla.  But  the 
of  hia  apparent  diameter  at  thoae  seasons,  earth, with  the  aeasona  as  they  now  •'roll,'* 
On  the  1st  of  January  his  apparent  diameter  can  scarcely  be  considered  aa  an  abode  raitad 
ia  83.  minutes^  86  aacends^  wbeieas^  on  the  to  an  innocent  cvaatuie  that  baa  retained  iH 
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flriginal  poritj  tn^  mtegrity ;— Ih*  bomiiig  thow  hMvenlj  tempen  and  Divine  tiitMi 

hMto  in  sominer,  vhieh  mn  felt  in  the  soUtl^  which  will  prppftre  him  for  Ibe  employmnli 

•m  dimes,  the  whirlwinds,  tornadoss,  innnds-  of  an  immortal  existt^Dos.    Ai  the  eagiga* 

tioos,  thonders  and  lightnings,  with  which  ments  of  life  and  religion  are  web  as  biBaa 

lliey  are  frequently  arcompaniad  ;   and  the  nature  does  not  always  willinglj  perform,  ind 

^fOBls  ami  anowa,  storms  and  tempests,  snd  is  apt  to  postpone  thm  to  what  it  cooadon  • 

insaflerHble  cold  which  are  felt  in  wioter  in  more  oonvenieot  aeaann — the  vicisniBdM  d 

^ifiereot  parts  of  the  teaaperala  diaatea,  and  the  seasons,  and  olbar  arrangemente  in  natmi^ 

itt  the  p«>lar  regions — eeem  to  be  aooommo*  have  a  lendenoj  to  stimulate  us  in  the  p» 

4ated  only  to  heinyi  who  are  ioTolved  in  guilt  formance  of   present   duty.     Whatever  ut 

and  tainted  with  moral  depravity;  and,  ther^  behold  in  the  ecooonay  of  nature  aroaad  m, 

we  have  no  iraaoii  to  believe  that  the  reminds  us  of  the  lapse  of  time  and  the  in 

as   they  now    eziat,    would    have  of   mortal  eiiatenoe.    The  day  and  aight 

lied  the  same  aspeols,  or  operated  in  the  regularly  sooceed  e«eh  other,  and  rpinind  ni 

manner,    had   man    remained   in  bis  tliat  a  certain  portion  of  duration  baa  fled 

C'meeal   inmieence  and    allegiance  to    his  The  sun  appears  in  the  Eastern  boriaon ;  hi 

iker.    A  great  change  aeems  to  have  taken  aoon    sttsina    bis    meridian    sltisude,  thta 

flaoe  in  Ihie  and  other  respects  at  the  period  declines,  and  in  a  few  bows  sets  in  lbs  wall; 

if  the  universal  deluge,  when  the  **  fountains  — Ahe  stars  in  their  oourses  mark  the  lapaa  af 

•f  the  great  deep  **  were  broken  up,  the  catar»>  our  fleeting  moments ; — the  moon  doea  Iht 

•da  of  heaven  opened,  and  the  aolid  alrata  of  aame  every  night,  hy  changing  its  fora;  and 

Hm  earth  acattered  and  diarupted:  then,  in  all  the  revolution  of  the  seasona  diveraifiea  tin 

■robability,  the  conatitution  of  the  atmosphere  year,  and  shows  bow  large  a  portion  of  banal 

■kewiao  underwent  an  eslaneiva  change  as  to  life  glides  silently  away.     If  the  wheel  of  liii 

ili  oompoaitioo  and  propertaea,  wluch  ia  partly  pasaed  on   in  undietinguisbable  uuiforaiitj» 

Mm  cauee  of  eomeoTthoaesionDS  and  tempests  we  should  scarosly  bo  able  to  mark:  ili  ip 

•nd  other    fdienomena  vrhich  ariaa  in  the  proachea  to  the  end  of  the  coorae.    If  osi 

Mttfse  of  the  revolution  of  the  seasons.    But,  hour  were   uniformly   like  another— if  Hit 

•fen  in  the  preaent  atate  of  nature,  we  have  diurnal  motion  of  the  sun  did  not  abew  that 

■anaon  to  be  graterol  to  God,  thst  in  all  hu  di^  another  dty  is  on  the  wing — if  the  dfdiai 

paosatione  towards  his  creatures  **  ho  remem-  seasons  did  not  impress  us  with  the  (Ufht  d 

mn  for  us  inorry  in  the  midst  of  deeerved  jodgp  another  year — quantitiea  of  duration,  eqoal  !• 

Bent  *' — that  while  burricanoa,  tampeats»  and  days,  months,  and  yeara,  might  gKda  awtj 

•arthquakea  aometiiiieaproduoe  dreadful  dievae-  without  being  observed,  and  wiUioot  iiaprei^ 

totions,  and  aweep  away  multitudes  of  humao  ment.    But  the  courae  of  time,  marked  Mt 

babgsfrom  the  living  worki,  **his  tender  aerw  by  so  many  movementa,  ol^ects  and  eiice» 

das"  may  be  ssid^oii  the  whole,  to  be  diffueed  stsncea,  continually  reminds  us  of  what  p» 

^f^nrcr  dl  his  works;*'  for  every  seaeon  qf  the  grraa  wo  hava  made  in  gliding  dowa  thi 

^••r  brings  doiig  with  it  iu  own  peculiar  en-  stream  of  life  towania  the  oceeo  of  elsmiiy! 

jpjmenU,  in  a  thousand  difiarant  waya;  and  and  admonisbce  each  of  ua  by  its  nfUilJf 

mm,  even  in  his  present  oonditfon,  might  be  a  «  Whataoever  thy  hand  findetb  to  dd^  do  it 

•Miparalivafy  bappjr  hdng,  «tre  hia  thoughia  with  thy  might,'*  dnee  the  day  rdla  ea»  aijl 

•nd  afleclions,  his  temper  and  actions,  regn-  « the  night  cometh  when  no  man  can  work" 

iHled  by  the  priiicipica  and  piecepta  of  Chris-  In  fine,  the  several  dividons  of  the  aeaaoai 

Hanily  and  the  moral  lawa  of  hIa  Creator,  have  been  conddeied  m  branng  a  aliikief 

The    evil  passiona    and  depraved  aflections  analogy  to  the  coone  of  human  esiileaoa 

whicb  prevail  among  mankind,  are  for  more  Spring  has  tieen  repi^senled  ss  the  joeth  d 

4aatniclive  to  humsu  bappinees  than  all  the  the  year,  the  seaeon  of  plessiog  hope,  bloon* 

•torms  and  temfiesbi,  thunders  and  ligtening%  nig  beauty,  and  lovely  energy.    Sunuser  faai 

••rthqiiakrs  and  volcanoea,  that  rage  through-  been  likened  to  perfect  manhood,  the  aesaoa 

•«!  the  seasons  and  convulse  the  elements  of  of  confirmed  etrength,  and  pereevering  vigoar* 

Mture.  Autumn  has  been  compared  to  that  pend 

The  present  date  of  man  on  earth,  in  the  when   man  ia  mellowed  by  age  and  briafi 

midet  of  the  ardu^n  aeaaons,  appeals  to  be  forth  the  fmita  of  wisdom  and  ezprriaaoa 

•ii^>ted  only  to  a  bdng  who  baa  but  a  abort  And  cheorleas  Winter  baa  lieen  termad  w 

dma  *to   remain  in  this  terrestrid  sphere;  decrepit  and  hoary  old  age  of  the  year.    If* 

whose  dm  ought  to  be  to  aapire  after  a  nobler  day  be  conaidered  aa  ao  image  of  a  year,  aad 

••ene  of  existenc«*>to  enter  in  the  pieaeiibed  the  year  as  a  repreaentation  of  human  life-- 

gjath  to  thia  happier  stale,  by  believing  in  the  then  the  morning  answers  to  apring.  sod  thi 

name  of  Uie  only  liegoiten  Son  of  God,  who  spring  to  chiklboed  and  youlb ;  ibe  BoeBca^ 

fo  «the  Way,  the  Truth,  and  the  Life'*— and  responds  to  summer,  and  the  aomnier  Is  imb* 

Ig  cultivating,  with  vigjUanee  and  caution,  hood.    The  aTcniacisthsembleaiofsotuotti 
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m  ratomn  of  deefinUig  life ;  llw  night  it  an  Thy  wfcer  Avtonn  ftdlng  Into  a|«, 

ui  r  _:^*^.    :.^..kL.w  »u^  «3L»<>*.  ^    And  pole  concluding  wlqler  come«  at  la«l, 

mblen  of  wml^r,  m  which  the  powem  of   j^^  ^„^  ^^^  ^^J^    i^.  ^^^i^^  ^^j*;;;,  ^ 

^reg«Ution  are  benwntiM,-'-aiiil  winter  pMiitt         fled 

out  the  time  when  life  eheli  oeaw,  with  ili  ThoM  drMim  of  ireataMc  f    thoce  miwolM 
fU  hope*  end  joye.     With  euch  viewij.  Thorn-  q^  l^^i\,^„  ,  thoee  longlef-  afti'r  fkme, 
jMMi,  the  poet  of  the  <•  aeeione,"  ctoeee  biii  TIhw«  restlera  care*,  tho9«  bufy  buaillng  dayet 

aeecription  ef  winter :  TbaaaVy  •!»•*  fc«i*»e  ■*BtoU  1  tbote  veering 

"^  thoughts 

— ^—  Behold  fnnd  man  '  ^**'  between  good  and  ill  that  ehared  thy  lift  t 

See  hi^re  thy  pictured  life  :  paa't  tome  few  yeare,  A"  ^  ■«  '■•'*5?;jfJ.  fK"V«J^**'  •urvllrei, 
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CHAPTER  Vn. 

Rf/fecf «m«,  3fa«/  aim^  J&%w«t,  *i  Reference  to  the  SiUar  S^em. 

WrrwotTT  entering  mt  preeent  on  the  con-  « the  Hand  that  made  them  is  Divine;"  an^ 

titration  of  any  other  topics  connected  with  therefore,  that  they  ought  to  be  studied,  and 

totronomical  science,  we  shall  conclude  the  contemplated  with  pious  emotion,  by  evejjr 

toiesent  work  with  a  few  reflections,  suggested  wtional  and  religious  mind  : 
by  the  »ubjc<ft  we  have  endeavoured  to  illue- 

»Mi»«  in  fko  rMti<ii<ltn<r  namfl.  "  Oome  fortb,  O  nsB !  yoB  asnre  round  survey, 

trate  in  the  precedmg  pages.  ^^^  ^^^  ^^^^  ^^^^  ^^^^^^^  ^ .^,^  ^^^^^,  'j^^ 

The  science  of  astronomy  pteeents  to  our      bj|„j  f^rth  ihy  glasses;  clear  thy  wondering 
view  objects  which  are  calculated  to  raise  our  eyes ; 

.dmir.ti..„.  .nd  U,  «clte  «.•  »a|  U,  .olemn     «Jift„tV\!ii*^ri:j,T':,|Si7?« ',0-^ 
reflection,  and  elevated  contemplations.  When  skies." 

We  take  but  a  cursoty  view  of  the  nocturnal 

heavens,  in  a  clear  and  serene  evening,  we  Who  can  look  up  to  the  midnight  sky,  and 
are  almost  irresistibly  overpowered  with  emo-  Iwhold  its  tilling  wondi^s,  without  being 
lions  of  wonder  and  awe,  at  tlie  amazing  struck  with  astonishment  at  (he  idea  of  tlukt 
grandeur  oT  the  vast  canopy  around  us,  and  great  Being,  who  formed  such  vast  and  mag- 
Ihe  number  of  the  brilliant  orbs  which  shed  nificent  woiks ;  **  Can*st  Ihou  by  searching 
their  radiance  upon  us  firom  afar.  But  when,  flnd  out  God  t  can'st  thou  find  out  the  AJ- 
with  the  eye  of  the  intellect,  assisted  by  the  mighty  unto  perfection  ?'*  There  is  a  length 
telescope  and  the  discoveries  of  science,  we  «nd  a  breadth,  a  height  and  a  depth,  In  the 
endeavour  to  traverse  the  immense  spaces  perfections  of  the  Divinity,  which  finite  intel- 
abeve  us,  and  to  survey  the  number,  the  mag-  ligence  will  never  be  able  fblly  to  comprehend. 
Hitude,  the  distances,  and  the  rapid  motions  Vast  and  magnificent  as  the  structure  of  the 
of  the  globes  dispersed  throughout  the  regions  starry  heavens  is,  it  was  produced  without 
of  immensity,  we  are  completely  overpowered,  materials — ^it  emerged  out  of  nothing.  The 
and  lost  in  astonishment,  at  the  extent  and  voice  of  the  Eternal  "  spake,  and  it  was  done»" 
grandeur  of  the  scene— their  numbers  cannot  *«  He  commanded,'  and  the  orbs  of  the  firniA- 
be  told  ;  their  magnitude  cannot  be  con-  ment  started  into  being.  **  Let  there  be  light : 
ceived ;  their  distances  are  beyond  human  cat-  and  there  was  light"  **  By  the  word  of  the  Ixird 
culatioti  and  comprehension ;  and  the  amazing  were  the  heavens  made ;  and  all  the  host  of 
velocity  with  which  they  fly  through  the  them  by  the  breath  of  his  mouth."  Our  ad- 
regions  of  space  is  confounding  and  almost  miration  orsnch  wonderful  works  should  letd 
terrifying  to  the  imagination.  Millions  upon  us  to  humble  ourselves  in  his  august  presonoe, 
millions  of  those  magnificent  globes  have  been  and  to  reverence  and  adore  him  as  the  unere- 
running  their  ample  rounds  for  thousands  of  ated  source  of  all  felicity.  "  Let  all  the  earth 
years,  and  will,  doubtless,  continue  their  fear  the  Lord ;  let  all  the  inhabitants  of  the 
courses,  though  amidst  numerous  changes,  worid  stand  in  awe  of  him." 
throughout  all  the  revolutions  of  eternity.  But  as  we  have  not  yet  taken  a  survey  ef 
The  immense  forces  with  which  they  are  im-  the  starry  heavens,  and  the  wonderful  scenes 
pelled  in  their  career ;  the  magnificent  circles  which  they  disclose,  we  shall  chiefly  confine 
they  descri!)e ;  the  beautiful  order  in  whidi  our  present  reflections  to  the  objects  connected 
they  are  arranged ;  the  regularity  and  bar-  with  the  planetary  system,  of  which  we  have 
mony  of  their  movements ;  and  the  noble  and  given  a  brief  sketch  in  the  preceding  page** 
Important  ends  to  which  they  ere  destine<K  In  the  first  plsce,  when  we  contemplate  the 
piroclaimi  in  language  not  to  be  mistaken,  that  grand  machinery  of  the  solar  system,  we  me 
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pTBtentod  with  a  ilrikinf  difplay  of  the  al-  the  expumT*  imnge  wet  whidi  the  na  ci. 
mighty  power  of  HimMrho  formed  it  It  pre-  teode  hie  ioflaenoe  1  What  is  the  motioo  of 
aenta  to  our  view  objeela  of  overpowering  a  aaaali  engine,  even  at  fifty  miles  an  boor, 
magnitiide  and  grandeur — planetaiy  giobea,  a  eompared  with  tlie  motion  of  a  globs  tea 
thousand  times  larger  than  the  earth ;  and  thooaand  miles  in  cirevmfersnoe,  flying  at  tbi 
magnificent  rings,  which  would  reach  nearly  nte  of  a  hundred  thouaaod  miles  an  hoar  1  All 
from  tlie  earth  to  the  moon,  and  whiehNroold  human  art,  power,  and  grandenr  mast  bide 
iDolose  within  their  vast  circumference  four  their  diminished  heads  in  the  presniee  of  Him 

•  hondred  worlds  aa  large  aa  that  on  which  we  who  is  the  former  and  govemor  of  ipadoaf 
dwelL  It  exhibits  a  sun  more  than  twelve  worlds.  As  the  splendour  of  the  start  ii  ab- 
hundred  thousand  times  larger  than  our  earth-  aortied  hy  the  rays  of  the  sun,  so  all  the  gnu- 
It  ball,  and  fk^n  hundred  timea  larger  than  all  deur,  power,  and  splendour  of  this  world  an4iti 
me  planeu,  their  aatellitee  and  rings,  taken  inhabttania  vanish  before  the  prssenoe  of  Him 
together,  even  although  hundreds  of  comets  who  is  <*  the  King  Eternal,  Immortal,  aod 
were  also  included  ;  and  thia  sun  extending  Invisible,''  and  before  whom  **  all  natioos  an 
his  influenos  to  bodiee  a  thousand  millions  of  accounted  as  nothing,  and  less  tbso  Bothiog 
miles  distant,  enlightening  them  by  his  beama,  and  vanity/*  And,  if  such  power  b  diaptay- 
'  and  retaining  them  in  their  orbiu  by  his  at-  ed  in  one  son,  and  one  system  of  iwohivf 
^active  influence.  It  presents  before  us  mo*  worlds,  how  great  beyond  conception  tba 
tions,  so  astonishing  as  to  overpower  all  our  effects  of  that  Almighty  energy  ^hich  hai 
focttltiea— bodies  a  thouaand  times  larger  than  brought  into  exiatence  thousands  and  milUau 
our  globe,  flying  with  a  velocity  of  thirty  thou-  of  other  auns  and  systems,  and  diaperMd  them 
aand  miles  every  hour,  carrying  along  with  in  oountlem  nwnbem  throughout  ths  illiBiti- 
them  a  retinue  of  revolving  worida,  ai)d  eon-  ble  tracts  of  space  !  **  Who  can  otter  tht 
tinning  their  rapid  career,  without  a  moment's  mighty  acts  of  the  Lord  t" — **  Grrat  and  mar- 
intermission,  for  thousands  d  years — nay,  vellous  are  thy  worka,  Lord  God  Almightj  1"^ 
motions  at  the  rete'  of  eight  hondred  thooaand  This  attribute  of  the  Almighty,  so  coospi' 
miles  an  hour  have  been  perceived  among  euously  displayed  in  the  heavens,  lays  a  m 
some  of  the  bodies  connected  with  the  solar  foundation  for  the  fiuth  and  hope  and  comiot 
vystem.  of  tlie  Christian,  amidst  all  the  perplexitief 

What  a  striking  display  do  such  objects  pre-  and  afflictions  to  which  he  is  subjected  in  tba 

/^  sent  of  the  power  and  grandenr  of  Omnipo-  present  state.  For  it  aasnres  him  that  whaW 
taace,  so  frequently  celebrated  by  the  inspired  ever  Jehovah  haa  promised,  **  hesis  able  abo 
writers.  «  Great  is  our  Lord,  and  of  great  to  perform."  The  promises  addressed  to  » 
power :  his  understanding  is  infinite ;  his  greaU  by  a  wise  and  benevolent  Being  can  excite  io 
Bees  is  unsearchable ;"  wonderful  worka  doth  aa  hope  and  dependence,  only  in  so  &r  at  aa 
He,  which  we  cannot  comprehend.  **  Who  an  convinced  of  his  power  to  secure  tlwr 
la  a  strong  Lord  like  unto  theeT  Who  in  accomplishment  If  omnipotence  were  not  aa 
heaven  can  be  compared  unto  the  Loid  ?  attribute  of  the  Divine  Being,  or  were  we  on* 
Who  among  the  eons  of  the  mighty  can  be  able  to  trace  its  operations  in  existing  ftd^ 
likened  unto  the  Lord  1"  We  are  aometimes  we  could  have  no  ntional  dependence  oa  hii 
apt  to  be  daaxled  with  the  aplendour  of  riches,  promises  and  declarationa  in  r^id  to  objedi 
and  to  admire,  in  the  palaces  of  the  great,  the  which  are  unseen  and  eternal,  and  wbich  lie 
magnificence  of  the  furniture,  the  beauty  of  beyond  the  limits  of  human  comprebeofloo. 
the  apartments,  and  the  profusion  of  gold  and  But  when  we  behold,  in  the  arrangem^a^  ^ 
ailvor  omamenU  that  appears  on  every  aide,  thb  lower  world,  and  in  the  solar  qratem,  ■ 
We  are  apt  to  reverence  mighty  potentates,  display  of  oomipotent  energy  in  iooeinflt 
when  they  bear  rule  over  multitudes  of  sub-  operation,  far  beyond  the  grasp  uf  oar  liinitsd 
jects,  and  exereise  their  sway  over  extensive  faculties,  we  plainly  perceive  that  there  ia  aot 
oountriea.  We  judge  of  the  greatness  of  men  a  promise  recorded  in  Divine  revelalioD,  aor  a 
by  their  actions,  when  they  build  spadoos  future  fact  declared,  but  is  within  the  power 
cities,  and  erect  aplendid  palaces  and  temples;  of  Jehovah  fully  to  accomplish*  and  realise. 
when  they  construct  steam-engines  and  car-  **  He  doeth  according  to  his  will  in  the  armf 
riagea,  and  impel  them  forward  with  a  motion  of  heaven,  and  among  the  inhabitants  of  tbe 
«f  fifty  miles  an  hour.  But,  what  are  all  the  earth :  and  none  can  stay  his  hand,  or  eay 
powera  and  energies  of  man,  as  displayed  in  unto  him,  What  doest  thou  T  Sboold  affliO' 
his  noblest  achievements,  compared  with  the  tiona  assail  us,  he  is  able  to  comfort  and  mkx^ 
magnificence  and  energiea  diaplayed  through-  port  Should  calamitiea  belall  oa,  or  daogen 
out  the  planetary  system  t  What  are  a  few  surround  us,  he  is  able  to  deliver.  Sboold 
cities,  palaoea,  and  templea,  compared  with  the  death  stare  us  in  the  face,  and  hsart  and  fleih 
grandeur  and  extent  of  mighty  worlds?  What  begin  to  foint  and  fail,  he  is  able  to  transpo/j 
ia  a  small  corner  of  the  earth,  compared  with  oar  apiriu  to  a  nobler  aceoe  of  ezialeoco,  aod 
(lOM) 
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lo  re-«niiiMte  our  moital  fnmm  al  the  resorw  and  oidsr  depend.    lo  all  tbeae  and  maa  j 

raetioD  of  the  just  Happy,  then,  is  the  man  other  reepectM,  the  planetary  ■ystem  preeents 
who  hath  this  eternal  God  fo^  hb  reAige,  a  display^of  **  the  manifold  wisdom  of  God." 
-  whose  hope  is  in  the  Lord  his  God :  which  The  benoTolenoe  of  the  Deity  is  likewise 
made  heaven  and  earth,  the  sea,  and  all  that  manifested  throughout  this  system,  in  orders 
therein  is ;.  which  keepeth  truth  for  ever."  ing  all  the  movements  and  arrangements  of 
For  He  "  is  able  to  do  exceeding  abundantly  the  planetary  globes,  so  as  to  act  in  subsei^ 
above  all  that  we  can  ask  or  think,"  acoord->  viency  to  the  comfort  and  happiness  of  sen- 
ing  to  the  working  of  his  mighty  power,  tient  and  intelligent  beings.  For  the  wisdom 
which  he  wrought  in  Christ,  when  he  raisrd  of  God  is  never  employed  in  devising  means 
him  from  the  dead,  and  sst  him  at  his  own  without  an  end :  and  the  grand  end  of  all 
light  hand  m  the  heavenly  place."  his  arrangements,  so  fer  as  our  views  es* 

3.  The  arrangements  of  the  solar  sjrslem  tend,  is  the  communication  of  happiness; 
display  the  wisdom  and  benevolence  of  its  and  it  would  be  inconsistent  with  the  wis- 
Creator.  Were  it  possible  to  conceive  a  being  dom  and  other  perfections  of  God  not  to 
possessed  of  such  power  as  the  planetary  sye-  admit  that  the  same  end  is  kept  in  view  in 
lem  displays,  but  devoid  of  wisdom  and  good-  every  part  of  his  dominions,  however  fer  ra> 
ness,  such  a  being  would  be  the  most  terrible  moved  from  the  sphere  of  our  observation* 
objeets  which  the  human  mind  could  oontem-  We  cannot,  indeed,  explore  the  minute  dio- 
plate.  Power  acting  at  random,  without  plays  of  Divine  goodness  in  the  distant 
regard  to  the  happiness  of  intellectual  beings,  regions  of  the  planetary  system',  but  we  par- 
could  only  produce  terror  and  apprehension  ceive  certain  general  arrangementi  which 
throughout  the  intelligent  universe,  uncertain  clearly  indicate  that  the  happiness  of  intel* 
whether  or  not  its  energies  might  be  exerted  ioctual  natures  is  one  of  the  grand  ends  of 
for  the  purpose  of  promoting  misery  and  de-  the  Divine  administration.  For  example— 
otruction.  But  the  attribute  of  omnipotence,  light  is  essential  to  the  comfort  and  happiness 
when  conjoined  with  infinite  wiwlom  and  of  all  living  beings.  Its  rays  illumine  the 
boundless  benevolence,  conveys  an  idea  the  vast  expanse  of  the  heavens,  and  unveil  all 
most  glorious  and  transporting;  and  theae  the  beauties  and  sublimities  of  creation  around 
perfections  an  conspicuously  displayed  through*  us.  Without  its  influence  the  universe 
out  all  the  works  of  God.  His  wisdom  is  would  be  transformed  into  a  desert,  and  hap- 
illustriousiy  displayed  in  the  arrangements  of  piness,  even  in  the  lowest  degree,  could 
the  planetary  system,  in  plsdng  near  the  cen-  scarcely  be  enjoyed  by  any  sentient  or  per* 
tre  of  this  system  that  immense  luminary,  the  oeptive  existance.  Now  we  find,  in  the  ar> 
aun,  from  whence  light  and  heat  might  be  rangementa  of  the  solar  system,  that  ample 
distributed  in  due  proportions  to  all  the  provision  has  been  made  for  diffusing  light  in 
worlds  that  roll  around  it — in  nioely  proper^  ail  ita  varieties  over  every  planet  and  satellite 
twnating  the  motions  and  distances  of  all  the  belonging  to  this  system.  All  the  planeto 
planete,  primary  and  secondary — in  uniting  lovolve  round  their  axes,  in  order  that  every 
them  in  one  harmonious  system  by  one  grand  part  of  their  surfaces  may  enjoy  a  doe  pro- 
and  universal  law,  which  preventa  them  from  portion  of  the  solar  rays :  around  the  more 
flying  off  in  wild  confusion  through  the  infi-  distant  planets,  an  aasemblage  of  moons  has 
nity  of  space — ^in  nicely  adjusting  the  projec-  been  arranged  to  throw  light  upon  their  sur- 
tile  velocity  to  the  sun's  attractive  power,  so  fooes  in  the  absence  of  the  sun.  And  while 
as  to  produce  harmony  of  motion,  and  to  pre-  the  satellites  perform  this  office,  the  primary 
rent  the  planets,  on  the  one  hand,  from  rush-  planete  reflect  a  still  greater  quantity  of  light 
Ing  forward  to  the  son,  and,  on  the  other,  upon  the  surface  of  the  satellites :  and  ode 
frwa  flying  off  in  a  tangent  through  the  re-  of  these  planeta  is  invested  with  a  splendid 
gions  of  immensity — in  the  constancy  and  double  ring,  of  vast  dimensions,  to  reflect  the 
rsgularity  of  their  motions,  no  one  interfering  solar  rays  during  night  both  on  the  surface  of 
with  another  or  deviating  from  the  course  the  planet  and  on  the  surface  of  ite  moons; 
prescribed — in  the  exactness  with  which  they  all  which  arrangemente  must  necessarily  have 
run  their  destined  rounds,  finishing  their  €»•  a  respect  to  the  enjoyment  <if  intellectual  na* 
euite  with  so  much  accuracy  as  not  to  deviate  tures :  otherwise  they  would  be  means  with- 
from  their  periods  of  rsvolutkn  the  space  of  a  out  an  end,  which  would  be  inconsistent  with 
minute  in  a  hundred  years— in  the  spherical  the  wisdom  and  intelligence  of  the  Deity, 
figurs  given  to  all  these  mighty  orbe,  and  the  If,  then,  the  happineae  of  various  orders  of  in* 
dinmal  motions  imprsssed  upon  tliem,  by  telligent  beings  was  intended  to  be  promoted 
which  a  doe  proportion  of  light  and  hMt  ia  by  such  adaptations  and  arrangements,  we 
diffused  over  every  part  of  &ir  surfecea—  have  here  presented  to  our  view  a  most  glo* 
and  in  the  wonderful  simplicity  of  the  physi-  rious  display  of  the  expansive  benevolence  of 
oal  laws,  on  which  so  much  beauty,  barmoay,  that  almighty  being  who  **  is  good  to  aU«* 
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md  whoM  **  tenJcr  nwreiM  Bie  diflbsed  over  TboiQgh  lie  k  «ii  oljeot  of  the  petemil  cn« 
ell  hie  worke."  If  tbie  eerth  on  which  we  end  meny  of  the  Meet  High,  jet  he  it  bet « 
dwell  "  ie  full  of  the  goodneei  of  the  Lord ;"  a  grain  of  ^nd  to  the  whole  certh,  wh«i 
if  eonntlees  myriade  of  living  beings,  from  compared  to  the  oonnllees  mjiiadf  of  IwiAgi 
men  duwnwarde  to  the  minateet  ineect,  ace  that  people  the  ampiitiidee  ofcraatiim.  What 
•vpportrd  and  nooriahed  by  the  Divine  bounty,  ia  the  whole  of  tbie  globe  on  which  we  dnell 
helw  wide  and  expansive  must  be  the  enrane-  compared  with  the  Mlar  system,  which  co» 
lions  of  that  beoeficenee  which  extends  its  tains  a  naaa  of  natter  eo  many  millioiM  of 
regards  to  worlds  a  thooaand  timee  more  et-  times  greeier !  What  is  it  in  eooipsrina 
tensive  aiid  popaloos  than  ours!  The  bene*  with  the  hondred  milfions  of  suns  and  woridi 
vofanoce  of  the  Deity  may  be  said  to  conetil«te  which,  by  the  teleacope,  have  been  descried 
bia  whole  moral  character,  and  to  reflect  a  throughout  Ihe  alarry  regions  1  Wbstyihsn, 
indianoe  on  a*l  hie  other  pmrfeMioML  Hence,  ia  a  kingdom,  a  province,  or  a  baronial  teni- 
in  the  records  of  inepirstion,  the  Divinity  ■  tory,  of  whidi  we  am  as  proud  as  if  we  weis 
eammarily  described  by  Ibie  perieciion  alone,  the  loida  of  the  nniverse,  and  for  which  m 
«*God  is  liive  f"  He  ia  tbe  nnorealed  eonfce  engage  in  ao  raocb  devastation  and  csrasgel 
of  alt  the  happiness  enjoyed  by  every  rank  of  What  are  they,  when  aet  in  competition  with 
apiritiial  iind  perceptive  esistenee,  Aom  the  Ihe  gloriee  of  tbe  sky  t  Could  we  tske  on 
bigliest  angel  to  the  wonn.  **  O  give  thanka  station  on  the  lofty  pinnacles  of  heaven  mi 
nnto  the  Lord ;  for  he  ■  good :  4br  hie  mercy  look  on  thia  aoaroely  distinguishable  ipeck  of 
endureth  for  ever/'  earth,  we  sboold  be  ready  to  exclaim  with 
8.  The  surf  oy  we  have  taken  of  the  eolar  Seneca,  •«  la  it  to  tbie  little  spot  that  the  gisil 
syatem  has  a  tendon^  to  moderate  Ihe  pride  designs  and  vast  desiree  of  men  are  confined  1 
of  man  and  to  promote  bnmility.  Pride  is  one  Is  it  for  tbie  there  is  eo  much  diBlurbsnco  of 
of  the  distingnishing  characteristics  of  pony  nationa,  ao  much  carnage,  and  so  many  rain- 
man,  and  has  been  one  of  the  chief  cauaee  of  all  one  wan?  Oh  folly  of  deceived  men,  Is 
the  contentions,  warn,  devaetations,  systems  Imagine  great  kingdome  in  the  compass  of  an 
of  alavery,  and  arahitioue  profecta  which  atom,  to  raise  armies  to  decide  a  potatof 
have  desobited  and  demomliaed  oar  sinliil  earth  with  the  sword  !"  Soon  rosy  tbe  tim 
world.  Yet  there  ie  no  disposition  more  in*  arrive  when  Ihe  propbecy  shall  be  fulfilled}— 
congrnous  to  the  ebaraclar  and  dreumotancea 
of  man.  Perbape  theie  ars  no  rational  beings  "The  wolf  sball  dwell  with  the  lamb, 

ihrauffhnnt  ih«  amvArM  smAnv  wKnm  «m4<1*      •^"'^  ^^  lenpard  Shall  lie  down  with  the  kkl; 
wrougnout  uie  universe  among  wbom  pnde      ^^^  i^,  calf  and  the  young  lion  and  iheftUIai 

would  appear  more  unseemly,  or  mcompauUe  logeiher ; 

than  in   man,  considering  the   situation  in      ^"^  *  ''^^^  *l>>'<l  "baU  lead  tbeoi. 

which  he  is  oleced      H«  m  nrnnanif  tA  finiMA.^      ^"^  '^^  <^<^^  ''"d  tbe  bear  shall  feed ; 
wnicn  ne  is  pmoea.     ne  is  exposed  to  numeiw     ^^^j^  ^„^,  ,,,^„  ,j^  ^^^^  loyeiher ; 

one  degradations  and  calamities,  to  the  rage      And  ihe  lion  aball  eat  straw  like  the  ox. 

of  storms  and  tempaata,  the  devaetations  of      <^d  the  saskiag  ehtld  sball  play  on  the  bole  « 

earthquakes  and  voloanoee,  the  fory  of  whirl-      ^„j  .^^  **«,3  .^id  ataall  put  hia  hand  oa  Um 

winds,  and  the  tempestuous  billows  of  the  cockatrke'  den. 

eoean,  to  the  ravages  of  the  sword,  iamine,      They  aball  not  hurt  nor  destroy  hi  all  my  holy 

pestilence,  and  nnmerons  diseasee;   and   at      p„  j^,  e"?5riha"ll  be  ftill  of  the  knowledp  cf 
mgtli  he  muat  sink  into  tbe  grave,  end  hie  the  Lord, 

body  must  become  the  oompanion  of  worms !      ^*  ibe  waters  eovei  tbe  sea. 
Th,  nH»t  d|,p.ia«l  .nd  h.ugh.7  ,f  th.  «».      *?- ^S  r.l'.V..;nrr'.''nnX  X^!^, 
of  men  are  liable  to  theae  and  similar  degn*      To  it  shsil  tbe  Genittes  seek : 
datmoa,  as  well  as  the  meaneet  of  the  human      ^<l  bis  rsst  sball  be  glorious." 
fiunily.    Yet,  in  such  cireumstanoes,  man —  '*^-  ***  ^"^^ 

that  puny  worm  of  the  duet,  whose  knowledge 

is  so  limited,  and  whose  folliee  are  eo  numet^       It  ia  nnwoitiiy  tbe  dignity  of  an  immortal 

ons  and  glaring — baa  tbe  effrontery  tu  stmt  mind  to  have  its  affections  absorbed  in  tbe  van- 

m  all  tbe  haugbtineea  of  pride,  and  to  gloiy  ishtng  splendours  of  earthly  grandeur,  and  to 

in  bis  shame.  feel  proud  of  tbe  paltry  poeaessions  and  dii^ 

When  other  argnroenta  and  motives  pro-  tinctions  of  this  sublonary  scene.    To  ft^w 

dnoe  little  effect  on  certain  minds,  no  oonside^•  a  spirit  of  pride  and  vain-glory  in  the  pressDos 

aliona  aeem  likely  to  have  a  more  powerful  of  Him  **  who  eitteth  on  tbe  circle  of  the  hsa* 

tendency  to  connteraet  tbie  deptorabie  pro-  vena,"  and  in  tbe  view  of  the  overwhehmng 

pensity  in  human  beings,  than  those  whkh  are  grandeur  and  immensity  of  his  work^  »^ 

borrowed  from  the  objects  connected  with  species   of  presnmption  and  arrogance,  flt 

astronomy.    They  show  ns  what  an  insigni-  which    every  rational    mind  ought  to  nsI 

fieant  being — what  a  mere  atom,  indeed,  man  ashamed :  and,  therefore,  we  have  iv— w  jj[ 

appears  amidst  the  immensity  of  cnation!  believe,  that  those  ouillitodes  of  fool%*'diaBMd 
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in  a  little  brief  attthority,"  whowtTkin  ell  the  end  then  finding  t  peUile  or  a  prettier  ehell 
loftineMof  pride,  have  not  yet  considered  the  then  ordmaiy,  while  the  greet  ocean  of  truth 
nnk  they  hold  in  the  scale  of  antversal  being  lay  all  andiaeoteied  before  me." 
^— and  that  a  serioas  and  profound  centempla-       4.  The  eobjocti  of  astronomy  to  whieh  w^n 
Hon  of  the  immensity  of  creation  wootd  hure  have  difeelad  the  attention  of  the  reader,  al^ 
a  tendency  to  convince  as  of  our  ignorance  ford  a  striking  view  of  the  condeecension  of 
and  nothingness,  and  to  humble  us  in  the  dnat  the  Divine  Being  towards  men,  especially  in 
in  the  presence  of  the  Former  and  Preaerver  -regard  to  the  redemption  of  oar  fallen  world, 
of  all  worlds.  We  have  reason  to  believe  that  This  sentiment  seems  to  have  been  deeply  im- 
the  most  exalted  beings  in  the  nniverae — those  preased  upon  the  mind  of  the  psalmist,  wbeft 
who  are  furnished  with  the  moat  capacioas  contemplating  the  nocturnal  heavens.    Yiew^ 
powers,  and  who  have  arrived  at  the  greatest  ing  In  the  resplendent  orbs  every  where  around 
perfection   in  knowledge— 'are   disttngutshed  him  in  the  eanopy  of  the  sky^the  moon  dii> 
by  a  proportional  share  of  humility ;  forfnpr»>  playing  her  radiance — the  planets  in  their 
portion  as  they  advance  in  their  surveys  of  the  couniee,  and  the  inunmerable  host  of  stara-^ 
universal  kingdom  of  Jehovah,  the  more  will  hie  thoughts  seem  to  have  taken  a  flight  intft 
they  feel  thoir  comparative  ignorance,  and  be  the  regions  of  immensity,  and  by  the  guidanea 
oonvinced  of  their  limited  faculties,  and  of  of  his  rational  powers,  and  the  assistanoe  of 
the  infinity  of  ol»jects  and  operations  which  the  Spirit  of  inspiration,  he  takes  an  expai^ 
lie  beyond  their  ken.      At  the  same  time,  sive  view  of  the  multitude,  the  magnitude^ 
they  will  feel  that  all  the  faculties  they  po»-  and  the  grandeur  of  those  magnificent  globaa 
leas  were  derived  from  Him  who  is  the  origi-  which  roll  in  the  distant  tracks  of  creatioli. 
nal  Fountain  of  existence,  and  are  continual-  Overwhelmed  with  his  views  of  the  immenii^ 
ly  dependent  for  their  exercise  on  his  sustain-  ty  of  the  universe,  and  of  the  perfections  and 
ing  energy.    Hence  we  find  that  the  angelic  grandeur  of  ita  Creator,   he   breaks  out  in 
tribes  are  eminently  distinguished  for  the  ex-  the  language  of  astonishment  and  wondur, 
ardse  of  this  heavenly  virtue.    They  **  cover  **  When  I  consider  thy  heavens,  the  work  of 
their  faces  with  their  wings,"  in  the  presence  thy  fingera,  the  moon,  and   the  stare  wliioh 
of  their  Sovereign,  and  fly  with  cheerfulness  thou  hast  ordained ;  what  ia  man  that  tho« 
at  his  command  to  our  degraded  world,  **  to  art  mindful  of  him  ?  and  the  son  of  man  that 
minister  to  them  who  shall  be  hein  of  salva-  thou  visiteat  himi"    Surveying  with  his  lo- 
tion," and  to  execute  whatever  purposes  he  tellectual  eye  the  boundless  extent  of  God's 
presertlies.  '  universal  empire,  ho  shrinks  as  it  were  into 

Throughout  the  sacred  records  pride  is  uni-  nothing,  and  seems  almost  afraid  lest  he 
fl>rmly  represented  as  abhorrent  in  the  sight  of  should  be  forgotten  or  overlooked  amidst  tba 
the  Almighty  while  humility  ia  marked  with  menaity  of  betngs  over  which  the  Divine  govw 
his  approbation.  **  Every  one  that  is  proud  ernment  extends.  And  when  he  considered 
in  heart  is  an  abomination  to  the  Lord."  **  God  himself  aa  a  guilty  creature  in  the  presenea 
resisteth  the  proud  but  giveth  grace  unto  the  of  the  Most  High,  hb  astonishment  at  the 
humble."  **  Thus  saith  the  high  and  lolly  Divine  condescension  and  grace  must  faavn 
One,  who  inhabiteth  eternity,  whose  name  is  been  increased. 

Holy :  I  dwell  in  the  high  and  holy  place  In  no  diapanaafion  of  the  Almighty  is  thia 
with  him  also  that  is  of  an  humble  and  con-  Divine  eondeosension  so  strikingly  displayed 
trite  spirit,  to  revive  the  spirit  of  the  humble,  as  in  the  economy  of  our  redemption.  Though 
and  to  revive  the  heart  of  the  contrite  ones.*  countless  myriada  of  workls  and  intelligencea 
7*his  is  a  consideration  which  deserves  the  are  under  his  superintendence,  and  are  ineaa> 
•erious  attention  of  young  men  when  they  santly  celebrating  his  praise  in  the  lofUaat 
fint  set  out  in  their  pursuit  of  science.  They  strains;  and  consequently,  though  all  tfaa 
are  apt  to  be  puffed  up  with  a  vain  conceit  of  apoatate  inhabitants  of  our  world  might  havn 
their  acquirements,  when  they  have  acquired  been  for  ever  annihilated  without  being  miaaed 
only  a  smattering  of  learning,  and  have  scaree-  amidst  the  immenaity  of  creation,  yet,  amaang 
ly  entered  the  purch  of  the  temple  of  know-  to  relate !  the  joyful  announcement  was  mada 
ledge,  and  to  vaunt  themselves  as  if  they  were  to  our  rebellious  race,  *«God  so  loved  thu 
raised  to  a  high  elevation  above  the  vulgar  world,  that  he  gave  his  only  begotten  Qtm, 
throng.  Let  such  remember  that  even  the  that  whoaoever  believeth  in  him  should  not 
illustrious  Newton,  afler  the  vast  acquirements  peiiah,  but  have  everlaating  life."  Soon  alter 
ha  had  attained,  and  the  noble,  discoveries  he  the  fall  of  man  thia  glorious  inlelligence  waa 
had  made,  when  he  approached  the  hour  of  announced ;  and  in  every  succeeding  age  God 
his  dissolution,  declared,  «•  I  do  not  know  what  raised  a  suoeession  of  prophets  to  announoa 
I  may  appear  to  the  work!,  but  to  myself  I  the  coming  of  the  great  Deliverer,  **  to  fbva- 
aeem  to  have  been  only  like  a  boy  playing  on  tell  the  suflerings  of  Christ,  and  the  glory 
iha  asa-ahore,  and  diverting  myaelf  with  now  that  diaold  follow."    And  when  the  tiai 
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appointed  in  the  teraa  of  HMvtn  Afrived,  oontaamjioo  of  all  ki  bitmngi,  ««  hm 

the  promiied  Meeiieh  was  at  length  uabered  reaaon  to  exclaim,  in  the  language  of  adoun- 

into  the  world.    A  nio«enger  from  the  oelea-  tion,  with  the  apoatle  John,  **  Behold,  what 

ttal  world,  aarrounded  with  reiblgent  aplen-  manner  of  love  the  Father  bath  beatowed 

dour,  waa  deapatcbed  to  the  plaina  of  Beth-  upon  ua  that  we  ahould  be  calM  the  aoos  of 

iehem,  to  make  knowp  hia  appearance  in  the  God!'*   **  Unto  him  that  loved  ua,  and  washed 

world :    **  Behold,"    aaya  be,  ^  I  bring  yon  ua  from  our  aioa  in  hia  own  bloodi  and  bath 

good  tidinga  of  great  joj,  which  aha  II  be  to  made  us  kinga  and  priesta  unto  God  and  hu 

all  people.    For  unto  yon  ia  bom  thia  day  in  Father;  to  him  be  glory  and  dominioa  fcr 

the  city  of  David,  a  Saviour,  which  ia  Christ  ever  and  ever !" 

the  Lord."  And  immediately  a  multitode  of  6.  The  studies  connected  with  the  aeioxs 
angels,  having  winged  their  flight  from  their  of  the  heavens  have  a  tendency  to  prepan 
heavenly  mansions,  joined  in  a  chorus  of  con-  the  eoul  that  baa  been  previously  eniightcned 
gratulation  and  praiaa,  **  Qloiy  to  God  in  the  and  regenerated,  lor  the  ewploymenta  of  thi 
highest,  and  on  earth  poaoe,  good  will  toward  future  world.  In  that  world  the  glory  of  the 
nan."  Our  Redeemer  having  paased  through  Divine  pedeotions»  aa  manilested  throughout 
the  scene  of  bis  public  ministry,  and  mani-  the  illiinitable  tra^  of  cieation,  is  one  of  tha 
ftated  himself  to  be  "  the  Son  of  God  with  objecta  which  unceasingly  employ  tho  con- 
power,"  by  a  aeries  of  beneficent  miraclea,  templationa  of  the  blessed ;  fiir  they  aro  repre- 
which  he  performed  in  every  rogioo  of  the  sented  in  their  adorations,  as  celebrattag  tha 
land  of  Judea — waa,  <*  led  as  a  lamb  to  the  attributes  of  the  Deity  aa  displayed  throiigh- 
akugbter,"  delivered  up  to  the  aeverest  sufier-  out  the  material  universe :  *"  Great  and  ma^ 
ings  for  our  sake,  and  **  became  obedient  unto  velluua  are  thy  works,  Lord  God  Ahnigbtj. 
dMth,  even  the  death  of  the  cross!**  And  Thou  art  worthy,  O  Lord,  to  receive  glory  and 
while  he  hung  on  the  aocuraed  tree,  the  moat  honour  and  power ;  for  thou  baat  created  all 
awful  and  striking  miracles  were  exhibited  to  things,  and  for  thy  pleasure  they  are  and  wen 
■urrounding  spectators,  in  order  to  display  the  created."  Before  we  can  enter  that  world  and 
dignity  of  Him  who  sufiercd,  and  the  import*  mingle  with  its  inhaUtanta,  we  moat  aquin 
*anee  of  that  **  decease  which  waa  aocompliahed  a  relish  for  their  employments  and  aome  a» 
at  Jerusalem."  The  sun  waa  clad  in  black,  quaintanoe  with  the  objects  which  formed  tbi 
the  heavens  were  arrayed  in  sackcloth,  the  subject  of  their  sublime  investigatioos;  other- 
day  was.  turned  into  night,  and,  for  three  wiae  we  could  feel  little  enjoy  ment  in  the  axi- 
hours,  darkness  covered  the  whole  land.  The  ety  of  heavenly  intelligences,  and  tbeezeioHi 
rocka  rent  asunder,  the  foundationa  of  the  in  which  they  engage.  The  inveatigatioai 
earth  did  quake,  the  veil  of  the  temple  was  connected  with  astronomy,  and  the  fnqont 
lant  in  twain  from  the  top  to  the  bottom,  the  contemplation  of  ita  objects,  may  tend  to  pv^ 
graves  were  opened,  and  many  bodiea  of  the  pare  us  for  such  celestial  employ  mcols;  tf 
iainta  who  slept  arose.  they  awaken  attention  to  such  sobjecta-tf 
Thia  was  the  moat  wonderful  event  and  the  they  invigorate  the  fiiculties  and  enlarge  the 
moat  illustrious  display  of  Divine  love  that  capacity  of  the  intellects— as  they  suggcat  aib- 
was  ever  announced  to  our  world.  What  time  inquiries,  and  excite  deairBa  lor  further 
displays  of  Divine  love  and  mercy  may  have  information  which  may  afterwards  be  grati- 
been  made  to  other  worida,  and  other  orders  fied — as  they  form  the  ground-wurk  of  the  pro- 
of beings,  we  are  not  in  a  situation  to  deter-  greas  we  may  aAerwards  make  in  (bat  atat^ 
mine.  We  dare  not .  affirm  that  in  other  in  our  surveys  of  the  Divine  operatiooa-^d 
legions  of  the  Divine  empire,  similar  displays  aa  they  habituate  the  mind  to  Uke  large  and 
have  not  been  made ;  for  we  have  never  comprehensive  views  of  the  empire  and  monl 
tmversed  the  depths  of  immensity  to  ascertain  government  of  the  Almighty, 
all  the  dispensationa  of  the  Almighty  in  Those  who  have  made  progresa  in  mch 
eveiy  province  of  creation.  But  we  may  studies,  under  the  influence  of  holy  diapo» 
boldly  afiirm  that  the  mission  and  the  death  tions,  will  certainly  have  higher  and  nion 
of  Christ  were  the  most  wonderful  events,  perfect  conceptions  of  the  attributes  of  Jeho> 
and  the  most  astonishing  displays  of  mercy  vah  than  thoee  who  have  given  little  or  no  st- 
and love  that  were  ever  made  to  our  sub-  tention  to  them ;  and  it  is  not  perhapa  an  ub- 
kmary  world.  As  the  apostle  of  the  Gentiles  warrantable  aupposition,  that  by  such  employ- 
has  declared,  there  is  a  height  and  a  depth,  a  ments  as  most  femiliarize  us  with  the  gloriooi 
breadth  and  a  length  in  the  love  of  God  works  of  the  Creator,  and  lead  ua  to  the  con- 
which  is  in  Christ  Jesus»  that  passeth  know-  teniplation  of  his  moral  perfectiooa,  we  may 
ledge.  When  we  consider  the  depths  of  be  the  better  prepared  for  directing  the  viewi 
misery  from  which  it  raises  us,  the  heights  of  and  investigations  as  such  as  have  enjoyed 
lelicity  to  which  it  exalte  us,  the  boundless  fewer  opportunities  of  instruction  in  the  pre* 
nature  of  ita  operations^  and  the  everlasting  sent  state.  For,  we  are  iiiformedin  thssacnd 
(1018) 


THE  ENTRANCE  INTO  EITIINAL  FELICITY.  105 

ncoTda,  that  « thej  who  sra  teacben  of  wit-  this  eourse,  we  mutt  be  ceTvful  to  bring  forth 
dom  shall  shine  as  the  brightness  of  the  firm-  *«  the  fruits  of  righteoosness,^  and  to  ••  glorify 
■ment,  and  thej  that  torn  man^  to  righteoas-  God  in  oor  iwdies  snd  spirits  which  are  his." 
ness  as  the  stars  for  ever  and  ever :"  plainly  We  must  « add  to  our  frith  virtue ;  and  to 
intimating  that  those  who  have  made  eminent  virtue  knowledge  ;  and  to  knowledge  tempo- 
advances  in  Divine  knowledge,  and  applied  it  ranoe ;  and  to  temperance  patience ;  and  to 
to  its  proper  use,  shall  be  distinguished  with  patience  godliness :  and  to  godliness  brotherly 
peculiar  honours.  kindness  ;  and  to  brotherly  kindness  charity. 

It  is  here  of  some  importance  to  lemark,  For  if  thess  thingi  be  in  us  and  abound/'  we 
that  it  is  not  merely  a  scientific  view  of  the  shall  neither  **  be  barren  nor  unfruitful  in  the 
mechanical  fabric  of  the  universe  that  will  knowledge  of  oor  Lord  Jesus  Christ.  For 
prepare  us  for  the  employments  of  the  celes*  so  an  entrance  shall  be  ministered  unto  ua 
tial  world,  but  the  moral  principles  and  the  abundantly  into  the  everlasting  kingdom  of 
holy  afiections  with  which  we  are  animated  our  Lord  and  Saviour  Jesus  Christ."  Prooe> 
in  all  our  studies  and  contemplations.  A  man  coting  such  a  cause  with  activity  and  pems« 
under  the  infiuenoe  of  evil  prindplea  and  pas-  veranoe,  holding  communion  with  the<*  Father 
aions,  whose  mind  is  actuated  by  pride,  malig-  of  our  spirits,"  and  exhibiting  a  pattern  of 
nity,  avarice,  or  revenge,  is  unqualified  for  a  every  Divine  virtue  and  grace,  we  shall  en* 
right  contemplation  of  the  works  of  God,  for  joy  all  that  happiness  which  is  consistent  wiin 
joining  in  the  aasodations  of  pure  and  holy  our  present  state  <if  trial  and  imperfoction,  and 
beings,  and  for  engaging  in  the  eialted  ser-  be  gradually  prepared  for  being  **  partakeri  of 
vices  of  the  heavenly  world.  Unless  the  prin-  the  inheritance  of  the  aaints  in  light :"  where 
dples  of  **  love  to  God"  and  ^  love  to  man"  there  is  '<  fulness  of  joy,"  and  **  pleasures  for 
be  engraven  on  our  hearts,  and  interwoven  evermore."  In  short,  animated  by  such  DU 
throughout  the  whole  of  our  mental  frame,  vine  prindplea  and  afiections,  we  shall  be 
and*  manifosled  in  the  general  tenor  of  our  fitted  for  holding  intercourae  with  all  the  holy 
conduct,  we  can  never  enjoy  true  happiness  beings  that  constiiute  the  moral  and  intelli- 
either  in  the  prsseot  state  or  in  any  other  gent  syatem,  or  the  whole  family  of  God 
region  of  the  universe;  and  anch  principles  throughout  the  universe,  in  whatever  regiona 
and  dispositions  can  never  be  expected  to  be  of  the  vaat  creation  they  may  reside  :  for  the 
implanted  in  the  soul,  and  brought  forth  into  principles  and  dispositions  to  which  we  have 
action,  uuleas  we  comply  with  the  rsquisitions  adverted  must  bs  common  to  all  the  pore  in- 
contained  in  the  word  oif  God.  The  founda-  telligencea  that  people  creation,  that  have  ra- 
tion of  future  folicity  must  be  laid  in  **  repen-  tained  their  primeval  innocence  and  rectitude, 
tance  toward  God,  and  faith  toward  oor  Lord  When  implanted  in  the  heart,  and  interwoven 
Jesus  Christ"  As  sinners  againat  the  most  through  the  whole  of  the  mental  constitqtion, 
high  God  we  stand  in  need  of  pardon,  peace,  they  assimilate  us  to  angels  and  every  other 
ami  rsooneillation.  And  **  this  is  the  record  of  dass  of  holy  intelligences,  and  qualify  us  finr 
God,  that  he  hath  given  to  us  eternal  lifo,  and  assodating  with  the  superior  orders  of  intel- 
tbis  life  is  in  his  Son."  **  This  is  his  com-  lectoal  naturea — ^for  entering  into  their  sub- 
mandroent,  that  we  believe  on  the  name  of  lime  and  comprehensive  views — ^for  bearing  a 
bis  Son  Jesus  Christ, — whom  God  hath  act  part  in  their  extensive  schemes  of  universal 
forth  to  bs  a  propitiation,  to  declare  his  right-  beneficence— and  for  contributing  along  with 
eousness  for  tlie  remission  of  sins."  them  to  the  order  and  prosperity  of  God's 

This  is  the  first  step  in  the  path  which  universal  and  everiasting  kingdom ! 
loads  to  lifo  etemaL    And  having  entered  on 
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L 

NEW  DI8C0VEIIIE8  IW  THB  PLATfBTATrf  STSTEW. 

Tm  Plahit  Ntmrwi.— The  dlicoveiy      Wmii  «ftMifce  fwiimied  n«rty  !n  ae- 

•f  llH.pl«».l  ibm.«  .  rem«k.lHe  f.  in  tb.  '^".TJ^hf S^toJTtaW  i». "  •    I'»" 
history  of  antronomy.     It  wa*  aacertained  to      Mean  longitude,  1st  October,  1645  .     313^14' 
•xi«t  by  calcQlationa  foonded  tm  the  princi-      L<»iighude  of  peribelfon  .  **9°^8y 

piM  of  .phy«<»l  M.r«.«my  «d  on  *.  «►     SSJ'iSfJf  oi  .ui  ^l^  »i.,  '  .  ..ilS 
crepteciea  which  were  foued  to  exwt  between 

the  obaerved  end  the  celealetrd  placca  of      Three  were  the  first  intimations  of  the  new 

Vrmntu.     It  waa   conceived    that   probably  planet  that  were  ever  made  public ;  and  at,  or 

•ome  diatttrhing  body  existed  beyond  that  near  the  position  here  assigned  to  it,  it  wai 

planet,  which  had  hitherto  e hided  the  obser-  afterwards  seen  by  ProfiMsor  Challia  of  tha 

▼ation  of  aatronomerBp  and  which  produced  Cambridge  Obserratory.     Had  Mr.  Ai7  a^ 

the  irregularities  to  which  we  allude.    The  tended  to  the  above,  as  he  onght  ti*  have  done, 

M lowing  is  a  brief  aketfSh  of  the  history  of  Mr.  Adams  would  have  enjoyed  the  undivided 

this  discovery :—  merit  of  being  the  first  discoverer  of  tbii 

The  Rev.  Dr.  Hussey,  in  1834,  wrote  to  planet;  and  we  cannot  bat  feel  indignant  H 

Profiaasor  Airy,  of  the   Hoya!  Observatory,  the  apathy  and  neglect  of  the  Royal  AArooo- 

Greenwich,  that  he  conjectured  the  possibility  mer,  especially  when  we  consider  that  Mf' 

•f  some  disturbing  body  beyond  Uranus,  and   Adams  made  two  journeys  to  Greenwich  lo 

that  he  had  found  that  Bouvard  and  Hansen  explain  this  matter,  and  left  bis  papeii  and 

had  been  in  correspondence  on  a  similar  con-  calculations  at  the  Obserrstory. 

jectsre.     In  1849,  the  late  dislSngutshed  as-       In  the  Compia  RenduSt  for  June  1, 1846 

tronomer,  Bessel,  in  conversation  with  Sir  — «ight  months  after  Mr.  Adams  bad  mid* 

John    Heraehel,    in  reply   to  the    question  known  the  elements  of  the  new  planet's  orM 

whether  the   deviations  in   question    might  to  the  English  atftronomera — M.  Le  Verrier 

set  he  due  ta  thb  actions  of  an  unknown  gave  a  memoir  on  the  theory  of  Uranus,  m 

planet,  stated,  that  he  thought  it  highly  probe-  which  he  affirmed  the  necessity  of  admitttni 

Ue  that  such  was  the  case.    But,  till  Septom-  the  hypothesis  of  an  exterior  planet.    Noele- 

her,  1846,  there  was  not  produced  by  any  mento  of  the  orbit  or  mast  were  given,  bottft 

«stronoaaer  a  research  that  was  calculated  to  longitude,  it  was  stated,  should  te,  for  the  be- 

decide  this  question,    h  WM  about  this  time  ginning  of  1847,  about  9t5<*.    He  commaoi- 

that  Mr.  J.  G.  Adams,  fellow  and  assistant  of  cated  his  principal  conclusion  to  the  aatrond- 

Bt  John's  College,  Cambridge,  communicated  mers  of  the  Berlin  Observatory  on  Septemtor 

to  Professor  Challis,  of  the  Cambridge  Obser^  83d,  and  guided  thereby,  and  comparing  the 

▼atory,  values  which  he  obtained  for  the  helio-  obeervations  with  a  star  map,  M.  GaJJ^  "^° 

centric  longitude,  eccentricity  of  orbit,  longi-  the  planet  on  the  same  evening. 

tade  of  perihelion,  and  mass  of  an  assumed       Professor  Challis,  before  this  time,  in  cflO- 

exterior  planet,  deduced  entirely  from  unao-  aequenoe  of  a  laborious  research,  had  actstllf 

eounted-for  perturbations  of  Uranus.    The  seen  the  planet.    On  July  80th,  he  ^^^ 

aanie  results,  somewhat  corrected,  were  left  at  a  zone  of  the  heavens,  nine  minutes  broad,  n 

the  Observatory  of  Greenwich,  about  the  end  such  a  manner  as  to  include  all  stsrs  up  totos 

of  the  following  October,  in  a  paper  contain-  eleventh  magnitude.  On  August  4lh,  ^^^ 

ing  the  following  statement: — •*  According  to  a  wider  zone,  and  recorded  a  pisoe  of  tue 

my  calculations,  the  observed  irregularities  in  planet.    His  next  observations  were  ^^5" 

the  motion  of  Uranus  may  be  accounted  for,  gust  12th,  when  he  met  with  *.  *^^.     ^^ 

by  supposing  the  existence   of  an  exterior  8th  magnitude,  in  the  zone  which  "'  ^ 

planet,  the  mass  and  orbit  of  which  are  as  gone  over  on  July  30th,  which  did  not  (fl^ 

follows:—  contain  thk  star.    Of  coarse  this  was  toe 
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|ilaMt — ^the  piMa  of  wfaadb  wm  thos  raoordeil  iiMlwt  an  woffe  in  the  ■oulh  pnoeding  qaad« 
a  OTcooil  time,  in  four  days,  of  ofasemng.  A  rant  of  66  degreaa  with  Uio  parallel  of  dedi- 
compariaon  of  the  obacrralioiM  of  July  80th  nation.  The  ratio  of  the  diameter  of  the 
and  August  12tb,  would,  aoooiding  to  the  ring  to  that  of  the  planet  ia  by  ertimation  that 
principle  of  search  which  ba  employed,  have  of  3  to  8.  I  am  at  a  loaa  to  account  ftr  oiy 
ahown  him  the  planet ;  hot  be  did  not  make  not  having  noticed  the  ring  earlier.'' 
the  comparison  till  after  the  detection  of  it  at  It  also  appeara  that  Neptune  is  attended 
Berlin.  The  planet,  however,  vraa  secored;  with  at  leaat  one  aateliUe,  which  Mr.  Laaaell 
and  two  positions  of  it  faeoidad,  9ix  weeka  has  aaveral  times  seen.  In  a  letter  dated 
earlier  than  in  any  other  obaarvatory,  and  in  September  20,  1847^  he  iniorms  the  editor  of 
a  syateroatic  aearch  eipraealy  nndeitaken  for  the  TTsics,  thai  **he  haa  asceilained  the  period 
that  porposet  so  that  Mr.  Challia,  though  not  of  thia  satellite  to  be  6  days,  20  hours^  60 
acknowledged  aa  the  firat  discoverer,  has  at  niinutei^  46  eeoonds.  The  projected  orbit  ia 
least  the  satis&ctien  of  having  asen  and  ro-  a  narrow  allipae,  with  axis  inclined  to  about 
aoided  the  position  of  thia  new-found  planet  28  degrees  to  the  ecliptic,  and  with  ita  aemi* 
lix  weeka  earlier  than  he  who  ia  oonndered  asis  subtending  aboat  18  seconds,  ao  that  the 
the  real  discoverer.  satellite  ia  about  260,000   miles  from    tha 

This  planet  appeara  Kka  a  star  of  the  8th  planeL  Thia  aatallite  iamuch  brighter  in  the 
magnitude,  and  conse(|uently.  may  be  seen  preosding  than  in  the  ioUowing  half  of  its 
with  a  moderaio  degree  of  magn^tng  power ;  path.  This  variation  aaems  to  show  that  one 
but  ilwill  be  diiBcuH  to  distinguish  it  from  aide  of  the  saiaiJile  has  leas  light  than  tha 
amall  neighbouring  atara,  unlaaa  with  a  vrry  other."  It  is  likewise  evident  thatthb  satellite 
high  power,  when  a  diak  may  be  peneived.  must  be  a  body  of  very  considerable  aiie, 
Ita  distance  from  the  eon  ia  lackonod  about  otherwise,  it  could  not  be  visible  at  aucb 
80  times  that  of  the  earth,  or  2,860,000,04M>,  an  immenaa  distance.  It  is  probably  much 
that  is,  two  thousand  eight  hundred  and  ifty-  larger  than  any  of  the  aatellitea  of  Jupiter  or 
milliona  of  miles,  or  more  than  a  thousand  8atnm,  and  may  for  exceed  our  globe -in- mag*. 
milUona  of  miles  beyond  the  orbit  of  Uranna.  nitude.  The  heliocentric  longitude  of  thia 
The  apparent  dick  of  thia  pUnei  aobtcnda  an  planet,  on  the  4th  of  Augaat,  1846,  waa  826^ 
angle  of  something  more  than  3  aaaonde,  and  80,^  and  the  north  polar  distance  102^  67.^ 
ila  diaoMter  will  conaequently  be  nearly  The  dissovery  of  this  for  distant  phinet,  ha. 
60/)00  miles.  Of  course,  it  m  about  250  the  manner  in  which  it. was  elected,  eonsti* 
times  Isfger  than  the  Earth,  and  thiee  times  tutes  not  only  a  new  cia  in  the  progiese  of 
larger  than  Uranus;  and  above  a  hundred  o^lestial  aoience^  but  also-evinces  the  perspi- 
tiflses  larger  than  the  whole  maea  of  the  Earth  cecity  of  the  human  intelleot,  and  the  eertainty 
and  Moon,  Venue,  Meieoiry,  Mars.  Cerea,  and  uniformity  of  thoaa  physical  lawa  kgr 
Pallaa,  Jono^  ami  Veata  taken  together.  8o  which  the  bodice  of  the  piaoetaiy  system  are 
that  here  we  have  a  planet,  whi^  haa  been  directed,  and  that  the  law  of  gravitation  is 
hid  from  the  view  of  mortals  in  the  profundity  extensive  in  its  iniloenea,  reaching  far  beyond 
of  afMce  for  thousandaof  yearai  axceeding^in  what  were  formeriy  considered  the  banadariaa. 
bulk  a  large  retinue  of  apaeiovaworlda :  Jupa>  of  oor  systeas,  and  probably  exerting  ita  enar* 
tar  and  8atom  alone  are  its  soptriors.  Its  giestbreagbout  all  the  woskia  that  roll  throogb 
apparent  motion  when  diaeavered  was  retro-  the  spacea  of  infinitude.  We  have  here  » 
Ipade  at  4  seconds  per  day.  Its  revolntion  new  eenfirmoHtm  of  the  theory  of  univessal 
round  tlia  sun  is  supposed  to  be  aoeampKahed  gravitation.  Tha  first  atep  in  the  exhibition 
in  100  years.  of  that  law  waa>  the  disooveiy  mode  by- Hew* 

Mr  Lassell  of  Starfield,  near  Livevpaol.  ton  that  tha  earth  attracto  the  moon.  The 
stated  that  aoon  afier  ita  disooveiy,  be  had  principle  was  also  found  to  explain  tha^rava- 
difierent  views  of  it,  and  believea  that  he  lotion  of  the  phioets  round  the  sun.  Besidea, 
may  confidently  assert  that,  it  ia  wrrounded  it  was  found  that  the  movements  of  the  sacond- 
b^  a  Ring  like  that  of  Saturn,  placed  three  ary  planeta  round  their  primaries  are  owinjg 
diameten  from  the  liody  of  the  planet  Thia  to  the  same  cauae.  The  application  of  tbfo 
diaeovery  appears  to  be  confiimd  by  aome  law  likewiae  explained  certain  anomalira  ia 
kte  observations  of  Professor.  Ghallis.  *«Ihave  the  motieii  of  the  moon  and  pUneU  wbieb 
been  able,"  says  he,  *•  with  the  Northnmbe^  were  otherwise  difficult  to  account  for.  A 
land  telescope.to  verify  Mr. LasBeH*s suspicions  great  inequality  in  the  movements  of  Jvpiler 
of  a  Ring,  I  first  received  the  impremion  of  and  Saturn,  which  waa  long  unaccouiited  foTf 
a  ring  on  the  12th  Janiuury,  1847.  Two  in-  was  at  length  traced  to  their  reciprocal  action 
dependent  drawings  made  by  myself,  and  my  on  one  another  by  the  operation  of  thia  law. 
assistant  Mr.  Morgsn,  gave  the  same  repre-  The  eflecta  of  the  attraction  of  planeta  that 
sentations  of  its  appearance  and  position,  could  be  observed,  and  whose  names  vrein 
The  ring  is  very  hitle  open.    Ita  diameter  known,  were  thereby  calcnlated.    In  reepect 
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to  th«  Mwly  diieovOTid  bedy— 4lie  netn  dmj  Um  IStli  of  Aagwi,  1847— only  abooi 
dirtanee  and  po«tioo->*tlM  maut  and  the  aix  weeks  after  Ihe  diaoofeiy  of  Hebe— Mr- 
form  of  its  ortnt,  wera  all  unknown.  But,  Hind,  the  aatronomer  at  Mr.  Biabop'a  oboar- 
by  its  obaenred  efleets  tbese  were  all  so  well  vatoiy  Regent's  Park,  London,  diseovered  aa 
dotermined  as  lo  foide  tbe  observer  almost  to  aiteroid,  which  he  believed  was  a  new  planel 
the  rery  point  of  the  heavens  whsrs  it  was  belonging  to  the  groop  betvrcen  Mars  and 
first  seen.  Thie  fact  stands  almost  ahme  in  Jupiter.  BobMqaont  obeervatioas  have  oob- 
the  reeoids  of  astronomical  saence.  There  firmed  the  accuracy  of  that  opinion,  and 
has  been  no  discovery  of  the  same  kind  be*  placed  beyond  doubt  this  further  triumph  of 
fere  it  in  the  annali  of  astronomy,  end  it  may  English  astranomers.  Mr.  Hind  has  sinco 
lead  to  other  discoveries  of  a  similar  kind,  favoured  the  scientific  vroild  with  the  IbUow- 
We  have  now  no  reason  to  oooelode,  that  we  ing  particulars  of  this  Interesting  wanderar, 
have  as  yet  deicried  the  utmost  boundaries  of  now  for  the  fint  time  ncogniatd  as  bekaging 
the  sokr  system,  sines  a  body  of  ao  great  to  our  solar  system^— ^In  addition  to  tho 
magnitude  has  been  asoertained  to  exist  and  Berlin  maps,"  says  Mr.  Hind,  *<  which  vpo 
to  presscttte  its  annual  courm  around  theeun,  have  revieed,  and  in  aome  instanoss  ooireetad, 
at  needy  double  the  diftanee  of  Uranus.  If  elliptical  charts  of  stars  down  to  the  lOlh 
there  be  another  planet  or  more  beyond  the  magnitude  have  been  formed  for  soma  of  the 
oibit  of  Neptune,  the  obeervations  of  a  nom-  hows  of  Right  Aooen«on,  which  it  is  Mr. 
ber  of  yoari  upon  the  movements  of  Uus  body  Bidiop's  intention  to  publish  as  aoon  as  they 
may  lead  to  a  like  result  again,  and  to  bring  are  completed.  On  the  ISth  of  August,  I 
to  view  other  spacious  orbs  whidi  have  hither-  oomparad  Wolfe's  map  with  the  heavens,  and 
to  been  ooneealed  in  thoss  distant  regions  of  vras  surprised  to  find  an  unmarked  ftar  of 
specs.  It  is  in  this  way  that  the  Creator  8.9  magnitude  in  a  positton  which  vras 
crowns  the  exertions  of  human  genius  and  etamined  on  June  82d  and  July  81st,  wiih- 
tho  inveetigation  of  his  works  with  suecuss  outany  note  being  made.  The  mere  existence 
by  opening  to  our  view  •  mors  expanflve  of  a  star  in  a  poation  where  before  them  was 
prospect  of  hie  boundlaee  and  otemal  empire,  none  visible,  would  net  have  been  suffieieBt 
Tai  Plavit  Hbbb«-— The  brilliant  disco*  to  satisfy  me  as  to  iti  nature,  became  during 
very  of  the  planet  Neptune  by  Adams  and  an  eight-month's  searoh,  I  have  met  with 
Le  Verrier  has  bsen  doeely  followed  by  that  very  many  vaiiable  stars,  a  daas  which  I  be> 
of  another,  which  has  been  doteotsd  1^  M.  lieve  to  be  far  more  numerous  than  ia  generally 
Hencke,  the  discoverer  of  Astnm.  On  the  supposed..  But,  on  employing  the  wire  mien^ 
lirt  of  July,  1847,  at  10  h.  40  m. ».  v.,  M.  meter,  we  were  enabled,  in  lem  than  half  an 
Hencke  of  Dresden  diKOvered  a  second  star,  hour,  to  establish  its  motion,  and  thus  to  eoo* 
not  prsviously  marked  in  his  map,  of  about  vinoe  ourselves  that  I  had  been  fbrtonnta 
the  9th  degree  of  megnitude,  in  867^  ^  enough  to  discover  a  new  member  of  tlm 
light  asosnsion,  and  8^  48^  sooth  declination*  planetary  systeuk  It  may  appear  to  many 
Thie  new  planet  was  observed  on  the  5th  rather  boM  to  announce  the  existence  of  a 
Ju^  from  the  Obssrvatoiy  of  Berlin  in  the  new  planet  from  the  detection  of  so  small  an 
meridian,  and  in  the  rsfrading  telescope,  amount  of  mdlions  as  9f'A  in  right  ascenaion  ; 
Thit  body  ie  considersd  as  bekmging  to  the  but  such  is  the  firm  mounting  of  the  largo 
smaller  planets  between  Man  and  Jupiter,  refracting  teleeoope,  and  the  perfection  of  the 
This  planet  has  been  subiequently  observed  micrometera,  (for  which  we  have  to  thank 
by  M.  Schumacker,  M.  Encke,  M.  Romker,  Mr.  Dolland,)  that  a  far  smaller  change  vrould 
Mr.  Hind,  Profesaor  CbalUi^  Dr.  PetcrKm  and  have  been  sufficient  to  convince  us  of  the 
Mr.  LasselL  Mr.  Hind  has  computed  its  nature  of  tbe  object  in  question,"  Tho  fol* 
elemente  as  follows:  lowing  am  all  the  observations  yet  made : — 


Epocb  of  mesa  tnonaly,  July,  1847, *£J1#  u.         i^^ 

Greenwich  mean  time                    .  VS^  W  H"  .^.  ,-     «  &  J?"  ioitTtS  JEL.     lio^Jv^*  « 

auUt«.tp.rM      ....       «04y..«..  yh.  nwn.  Jri»  w«  fixed  upon  J^  Mr. 

From  tbese  statements  it  appears  that  this  Bishop  as  an  appropriate  name  for  this  new 

planet  comes  between  Vesta  and  M.  HenckeV  planet    The  vfmhfA  adopted  for  its  destgna. 

other  planet   Astrea.    It  has  been   named  tion  is  a   semidrrle  with  an  interior  atar. 

Hebey  following  the  nomination  of  tbe  illus-  Mr.  Hind  says,  "  This  plsnet  bss  been  de- 

trious  GauKS,  to  whom  the  office  was  delegated  tected  in  a  systematic  search  instituted  ex- 

by  Hencke.  prossly  with  a  view  to  the  discovery  of  such 

Tub  Plavst  Ieis. — On  the  night  of  Fri*  a  body,  and  commenced  in  November,  1846. 
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The  Beriifi  mapB  wen  emplogred  tm  fn  w»  torn  of  theie  bodiee  had  been  detected,  but 

tbey  eitend :  amell  ftars  of  the  9tb  or  10th  do  farther  dieoorery  wee  made  in  reference 

magnitude  not  marked  in  the  mape,  being  to  them  till  December,  1846,  when  Aatnaa 

inaerted  from  time  to  time,  ae  thej  came  under  waa  diaeovered* 

eiamination."     Obaemtiona    of  JHe  have  Varioaa  inquiriea  are  aqggeated  to  the  mind 

likewiae  been  made  by  Pnrfeaaor  Challia,  Mr.  when  contemplating  the  peculiar  phenomena 

Graham,  Dr.  Peteraon  at  Altona,  M.  Rnmker  which  theae  bodiea  preaent.    If  theae  email 

at  Hamburg,  and  Pro6aM>r  Encke  at  Berlin,  planeta  once  ibrmed  the  component  porta  of  a 

The  Planct  PtoBA^ — Since  the  diaeoireiT  large  planet,  at  what  period  did  the  disruption 

of  the  planet  >w,  Mr.  Hind,  at  Mr.  Biahop^  take  place  1   Waa  that  planet  then  inhabited  t 

obeervatorj,  Sooth  Villa,  Regent's  Park,  has  And  if  inhabited,  what  waa  the  fate  of  ita  in« 

diaoovered  another,  within  fittle  more  than  habitants  1     Were  f hey  entirely  destroyed  by 

two  months  after  Iris  was  diacorered.    This  the  awful  catastrophe  1  or,  did  the  inhabitants 

new  body  waa  diaeovered  on  October   18,  of  the  diftivnt  fragments  fly  off  along  with 

1847.    A  few  hours'  obaervation  proved  it  to  that  portion  of  the  original  planet  which  they 

be  a  new  planet^— the  eighth  of  the  remarkable  'occupied  !     Are  these  bodiee  still  inhabited  1 

group  between  the  orbits  of  Mara  and  Jupiter,  or,  are  they  flying  like  shattered  masses,  and 

SmoD  the  epoch  of  diacoveiy  tlie  brightneaa  of  barren  deeerta,  throogh  the  voids  of  apace  1 

the  planet  has  considerably  increased,  and  And  if  so,  are  they  ever  agnin  to  be  repeo- 

now  equale  that  of  a  star  of  the  eighth  mag-  pled  I     To  such  impiiries,  however,  no  satis* 

nitode.    At  Mr.  Bishop's  requeat.  Sir  John  fiictoiy  answers  can  he  expected  while  we 

Herachel  has  named  it  ••  Flora,"  with  a  flower  remain  in  the  preaent  atate.    On  the  other 

(a  mse)  for  the  symbol.    This  new  body  haa  hand,  if  we  do  not  admit  the  hypothesis  of  a 

aho  been  observed  by  Professor  Challis,  E.  I.  large  planet  having  been  disrupted,  it  is  very 

Cooper,  Esq^  Mr.  Graham,  Prolisssor  Encke,  difficult  to  account  for  (the  present  poeition, 

Rrofessor  Schumacher,  M.  Peterson  and  M.  motions,  and  other  phenomena  of  these  bodies, 

Rnmker.  so  very  diftrent  from  the  hsrmony,  proper- 

From  the  above  statenwnte  it  appeara  that  tion,  and  order,  which  characterixo  the  other 

three  new  primary  planets  have  been  brought  amngementscrf'tlie  solar  system.  As  already 

to  light  during  the  year  1847,  and  that,  too^  atated,  they  are  neariy  of  the  aame  diatancee 

within  lees  than  the  space  of  fbur  montha,  the  from  the  ann,  and  perform  their  revolution 

flrat  of  them  having  been  diacoverad  on  tlie  nearly  in  the  aame  periods ;  their  orbits  are 

1st  of  July,  and  the  third  on  the  18th  of  the  more  eccentric,  and  nave  a  much  greater  de- 

ibllowing  October.    It  is  remarkable,  too,  that  gree  of  inclination  than  those  of  the  other 

they  all  belong  to  that  class  of  comparatively  planets;  and  what  is  very  singular  and  nna^ 

email    bodies,    eometimee   called   iUferoMb,  countable,  their  orHis  crott  each  othtr,  so 

which  move  between  the  orbits  of  Man  and  that  there  ia  a  posaibility  of  theee  planeta  im- 

Jupiter,  and  are  all  inviaible  to  the  naked  eye.  pinging  upon  each  other  in  the  course  of  their 

Those  bodies  revolve  neariy  at  the  same  die-  revolutions.    Theee  drcumstancee  seem    to 

tanoe  from  the  sun,  and  the  times  of  their  indicate  that  the  bodies  in  question  are  not  in 

revolutions  round  the  sun  are  not  much  difi  that  order  .and  arrangement  in  which  we 

ferent  from  each  other,  and  tbey  are  now  skiould  suppose  an  all-wise   Creator  would 

found  to  be  at  least  tight  in  number.    There  have  placed  them  at  their  original  creation,  ao 

is   a  considerable  degree   of  mystery   that  that,  whatever  view  we  take  of  these  snoma- 

hangs  over  the  iaola  and  drcnuMtancrs  coin  loos  bodies,  there  appeara  to  us  something  m- 

nected  with  these  bodies,  which  prevents  us  explicable,  mysterious  and  incomprehensible, 

from  forming  precise  and  definite  conceptions  But  we  may  rest  assured  that  their  preeent 

respecting  their  nature  and  destination.    It  is  state,  whatever  it  may  be,  is  in  full  accordance 

generally  supposed  that  they  once  formed  the  with  the  wisdom,  rectitude,  and  benevolence 

component  parts  of  a  large  planet,  which  for-  of  the  Moral  Governor  of  the  Universe, 

merly  retolved  near  the  regions  they  now  o^  Rapid  Pboobiss  of  Astbohoxical  Die* 

cupy,  but,  by  some  powerful  internal  force,  covxbt.— Since  the  beginning  of  the  17th 

had  been  disrupted  into  a  number  of  smaller  century,  a  little  before  the  telescope  wae  ap« 

planets,  which  form  the  bodies  which  have  plied  to  the  heavens,  no  less  than  thirty-ono 

been  lately  diacoverad.    How  many  of  theae  bodiee,  unknown  before,  have  been  added  to 

emaller  bodiee  may  eziat  it  ia  now  impoasible  our  views  of  the  Solar  System.    In  the  year 

to  determine,  since  others  may  still  be  die-  1608,  seven  bodies  were  known  to  belong  to 

covered;  for  it  would  be  as  unreasonable  to  our  system,  namely,  the  Son  and  Moon,  Mer^ 

conclude  that  we  have  now  discovered   the  cury,  Venus,  Mars,  Jupiter,  end  Saturn.    In 

whole  of  them,  as  t»  wouki  have  been  when  1700,  then  had  been  added  eleven  moving 

only  two  or  three  of  them  were  discovered,  bodies,  nsmely,  four  satellites  of  Jopiler,  five 

Between  the  begioniog  of  1801,  and  1807,  of  Saturn^  the  Earth  itself,  which  waa  now 

(1088) 
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(qWj  raoQgfiiied  w  •  pl**^  *b4  Halley'a  taUoo.  at»y  m  M^act  that  «li11  mora  brilliml 
oonif  t,  Ibottgh  Uie  prodictioo  bad  not  been  diKuTeries  will  be  unfolded  to  oor  view.  It 
verified.  In  ISOO,  tben  bad  been  added  U  to  be  boped  tbnt  American  aatrDmnMi 
nine,  namely,  Uranus  and  ita  aix  iftlelliteii,  will,  era  long,  be  iBatramental  in  making  new 
witb  two  Balellites  of  ttetimL  Tbeee  were  diacoverias  in  tbe  boawna,  aince  aome  of  them 
•11  discovered  by  tbe  late  Sir  Wm.  Heracbel;  bave  lately  proewed  meat  powerful  iastni- 
•nd  Ibis  celebrated  obaerver,  at  bb  death,  left  ments  of  obaervation.  It  is  to  be  bopcd  thtt 
tbe  aolar  ayatom  balf  as  large  again,  in  num-  Prufeaaer  Milcbell,  of  Cindnnaii,  who  hti 
ber  of  bodiea,  as  he  found  it.  Bi^pe  tbe  be-  been  fiimiabed  with  an  observatory,  and  ao 
ginning  of  tbe  year  1800,  there  bave  been  cicelient  inatrument  of  observetieot  will  mob 
added  twelve,  naoMsly,  Veata,  Juno,  Ceree,  oomply  viitb  the  requiailion  of  throve,  tod 
Pallaa,  Astrca,  Helie,  Iris,  Flora,  Neptune,  naeaau  re  all  the  double  and  multiple  stars  south 
the  aateliite  discovered  by  Mr.  Laaaell  aa  i^  of  tbe  equator.  It  ia  also  coikfiUently  expect* 
▼olving  round  tbe  planet  Neptune,  Encke**  ed  that  Mr.  Bond  of  Cambridge,  MasaecbiiseU% 
Qomet,  and  Diela*a  comet.  will  follow  up  bia  diapovei^  of  analysing  the 

Notwithstanding  the  dieoovariea  which  hfve-  gn*at  nebula  of  Orion  by  similar  dtsooveria 
lately  lieen  made  in  tbe  planetary  ayalem,  and  in  the  nebulous  regiona  oi  the  heavens.  Tbs 
in  other  regiona  of  the  heavena,  we  are  not  great  Cambridge  achromatic  telescops  is  sn 
to  imagine  that  we  have  yet  arrived  at  boun-  instrument  which  does  honour  to  the  Usrvard 
dariea  in  creation,  beyond  which  we  cannot  Univeraity,  and  to  the  United  States.  Froia 
pass.  Only  a  few  years  have  aa  yet  paaaed  what  it  baa  already  performed,  it  sppesn 
since  the  planet  Saturn  waa  coDaidered  aa  tbe  acarcoly  iaianar  to  the  monater  teiesco|»  of 
utnMMt  boundary  of  our  plaoelaiy  ayatem^  the  Earl  of  Roaae,  64  &ct  in  length,  and  fi 
whose  orbit  ia  removed  900  millkwie  of  nailes  feet  in  diameter, 
from  tbe  sun.    But  now,  plaaeta  have  been 

diacovered  at  double  and  treble  tbia  distance,  . 

at  eighteen   hundred  raiUioaa»  and  at  three 

tbouaand  nullions  of  milea  ftom  tUa  central  JI, 

luminary,  and  at  auch  imnwiiae  dialanoaa  re- 
tained in  their  cirtuts,  and  guided  by  the  influ-  BRIEF  SKETCH   OP  THE   HBTOBT 
enoe  of  the  attractive  poweia  of  the  aun*  Thd  Qp  ASl^RONOM Y. 

planet  Neptune  movea  in  an  orbit  five  tbou- 
aand seven  hundred  millioQa  of  milea  in  diam-  AaTaoirovT  w«a  undoubtedly  one  of  thi 
eter,  and  about  eighteen  thouMod  mUliona  of  eo^He^  of  the  adeooee  cultivated  fcy  Uw 
miles  in  circumference ;  and  were  a  ateam  human  raee.  Some  of  ita  foots  and  first  pria- 
carnage  to  move  round  tbia  vail  enele  at  tbe  ^iplea  oraat  have  been  known  from  tbe  l»gia- 
rate  of  twenty  milea  an  hour,  it  would  require  njng  of  the  worid.  For  when  the  sbadss  sf 
more  than  a  hundred  tbouaand  yean  before  it  ^i^tii  bave  opened  to  view  the  oioie  finas. 
wouU  complete  the  vaat  cirouiL  Aa  we  liave  n^pt,  diveiaified  with  a  multitude  of  shiuag 
no  leaaon  to  conclude  that  we  have  net  reach,  orbe— the  moon  walking  ia  brighuiesa-ths 
ed  tbe  utmost  bounds  of  out  ay^m,  a  la  not  p]«„^  movoig  in  their  oonrsea— and  tbabsit 
at  all  improbable  that  pkneta  of  a  larg^  aise  ^i  stare  diqilaying  their  diveiaified  radianes 
may  exist  far  beyond  the  orbit  of  Neptune,  ^Mch  a  aoane  must  have  attracted  the  attea- 
which  may  yet  be  discovered  by  the  peiaever-  Uan  of  every  epectator,  and  led  faim  loolesrw 
ing  eflbru  of  our  aatroooneia,  and  aome  of  thrir  appaieni  moliona^  and  to  iiiqeirs  iaia 
which  may  never  be  v wUe  te  mortal  eyea.  y^^ir  order  and  amngement,  and  their  ass  ia 
It  will  now  be  more  diflkolt  than  fiMrmerly  to  ,Maauriiig  the  eiaot  length  and  propartisBS 
make  delineations  of  tbe  orbito  of  tbe  planeta,  gf  ^^y^  ^^  montlM,  and  years.  Hence  our 
when  they  arc  intended  to  be  lepreaented  in  Engliab  poet,  Milton,  very  pioperiy  reprsisots 
the  relative  proportiooa  of  their  diaUnces  from  our  first  progenitora,  Adam  and  Eve,cebAial- 
the  sun,  unless  the  delineatmn  be  made  on  a  t||^  praiaea  of  their  Maker,  after  lakiog  a  sof^ 
very  large  scale,  for  otherwise  the  orbito  of  «ey  of  the  nw4Mnal  heaveea. 
Mars,  the  Earth,  Venus  and  Mereuiy,  would 

^pear  so  close  to  each  other  aaacareely  to  be  Aa4ii. 

diatinguisbed.  <«  Tlwss  are  thy  g lertoas  works.  Parent  of  flsoi 

On  the  whole,  what  further  daoeveriea  may  Atoiwbty !  thuia  tbia  anlveraai  frsiae, 
yet  be   made  in  tbe  celeatiiA   legiona  it  ia  Thu.wond»roosfkir;tliys«lfbowwoDd'roailheai 

ecarcely  for  us  to  anticipate.    But  ia  propor-  s^a. 

tion  to  the  numlier  of  tboae  who  devote  them-  Uaspesksble  •.  who  sin*st  above  ibess  beavtai 

aelvea  to  celestial  observations,  and  in  propor*   Tn  im  inviaible,  or  dimly  ce«B 

on  telescopes,  and  other  instromento  of  obaer-  ^i^ 


APPENDIX.  Ill 

HtfDoe  we  find  Ihat  Jewphns,  in  his  book  Anairimander,  Pythagoras,  Aristarchas,  and 

of  the  ^  Antiquitiea  of  the  Jews,"  relates  that  others.    Pythagoras,  who  flourished  abont  five 
*<8eth  and  ius  descendants  were  penons  of  hundred  years  before  the  Christian  era,  taught 

happy  tempers,  and  fived  in  peace,  employing  that  the  sun  was  in  the  centre  of  the  universe; 

themselves  in  the  study  of  astronomy,  and  in  that  the  earth  is  globular,  and  moves  round 

other  researches  after  useful  knowledge."   He  the  sun ;  that  Venus  is  the  morning,  as  well 

also  remarks  that,  **  God  indulged  the  ante*  as  the  evening  star ;  that  the  moon  reflects 

diluvtans  with  a  long  life,  that  they  might  the  sun's  rays,  and  is  inhabited;   that  the 

bring  astronomy  and  geometry  to  perfection."  stars  are  worlds,  and  that  cometi  are  wander- 

And  the  long  lives  of  men,  at  that  period,  ing  stars.    This  is  nearly  the  system  which 

when  many  reached  the  age  of  eight  or  nine  was  restored  by  Copemicns,  in  the  fifteenth 

hundred  years,  had  a  tendency  to  improve  century. 

the  adence  of  astronomy;  since  the  same  in-  Hipparchus,  bom  at  Nice,  in  Bithynia,  ap- 
dividual  might  observe  the  planet  Saturn  go  pears  to  have  made  considerable  advances  in  • 
through  more  than  thirty  revolutiona.  We  the  cultivation  of  every  branch  of  astronomy, 
have,  therefore,  reason  to  conclude  that  many  He  flourished  about  one  hundred  and  fbr^ 
of  the  antediluvians  were  intelligent  astrono-  years  before  Christ  He  was  among  the  firrt 
mors :  but  their  observations,  if  they  were  astronomers  on  record  who  attempted  to  nura* 
ever  recorded,  must  have  perished  in  the  gene-  ber  the  stars,  and  to  determine  (heir  exact 
ral  deluge,  unless  Noah,  who  was  a  wise  and  positions.  He  was  first  induced  to  commence 
good  man,  had  secured  some  of  the  most  valu-  this  labour  in  consequence  of  the  appearance 
able  of  them  in  the  ark,  and  transmitted  the  of  a  new  star,  in  order  that  succeeding  astro- 
results  to  his  posterity.  nomers  might  learn  whether  any  changes  take 

After  the  dsluge,  the  nations  most  noted  place  in  the  heavens, 

for  the  cultivation  of  the  sdenoe  of  the  hea-  Ptolemy,  a  native  of  Pelusium,  in  Bgypt» 

vens  were  the  Chaldeana,  the  Egyptians,  and  bom  in  the  year  69,  is  the  most  ancient  as- 

the  Chinese.    It  is  remarked  by  Jooephus  tronomer  whose  works    hsve   been  handed 

that  Abraham  was  a  most  attentive  observer  down  to  our  times.    His  Almagest,  or  the 

of  the  stars;  that  he  was  a  persoo  of  great  c^reat  composition,  is  that  to  which  we  are  in- 

aagactty,  both  for  understanding  all  things,  debted,  not  only  for  his  own  observations,  but 

and  persuading  hb  hearers,  and  that  he  first  for  almost  all  that  remains  of  Hipparchus, 

brought  astronomy  from  Chaklea  into  Egypt  Aristillus,  Timocharis,  and  the  ancient  Baby- 

The  Egyptians  sppear  to  have  made  some  lonians.  According  to  the  system  of  Ptolemy, 
progress  in  astronomy,  at  as  early  a  period  as  the  earth  is  immovable  in  the  centre  d  the 
the  Chaldeans.  Their  Pyramids,  the  most  universe,  and  the  planets  move  ronnd  it  in 
ancient  monuments  in  the  world,  prove  their  the  following  order :  first  the  moon,  then 
skill  in  practical  astronomy,  as  they  are  all  Mercury  and  Venus ;  next  to  Venus  the  sun ; 
sitoated  in  soch  a  manner,  that  their  several  then  Mars,  Jupiter,  and  Saturn,  in  the  order 
^des  front  very  exactly  the  feor  cardinal  here  stated ;  and  above  all  these>  the  finna- 
points,  esst,  west,  north,  and  south.  The  ment  of  the  fixed  stars,  all  which  were  coo- 
system  adopted  by  the  Egyptians  was  the  ceived  as  revolving  round  the  earth  every 
following:  they  conceived  that  the  planets  twenty-four  hours.  He  supposed  thst  the 
MSTcury  and  Venus  revolved  like  satellites,  planets  moved  round  the  earth,  each  in  a 
around  the  ran,  their  orbits  being  carried  vast  solid  trsnsparent  globe,  having  the  plane! 
along  with  him  in  his  revolution  round  the  attached  to  its  surfa^;  and  as  these  transpa- 
•arth.  They  supposed  the  earth  immovable  rent  spheres  did  not  account  for  all  the  m<^ 
as  the  centre  of  the  system,  and  the  other  tions  snd  apparent  irregularities  of  the  hea- 
ealestial  bodies  to  turn  around  tha  same  een-  venly  bodies,  he  contrived  others  and  still 
trs;  first  the  moon,  then  the  sun,  about  which  more  complicated  machinery,  soch  as  cyclesi 
they  supposed  Mercury  and  Venus  to  revolve,  epicycles,  deferents,  etc.,  in  order,  if  possible, 
next  the  pisnet  Mars,  then  Jupiter,  next  to  to  solve  appearances.  This  system,  notwith 
Jupiter,  Saturn,  and  lastly  the  aphere  €i  the  standing  its  absurdity,  and  iu  contrariety  to 
fixed  stars.  The  Chinese  pretend  that  their  the  appearances  of  the  universe,  oontinucd  in 
nation  studied  sstronomy  soon  after  the  flood,  vogue,  even  among  the  learned,  for  the  space 
and  date  their  astronomical  knowledge  from  of  more  than  one  thousand  four  hundred  year^ 
Pohi,  the  first  of  their  kings;  supposed  by  or  till  the  middle  of  the  fifteenth  century 
some  to  hsve  been  Noah,  as  it  is  understood  During  this  period,  a  few  individuals  appeared 
that  he  journeyed  with  his  children  in  the  di-  who  cultivated  astronomy,  such  as  Almansor^ 
rectioQ  of  China,  about  the  time  of  the  build-  Almanon  and  others  smong  the  Arabians; 
ing  of  the  tower  of  Babel.  Uhigh  Beigh,  a  prince  of  Tartary;   Alha 

Among  the  Greeks,  astronomy  was  culti-  xen,  an  Arab  in  Spain;  Alphonso  X.,  king 

vsted  by  Thales,  the  Milesian,  Anaxagoras,  of  Castile;  Roger  Bacon,  and  ssveral  others  i 
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lot  thqr  an  adopted  Om  tlmnd  hjrpoUMii  of  tlw  t^mmomtwrn  o— ictea  wA  Sttomim, 
Ptolomjr*  hi  mlitf ,  to  iauneim  riag  MnooDduig  tlM 

About  tho  beginninf  of  tho  fiztoonth  qob-  pbael,  oiid  Ikiity  thooMHid  iiiilw  dkUnt  ftoa 
tarjFi  Copenuco^  a  bold  and  orif  inol  goniua,  oveiy  part  of  it  He,  at  Hm  sum  tioM^  ^ 
Il0^  to  bo  dutinguisbod  for  fm  attaiomonte  oovared  tho  fonrtk  aatellite  of  Satoro;  and  ia 
ip  aatronomj.  Porceiniig  tbat  the  cIuomj  tboae  and  othorob— itationa  hoowd  tektcofm 
%Bd  uimatural  q^ftom  of  Ptolomj  oould  oevor  of  hii  own  oonatmclioii  of  twelft,  twvatf- 
aoeount  for  tho  oMtiooa  and  apaoaraiioes  of  tfareo,  and  e^m  ISO  Aet  in  length.  8oa» 
the  oeleetaal  oiba,  be  adopted  the  rjthafoiean  time  aAarwaidi,  Caawity  a  French  utienflBHr 
ajetem,  which  bad  been  broached  five  hnndrpd  dieoovered  the  fint,  eecond,  third,  and  fiAh 
yean  before  Chriet,  and  wrote  a  pvofoond  latellitee  of  Satam,  and  the  periodi  of  the 
treatiae  in  confinnation  of  it,  entitled,  '•  AitrcH  rotation  of  Mais  and  Venna. 
noay  Reetored  {  or,  Tha  BevolutiMie  of  the  About  the  period  to  which  we  now  aBodr 
l^leetial  Orba."  With  a  boU  and  daring  flooriebed  the  iUoetriooe  8ir  Iiuc  Newtoa, 
hand,  he  dashed  the  cryatalliiie  orba  of  Plole*  who  laid  the  foondatioo  of  physical  aitraoooqr. 
lay  into  pieces,  swept  away  hia  cycles,  epi-  About  the  year  1666,  wImui  in  the  tweatf- 
cydes,  and  deferenls,  placed  tho  son  in  tho  Ibarth  year  of  his  age,  he  rBtireJirom  Cam- 
eantro  of  the  ^ilein,  removed  the  earth  from  bridge  into  tfie  ooon^  on  aooount  of  (ha 
ila  quiescent  atate,  and  aet  it  in  motion  plague,  and  sitting  one  dey  in  an  oichard, 
through  the  regions  of  the  firmament,  in  under  a  tree,  an  apple  happening  to  fall  opoa 
company  with  the  other  planetary  orbs.  This  his  head,  led  him  into  a  number  of  rrflectiooL 
system  was  at  firat  violently  oppoaed,  both  by  Reflecting  on  tlM  power  by  which  all  t«na> 
the  vulgar,  the  dignitaries  of  tho  Romish  trial  bodies  gravitate  towards  the  earth,  it 
church,  and  pretended  philosopher^  as  con-  occurred  to  him  that  aa  this  power  ia  not  leo- 
trary  both  to  aense,  reason,  and  Scripture,  and  sibly  diminished  in  any  distsnce  to  whieh 
many  of  ite  abettora  were  subjected  to  vtolant  we  can  raoede  from  the  earth'a  eenire,  theio 
persecutions.  But  it  ia  now  univeraally  ra-  asemcd  raaeon  to  conclude  that  it  extendfd 
oeived  by  all  men  of  learning,  and  by  evaiy  much  (utther  than  it  was  generally  aoppowd, 
one  who  baa  inveatigated  the  motions  and  and  even  might  extend  as  frr  aslhemooa; 
other  phenomena  of  tho  heavanai  It  baa  and  if  thia  were  true,  he  concluded  that  her 
opened  to  our  view  the  harmony  and  order  of  motion  would  be  inllaenced  by  it,  and  that 
the  planotery  systemt  the  wisdom  and  iuteUi-  probably  it  was  this  veiy  Ibree  which  relaimd 
gence  of  ite  great  Author,  and  laid  the  foundn-  her  m  her  orbit  Following  out  theaa  nb- 
tion  of  all  the  dieooveriee  which  have  anbee-  lime  oonoeptions^  he  began  the  compontM 
qucntly  been  made  in  this  seienee.  It  was  of  his  immortal  warfc,  the  ••  Piindpia,"  whieh 
afterwards  ably  supported  by  the  writings  and  was  publish«l  in  1687,  in  Latin,  under  Iha 
observations  of  Galileo^  Kepler,  Oasasndi,  title  of  <«  Mathamatical  Principlee  of  Natonl 
Heveliua»  Huygena,  Caaaini,  and  other  cole-  Philoaophy."  B«  aleo  invented*  a  raHeeliBf 
brated  sstronomera,  by  whom  ite  principlee  teleaoope,  which  bears  hie  name, 
have  been  eetebli4ked  on  a  foundation  ateblo  ConteaBpomry  with  Newton  were  Dr. 
and  pemanent  aa  the  lawa  of  the  univerae.       Hooke,  Flamstead,  Halley,  Bradley,  Rociaer, 

About  sixty  or  seventy  yean  after  the  publi-  Richer,  Pioard,  Muraldi,  and  otbera,  whow 
cation  of  thia  ayetem,  the  invention  of  the  laboure  greatly  contributed  to  the  improTemeot 
teleeoope,  and  the  disooveriea  made  with  this  of  astronomy.  Flamstead  was  the  firat  aiHe* 
instrunoent  by  Galileo,  tended  to  confirm  ite  noroer  royal  in  the  Obeervatoiy  at  Greenwieh, 
principlee,  and  to  expand  our  viewe  of  the  and,  for  nearly  half  a  century  wss  a«idsoot 
sublimity,  the  variety,  and  multitude  of  tho  in  his  observatione  of  the  heavenly  hodiea 
olyecte  which  the  univerae  displayai  This  He  foroaed  a  catalogue  of  toon  than  ihrBa 
illuatrioua  astronomer  firat  dieoovered,  by  hia  thouaand  atara,  with  their  right  aaeeonoo^ 
teleaoope,  the  aatellitaa  oi  Jupiter,  the  phasee  longitudee,  solar  distanoaa,  and  apparent  oag- 
of  Venus,  the  spote  of  the  sun,  and  the  rota-  nitodee.  Roomer,  a  Danish  sstrooomef,  was 
tion  of  this  globe  round  ite  axia,  the  moun-  the  firrt  who  disooverrd  the  prograanva  om^ 
tains  and  vales  in  the  moon,  the  stare  in  the  tion  of  light.  By  comparing  the  eclipaea  «f 
Milky  Way,  and  an  extreordinaiy  phono-  the  firrt  satellite  of  Jupiter  with  the  Umea  «f 
m^non,  which  he  imagint^  to  be  too  small  their  immersions  and  emeraiona  given  by  th« 
globea,  oonneeted  with  the  planet  Satum.  tebles  of  Caeaini,  he  found  tbat  the  error  af 
Theee  diaooveries  were  made  about  the  year  the  teblea  depended  on  the  distance  hetwaan 
1610,  aoon  after  the  teleaoope  was  invented.  Jupiter  and  the  earth,  and  hence  he  condodad 
Ahout  forty-eight  yean  afterwards,  Hoygens,  tbat  the  motion  of  light  wee  not  instantsnaoo^ 
a  celebreteJ  mathematician  and  astronomer,  and  that  it  moved  acroee  the  diameter  of  tha 
in.  Holland,  with  telesoopee  of  a  much  larger  eorth*e  orbit  in  about  eizteen  minutea,orat 
ai^  than  thoaa  of  GalUan,  dimovend  that  tho  rate  of  192,000  miles  in  aseeoud. 
(iOS6> 
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Tew  diicotieriet  wera  rasde  in  the  hetTeni  idence  of  the  iMs^voi.  R  is  to  be  hoped  that 
from  the  beginning  of  the  eighteenth  centnry  the  Earl  of  Roiie,  by  means  of  the  large  and 
till  the  period  when  Sir  W.  HerKhel  applied  splendid  telescope  he  has  lately  erotted,  will 
his  large  telescopes  to  the  spaces  of  the  firroap  be  enabled  to  make  new  discoveries,  and  td 
ment  His  discoveries  have  greatly  extended  enlarge  our  views  of  (he  grandeur  of  the  aide- 
oar  views  both  of  the  planetary  system,  and  real  heavens.  He  has  already  analysed  aomi 
of  the  sidereal  heavens.  On  the  13th  March,  of  the  neblus,  and  shown  (hem  to  consist  of 
1781,  he  discovered  a  new  planet  beyond  the  immense  dusters  of  stars  which  eould  not  be 
orbit  of  Saturn,  to  which  he  gave  the  name  of  perceived  by  any  former  telescopes ;  and  thi% 
Georgiom  Sidus ;  but  it  is  now  generally  die-  we  would  hope,  is  onlv  a  piBlude  to  still  more 
tinguishfd  by  the  name  of  Uranus.  On  the  sublhne  discoveries.  What  lurther  advanoet 
1  Iti)  January,  1787,  he  discovered  the  second  astronomy  may  vet  make,  we  dare  not  ventuM 
and  fourth  satellites  which  move  round  this  to  anticipate.  The  number  of  individuals  who 
|»lanet;  in  1790  and  1794,  he  discovered  fbuf  devote  themselves  to  this  study  is  gradually 
other  satellites  revolving  round  the  same  body,  increasuig;  ita  instruments  of  observation  are 
In  1789,  he  discovered  the  sixth  and  seventh  rapidly  improving;  and  we  can  scarcely  sef 
ntellites  of  Saturn ;  he  also  determined  the  boundaries  to  the  discoveries  that  may  yet  be 
fotation  and  figure  of  this  planet — discovered  made.  In  fhtore  ages,  man,  by  the  improve* 
that  it  had  a  double  ring,  and  was  marked  with  ments  m  optical  and  other  instruments,  may 
aeveral  belts  parallel  to  ito  equator.  His  son,  be  able  to  penetrate  much  farther  into  the  di^ 
Sir  J.  Herschel,  has  also  distinguished  himself  tant  regions  of  the  universe  than  he  has  hiih« 
by  his  unwearied  observations  on  the  heavens,  erto  done,  and  may  descry  mvriads  of  Objeeti 
In  conjunction  with  Sir  J.  South,  he  produced  which  have  hitherto  remained  mviaible  in  the 
a  caulogue  of  880  double  sUrs,  whose  die-  onezplored  regions  of  immensity.  And  after 
Unces  and  angles  of  position  they  had  deter-  ell  the  discoveries  which  mortals  can  bring  10 
mmed  with  the  utmost  precision.  Sir  J.  ▼iew  from  this  terrestrial  sphere,  the  greatef 
Herschel  afterward  produced  a  list  of  upwards  pvt  of  the  worito  of  the  Almighty  will  still 
of  8800  double  and  triple  stars,  from  his  own  KOiain  to  be  explored  throughout  the  agce  ef 
solitary  observations,  accompanied  with  all  the  eternity, 
micrometrical  measurements ;  and,  about  ten 
or  twelve  years  ago,  he  went  to  the  Cape  of  '  ■ 

€k>od  Hope  for  the  purpose  of  making  obser-  

tations  in  the  southern  region  of  the  heavens,  iil- 

and  made  some  interesting  discoveries.    On 

the  1st  of  January,  1801,  M.  Piazzi,  a  SiaTian  EXPLANATION  OF  ASTRONOMICAL 

tatronomer,  discovered  a  small  planet  between  TERMS. 

the  orbits  of  Mars  and  Jupiter,  which  has  been 

named  Ceres.    On  the  28th  March,  1802,  Dr.  Aberration,  an  apparent  change  of  plaoe 

Olbers,  of  Bremen,  discovered  another  planet,  in  the  fixed  stars,  which  arises  fimn  (he  m^ 

near  the  same  region,  which  is  named  Pallas,  tion  of  the  earth  combined  with  the  motion  of 

On  the  1st  September,  1804,  Mr.  Harding,  of  light 

Lilienthal,  discovered  another,  which  is  named  Aehemar,  a  fixed  star  of  the  first  magni" 

Juno,  distinguished  for  the  great  eccentricity  tude,  in  the  constellation  Eridanus,  m.  jl.  1 

and  inclination  of  its  orbit     On  the  20th  hour,  31    minutes. — ^Dec  68  degrees,   16} 

March,  1807,  Dr.  Olbers  discovered  a  fourth  minutes. 

planet,  which  he  named  Vesta.  The  latest  di^  Aehronieal  rising  or  setting  of  a  planet,  or 

eovery  of  this  kind  we  have  to  record  was  star,  is  when  it  rises  at  sunset,  or  seta  at 

made  by  Mr.  Hencke,  of  Driessen,  on  the  8th  sunrise. 

December,  1845,  when  he  discovered  another  Aldebaran,  a  fixed  star  of  the  first  magni> 

planet  somewhat  similar  to  the  four  now  men-  tude  in  theiiead  of  the  constellation  Tanm; 

tioned,  which  is  nearly  at  the  same  dbtance  sometimes  called  the  BuWt  eyt, 

fit>m  the  sun,  and  accomplishes  its  revolution  Aerolitea,  or  air-stones,  are  eemi-metallie 

in  nearly  the  same  period  as  the  others.  This  substances  which  are  found  to  fall  from  thie 

planet  has  been  named  Astrsa.  atmosphere  in  difierent  countries.    Some  phl- 

In  the  present  day  there  are  many  distin-  losophers  have  imagined  that  they  are  the 

guisbed  cultivators  of  astronomical  science,  fragments  dt  a  planet  that  had  been  borat 

from  whose  observations  and  researches  new  asunder. 

discoveries  may  be  expected.    The  names  of  Afgol,  a  star  in  Medusa's  head  which  v»- 

South,  Herschel,  Airy,  Smyth,  Robinson,  the  Hes  from  the  second  to  the  fourth  magnitude. 

Eari  of  Rosse,  Schumacher,  Struve,  Harding,  AKolh,  a  fixed  star  in  tlie  tail  of  the  Great 

Bessel,  Arago,  and  a  multitude  of  others,  are  Bear. 

well  known  as  distingoiahed  coltivatorB  of  the  Almieanten,  imaginaiy  circles,  which  are 
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iiQppotad  to  be  dmwn  panUel  to  the  horizon,       Cardinal  points  of  the  oompoM;  the  east, 
end  to  pen  through  every  degree  of  the  me-  weit,  north,  and  soath  point*. 
riJien,  to  show  the  altitude  of  acoleetiAl  object       Cardinal  pointt  of  the  ecliptic:  the  fint 
tboTe  the  horizon.  points  of  the  aignt,  Ariea,  Cancer,  Libra,  and 

Allitude,  the  height  of  the  ran,  moon,  or  Capricorn, 
ptara  above  the  horizon,  reckoned  in  dogreea       Centrifugal  force,  that  force  bj  which  any 
and  minutee,  on  a  vertical  circle.  revolving  body  endeavoura  to  fly  off  from  the 

Amphiaeiit  •  name  given  to  the  inhabitants  centre  of  motion  in  a  tangent  to  the  circle  it 
of  the  torrid  zone,  on  account  of  their  aha-  deacribea. 

doTva  falling  at  one  time  of  the  year  tovrarda       Centripetal  force,  the  tendency  which  a 
the  aouth,  and  at  another  time  towarda  the  body  baa  to  the  centre  of  ita  revolution, 
north.  Canute,  erratic  bodies  belonging  to  onr  eye* 

Amplitude,  an   arc  of  the  horizon,  con-  torn,  which  move  round  the  sun  in  Yeiy  e& 
lained  between  the  east  or  west  point  of  the  centric  orbits,  distinguished  by  their  fiery  tails 
beavena,  and  the  centre  of  the  ran  or  a  star  and  nebuloua  aapecta. 
at  the  time  of  its  rising  or  setting.  Coluree,  two  imaginary  circles,  or  meridians^ 

Anomaly,  (the  true,)  the  distance  of  a  one  ofwhich  passes  through  the  solstitial  points 
planet  in  signs,  degrees,  etc.,  from  that  point  Cancer  and  Capricorn,  and  the  other  throagh 
of  its  orbit  which  is  ftrthest  from  the  ran.  the  equinoctial  points  Aries  and  Libra. 
The  mean  anomaly  is,  that  which  would  take  Conjunction,  is  when  two  or  more  stara^ 
place  if  the  planet  moved  uniformly  in  the  or  planet8,are  in  thosamepartof  theheavensi 
circumfarenoe  of  a  circle.  Constellation,  an  assemblage  of  stars. 

Antdeei,  a  name  given  to  the  inhabitanta       Cosmieal  rising  or  setting  of  a  pUneC,  or 
pf  the  earth,  who  live  under  the  same  meii-  atar,  is  when  it  rises  with  the  sun  in  the  mon^ 
dian,  and  at  equal  distances  from  the  equator,  ing,  or  seta  with  him  in  the  evening, 
but  on  opposite  sides  of  it  Crystalline  heavens,  two   solid   oibs  by 

Antipodes,  those  inhabitants  of  the  earth  means  of  which  the  ancients  attempted  to  ae- 
vho  live  diametrically  opposite  to  each  other,  count  for  the  apparent  motiona  of  the  fixed 
or  walk  feet  to  feet,  on  oppoaite  aidea  of  the  stars, 
globe.  Cusps,  the  poiate  or  horns  of  the  moon,  or 

ApheUon,th9A  point  in  the  orbit  of  a  planet  of  a  planet. 
in  which  it  is  at  ite  greatest  disUnce  from  the       Cycle  of  the  moon,  a  revolution  of  nineteen 
ran.  years,  in  which  time  the  conjunction  and 

Apogee,  that  point  in  which  the  ran,  or  a  lunar  aspecU  are  nearly  the  same  as  they 
planet,  is  farthest  distant  from  the  earth.  were- nineteen  years  before. 

Apsides,  the  two  most  remote  points  of  a  Day,  (astronomical,)  the  time  between  two 
planet's  oibit,  otherwise  termed  its  aphelion  successive  transite  of  the  sun's  centre  over  tlw 
and  perihelion.  A  line  joining  these  points  same  meridian,  which  always  begins  and  ends 
It,  the  line  of  the  apsides.  at  noon. 

Armiliarxf  sphere,  an  instrument  composed  Day,  .(udereai,)  the  time  which  elapsea 
cfthe^irincipal  circles  which  are  drawn  on  an  during  the  rotetion  of  the  earth  from  one  star 
artificial  globe.  till  it  returns  to  the  same  star  again,  and  con- 

Ascii,  the  inhabitanta  of  the  torrid  zone ;  sista  of  23  hours,  66  minutes,  4  seconds, 
ip  called  because  the  sun  being  twice  a  year       Declination  is  the  disUnoe  of  any  celestial 
IB  their  zenith,  their  bodies  at  those  times  object  north  or  south  from  the  equator,  reckon* 
cast  no  shadow.  ed  in  degrees,  minutes,  ete.,  upon  a  circia 

'   Axis  of  the  earth,  or  of  a  planet ;  an  ima-  which  is  perpendicular  to  iL 
i^nary  line  paasing  through  the  centre  from       Degree,  the  360th  part  of  a  circle,  or  tba 
one  pole  to  another,  round  which  they  pei^  30th  part  of  a  sign. 

form  their  diurnal  rotation.  Disk  of  the  sun,  or  moon,  Is  ita  round  faoa, 

'   Azimuths,  great  circles  which  pass  through  which,  on  account  of  the  great  distance  of  the 
the  zenith  and  nadir,  perpendicular  to  Oxe  object,  appears  flat. 

borizon.    The  azimuth  of  a  celeatial  body  is       Digit,  the  12th  part  of  the  ran's  diameter, 
an  arc  of  the  horizon  contained  between  the  which  is  used  in  the  calculation  of  eclipees. 
east  and  west  pointa,  and  a  vertical  circle       Diurnal  motion  of  the  earth,  ita  rotation 
passing  through  the  centre  of  that  object  on  ita  axis. 


Belts,  zonea  rarrounding  the  body  of  Jopl-       Eccentricity,  the  distance  between  the 

tor  and  Saturn.  tre  of  a  planet*s  orbit,  and  the  focus  round 

Bissextile,  (or  Leap  Year,)  which  happens  which  it  revolves. 
^veiy  fourth  year,  contains  366  days ;  one       Eclipse,  a  deprivation  of  the  light  of  the 

day  l»eing  added  to  the  month  of  February.  sun,  by  the  interposition  of  the  moon ;  or  of 
(1028) 
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the  light  of  the  moon,  hy  the  interpontioo  of       Sorizon,  (the  sensible,)  a  circle  which  myt^ 
the  eerth.  ntet  the  ▼isible  from  the  inTisible  hemiepheie, 

EeUptiCf  •  great  circle  in  the    heerens  and  forma  the  boundary  of  our  eight 
through  which  the  son  apparently  makes  his       Horizon^  (the  rational,)  a  great  circle  which 
annual  revolution ;  but  which  is  in  reality  the  is  parallel  to  the  former,  and  whose  poles  are 
earth's  path  round   the  sun.     It  makes  an   the  zenith  and  the  nadir, 
angle  wiih  the  equator  of  23  degrees,  28       Hour  circles,  the  same  as  meridians — ^maii- 
minutes.  ing  the  hours. 

Elongation,  the  annular  distance  of  a  pla- 
net from  the  sun,  as  it  appears  from  the  earth.       Jbnmenion,  the  moment  when  an  eclipse  be* 
It  is  applied  only  to  the  inferior  planets,  Mor^  gins,  or  when  a  pis  net  enters  into  the  shadow 
cary  and  Venus.  of  the  body  that  eclipees  it 

JEmertion,  the  re-appearance  of  a  celestial  Inclination,  the  angle  which  theorlnt  of  oile 
body  sfter  having  been  eclipsed.  planet  makes  with  that  of  another,  or  with  the 

Equation  of  time,  the  difference  between   plane  of  the  ecliptic 
real  and  apparent  time,  or  between  that  shown       Inferior  planels,  those  that  move  at  a  leas 
hy  a  true  clock  and  a  sun-diaL    It  depends  on  distance  from  the  sun  than  the  earth,  which 
the  obliquity  of  the  ecliptic,  combined  with  are  Mercury  and  Venus, 
the  unequal  motion  of  the  earth  in  its  orbit 

Equator,  or  a  great  circle  of  the  earth  which       Latitude  of  a  place,  its  distance  from  the 
separates  the  northern    from    the  southern   equator^   reckoned  in   degrees  and   minutes 
hemisphere.     When  referred  to  the  heavens,  upon  the  arc  of  a  great  circle, 
it  is  called  the  EquinoctiaL  Latitude  of  a  star,  or  planet,  is  its  distanea 

Equinoxes,  two  opposite  points  in  Aries  from  the  ecliptic,  reckoned  in  degrees^  etc^  on 
and  Libra,  where  the  ecliptic  cuts  the  equi-  the  arc  of  a  great  circle, 
noctial.    When  the  sun  is  in  these  points  the       Lesser  Circles  of  the  sphere,  those  whose 
days  and  nights  are  equal  to  each  other.  planes  do  not  paas  through  the  centre,  and 

which  divide  the  sphere  into  two  unequal 

Focf  of  an  eclipse,  two  points  in  the  longest,  parts.  Great  circles,  as  the  equator,  meri- 
or  transverse  axis,  on  each  side  of  the  centre ;  dians,  etc^  divide  the  sphere  into  two  equal 
firom  each  of  which  if  any  two  lines  be  drawn  parts. 

to  meet  each  other  in  the  circumference,  their  Libration  of  the  moon,  an  apparent  irre- 
snm  will  be  equal  to  the  transverse  axis.  gulariiy  in  her  motion  on  her  axis,  by  which 

we  sometimes  see  more  than  the  usual  half 

Galaxy,  or  the  Milky  Way,  a  luminous  of  her  disk, 
and  irregular  zone  which  encompasses  the       Longitude  of  a  plaoe^  its  distance  east 
heavens,  which  is  found  to  be  composed  of  an  or  west  from  the  first  meridian,  reckoned  in 
immense  number  of  stars.  degrees,  etc.,  upon  the  equator. 

Geocentric  place  of  a  planet,  is  that  poai-  LmgUudt  of  a  star  or  planet,  its  distanea 
tion  which  it  has  when  seen  from  the  earth*      from  the  firat  point  of  Aries»  reckoned  in  d^ 

Gibbous,  a  term  used  in  reference  to  the  grees,  etc^  upon  the  ecliptic  * 

enlightened  part  of  the  moon,  from  the  first  Lunation,  the  time  between  one  new  moon 
quarter  to  the  full,  and  from  the  full  to  the  and  another;  which  is,  on  an  average,  29 
third  quarter.  days,  12  hours,  44  minutes,  8  seconds. 

Gravity  or  Gravitation,  that  force  by  which 
all  masses  of  matter  tend  towards  each  other.       Maculss,  dark  spots  which  appear  on  tiM 

hct  of  the  aun ;  and  FaeulsB  are  bright  qpots 

Hulo,  a  luminous  circle  round  the  body  of    sometimes  seen  on  the  solar  disk, 
the  sun,  or  moon.  Ma^llanie  clouds,  certain  whitish  appeal^ 

Heliacal  rising  of  a  star,  is  when  it  emerges  ances  in  the  heavens,  in  the  southern  hemi- 
from  the  sun's  rays,  and  appears  above  the  sphere,  supposed  to  consist  either  of  an  ua* 
horizon  before  him  in  the  mornfllg.  mense  number  of  stars,  or  nebole. 

HcUaeal  setting  of  a  star,  is  when  it  is  so  Magnitudes,  the  stars  are  divided  bto  ib 
hid  in  the  sun's  beams  as  not  to  be  seen  above  daases ;  the  brightest  are  called  stars  of  \hs 
the  horizon  after  him  in  the  evening.  first  magnitude ;  the  next  in  brightness,  t&a 

■  Heliocentric  place  of  a  planet,  is  that  in  second  magnitude,  etc 
which  it  would  appear  to  a  spectator  placed  in       Mean  motion  of  a  planet,  that  which  would 
the  sun.  take  place  if  it  moved  in  a  perfect  circle,  and 

Hemisjthere,  the  half  of  a  globe  or  sphere,     equally  every  day. 

Heteroscii,  a  name  given  to  the  inhabitants  Meridian,  a  great  circle  of  the  sphere  which 
of  the  temperate  zones,  because  their  shadows  passes  through  the  zenith  and  the  poles,  and 
at  noon  always  fall  one  way.  perpendicular  to  the  horizon. 
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Mknmekft  an  iniliiimeiit  iUted  to  a  Cel»-      Pkiadeg^  or  the  mtod  itan,  m  ttmnHf 
nope  to  noMaro  toij  fmall  aoflef ;  ■■  tbo  of  itan  in  Cbe  conetoIUtioo  of  TaonM 
diameton  of  tSm  planat^  etc.  PoUtr  dreit$^  two  email  ctrdee,  S3  degraee 

and  a  half  from  the  poles;  the  sretie  in  tbe 

Nmdir,  that  pomt  in  the  heavena  directlj  north  and  the  antarctic  in  the  aoath. 
opponte  to  the  aenith,  or  iamediatalj  nnd^      Pole  ttar,  a  itar  of  the  aecond  magnitada 
MriMt    '  in  the  tail  of  the  Little  Bear;  eo  called,  b*- 

Nebuim,  laminooa  ipoti  in  the  beaTons,  or  caaee  it  is  near  the  north  pole, 
ehifetera  of  email  staiii  discovered  by  the  tele-      Precestian  of  tlu  equinoxet,  a  riow  motioii 
fcope.  of  the  two  points  where  the  equator  tnteraecta 

Nocturnal  are,  that  space  of  the  heaTons  the  ecliptic,  which  go  backwaids  aboat  SO 
which  the  son  apparently  deacribes  from  the  eeooods  in  a  year. 
time  of  his  letting  to  his  rising. 

Hm/cb,  two  points  when  the  orbit  of  the  QttaAvnt,  the  finirth  part  of  a  chde ;  or 
moon,  or  of  a  planet,  intersects  the  plane  of  an  instrament  tor  measortng  angirs,  and  tak- 
tha  ecliptic.  ing  the  allitadee  of  the  son  and  other  hsavaiH 

NuettuM,  a  term  naed  to  denote  the  head  of  ly  bodies, 
a  comet.  Quadrature^  that  position  of  the  mooK 

when  distant  90  degrees  from  the  son ;  aa  in 

Oblique  ateemum,  an  are  of  the  equinox  the  first  and  third  quarters, 
tial  contained  between  the  first  degree  of       jRe/roef  ion,  the  bending  of  the  lays  of  ligfal 
Aries,  and  that  point  of  it  which  rises  with  in  passing  throogh  the  atmosphere,  by  widdi 
the  centra  of  the  sun  or  star.  the  heavenly  bodies  appear  more  elevated  tlum 

Obliaue  tphere^  that  position  of  the  globe  they  really  are. 
in  whicD  either  of  the  poles  is  elevated  above      RetrqpxuUf  an   apparent  motion   of  tha 
the  horisoo  any  nambar  of  degrees  less  than  pTanets,  m  some  parts  of  their  orbits,  when 
ninety.  they  seem  to  go  backwards^  or  contrary  to  tlw 

Oceultation  is  when  a  etar,  or  planet,  is  hid  order  of  the  signs, 
from  our  sight  by  the  interposition  of  the  moon      Right  a$etntUm  is  that  degree    of  tha 
or  soma  other  planet.  equator  which  comes  to  the  meridian  vrith  Ifaa 

Oppontion,  an  aspect  of  the  stars  or  pla*  sun,  moon,  or  star,  reckoning  from  the  finl 
acts  when  they  are  180  degreea  distant  from  point  of  Aries, 
aach  other,  marked  thus^ .  RotatioOy  the  motion  of  any  heavanly  hodfy 

Orbits  the  curve  which  a  planet  describes  round  its  axis. 
in  its  revolution  round  tha  sun. 

Satellitei,  secondary    planeta  or  moons^ 

ParaUttXt  tha  diflbrsnoe  of  the  place  of  any  which  revolve  round  the  primary  planeta. 
oabstial  object,  as  asen  from  the  surface  of       SextUe,  an  aspect  of  the  heavenly  bodiaa, 
tha  earth,  and  from  its  centre.  when  they  are  60  degrees  distant  fitMn  each 

ParaUax  qfthc  eoMe  annual  orbit,  the  other, 
anglp  at  any  planet  subtended  by  the  distance       JSderealf  of  or  belongbg  to  the  stars, 
between  the  earth  and  the  shn.  Solstitial  pointt,  the  firrt  degree  of  Cancer 

Paralklt  qf  latitude,  small  circles  of  the  and  Capricorn  at  which  the  ecliptic  toochea 
sphere  which  ass  drawn  parallel  to  the  equator,  the  tropics. 

Penumbra,  a  fiunt  uiadow  observed  be-  i&/!pn<;^Tiff0&y,arepre8entationof  the  moon, 
liraaii  the  parftct  ahadow  and  tha  full  light  with  a  descnpuon  of  her  diflerent  spots  and 
in  an  ecfipae.  appearaneea. 

Perigee,  that  point  of  the  solar  and  lunar  Sign,  the  twelfth  part  of  the  ecliptic,  or  30 
^rint  which  is  nearest  the  earth.  degrees. 

Perihelion,  that  point  of  tha  orbit  of  a  pla-  Sphere,  the  concavity  of  the  heavens  hi 
Bat  nearest  the  son.  which  the  stars  appear. 

PeriaeU,  the  inhabitants  of  the  fKgidsones,       Superior  ^lanete,  those  which  move  at  a 
hacauaa  their  ehadows  go  round  them  fbr  six  further  distance  from  the  sun  than  the  earth  ; 
aumths,  or  &tt  towards  opposite  points  of  the  as  Mars,  Jupiter,  etc. 
aampass.  Syatem,  a  number  of  bodies  revolving  raoad 

Phaaee,  the  different  appearaneea  of  the  a  common  centre,  as  the  planets  round  Hia 
Wwnriaatad  paiCs  of  tha  moon,  or  planeu        sun. 

Phenomenon,  any  extraordinary  appearance  Syxigy,  a  term  usually  applied  to  tha  nooa, 
la  the  heavens ;  as  a  comet,  etc.  when  in  opposition,  or  in  conjunction,  or  vHiea 

Planetariutn,  •&  astronomical  madiine  fbr  at  the  new  or  full, 
showing  tha  aiotinaa  and  other  phenomena 

of  the  planeta,  TeUeeope,  an  optical  mttrument  ftr  the  por- 
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poM  of  Tiewinf  diftant  obfecti,  jMiticalarljr  ^^ 

tlie  foil,  moon,  planeta,  tnd  itara.  Telefcopei  IV. 

produce  their  elbcts   either    by    refractioa 

through  glaMee,  or  reflection  from  ipecolnmi.  THE  TELESCOPE. 

TUeseopie  atan,  thoee  eten  which  are  only 
▼ifible  by  meant  of  tekseopea.     All  etan      As  thooe  who  hare  aoquirad  a  taate  for 
beyond  thooe  of  the  lixth  magnitude  are  peck-  celestial  obeerrationa,  may  wish  to  know  some- 
onad  telescopic  stars.  thing  respecting  the  telescope,  we  subjoin  tho 

Torrid  zone,  that  part  of  the  earth  which  is  following  very  brief  description, 
contained  between  the  two  tropics.  There  are  two  kinds  of  teleecopes  generally 

Trajectory,  a  term  applied  to  tha  orbit  of  a  distinguished — ^the  refracting  and  the  refleeU 
eomet  ing  telescope,  the  former  composed  of  lenses^ 

Draiuit  of  a  planet  denotee  its  passing  over  or  convex  glasses,  and  the  latter  of  speculnms, 
another  planet,  or  star,  or  across  the  disk  of  or  mirrors  combined  with  lenses.  A  common 
the  sun.  refracting  telescope,  for  Tiewing  some  of  the 

Dnne,  an  aspect  of  the  planets  when  they  celestial  bodies,  may  be  constructed  as  fbl* 
•re  120  degrees  distant  from  each  other.  lows . — Procure  a  convex  glass,  whose  focal 

lYvpies,  two  circles  parallel  to  the  equator,  distance  is  about  three  foot  This  may  be 
and  23  degrees  28  minutes  distant  on  each  known  by  holding  the  glass  in  the  sun's  rays, 
side  of  it.  They  are  named  Cancer  on  the  and  measuring  the  distance  between  the  glass 
north,  and  Capricorn  on  the  south.  and  the  place  where  the  eolar  rays  are  con- 

densed into  a  smsU  spot    Place  this  lens  at 

Veekr  Radius,  a  line  supposed  to  be  drawn  the  end  of  a  tube  about  three  feet  two  inches 
from  any  planet  to  the  son,  which,  moving  with  long,  in  which  there  is  a  small  sliding  tube 
the  planet,  describes  equal  areasin  equal  times,  for  fixing  the  eye-glass,  and  adjusting  the 

Vertical  eirde*,  the  same  as  azimuth  di^  focus  for  distinct  vision.  At  the  distance  of 
des,  or  such  as  are  drawn  perpendicular  to  three  feet  one  inch,  place  a  convex  glass  one 
the  horiaon.  inch  focal  distance.    The  object  glass  will 

Prime  tfertieai,iM  that  aamoth  drde  which  form  a  picture,  in  its  focus,  of  dl  the  objects 
passes  through  tb0  east  and  west  points  of  which  are  directly  opponte  to  it,  and  this  pic- 
the  horizon.  ture  will  be  eeen  magnified  in  looking  through 

the  eye-glasBi     The  magnifying  power,  in 

Year,  (the  eolar,)  the  time  which  the  sun  this  case,  will  be  in  the  proportion  of  three 
takes  to  pass  from  one  tropic  till  it  returns  to  foot,  or  thirty-six  inches  to  one  inch ;  that  ii^ 
the  same  again,  and  is  8ft6  days,  6  hours,  48  the  instrument  will  magnify  the  diameters  of 
minutes,  49  seconds.  all  objects  thirty-six  times,  or  make  them  ap- 

Year,  (sidereal,)  the  time  which  the  aun  pear  thirty-six  times  nearer  than  when  viewed 
takes  to  pass  from  any  fixed  star  to  the  same  by  the  naked  eye ;  but  as  the  image  formed 
agdn,  and  is  866  days,  6  houn^  9  minutes,  9  by  the  object-glass  is  in  an  inverted  podtion, 
seconds.  dl  terrestrid  objects  will  appear  through  it  as 

turned  upside  down.    The  opening  at  the 

Zenith,  that  pobt  of  the  heavens  immedi-  object^kss,  which  lets  in  the  light,  should 
atdy  over  head.  not  exceed  an  inch  in  diameter. 

Zodiac,  a  zone  sonounding  Uia  heavens,  18  With  such  a  telescope,  which  may  be  con- 
degrees  brood,  in  the  middle  of  which  is  the  stracted  for  five  or  six  shillings,  if  the  tubes 
ecliptic.  The  orbits  of  all  the  old  planets  aro  be  made  of  paper  or  pasteboard,  the  satellites 
induded  in  this  zone.  of  Jupiter,  the  creecent  of  Venus,  the  sdar 

Zodiacal  Ught,  a  biightneas  eometlnies  ob-  spots,  and  the  inequalities  on  the  sorfeoe  of 
•arved  in  the  heavens,  somewhat  similar  to  the  moon  may  be  distinguished.  Galileo's 
the  Milky  Way.  teleeoope,  with  which  he  made  the  first  dis- 

pone, a  division  of  the  sphere  between  two  coveiies  in  the  heavens,  did  not  magnify  mora 
pardlels  of  latitude.    There  are  five  zones;  than  soch  a  telescope, 
one  torrid,  two  temperate,  and  two  fiigpd. 
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PART  L 

ram  MAnnw,  PROFiimBi»  and  beneficial  bpfeots  of  the  atkmfhbrb 

IN  THE    0T8TB1I  OF   NATURE,   AND    THE   EVIDENCE8   WHICH   ITS   CONSTITU- 
TION AFFORDS   OF   THE    WI8D0V  AND   BENEFICENCE  OF   THE   CREATOR. 


INTBODUCnON. 

All  the  workf  of  GUid,  liiroiif  boqt  the  im-  they  shed  aroimd  them — the  nnmeroui  ani- 
meiiiity  of  the  uiiiYene»  difpUy  the  cfaaiio-  mited  beiogi  which  twvene  the  air,<he  ocean, 
tar,  perfectioiia,  and  agency  of  the  Supreme  and  the  earth,  and  the  ample  proviBion  which 
Creator,  to  every  rational  and  Christian  mind  ia  made  fcr  their  subaiatenGe  and  comfort—we 
that  surreys  them  with  attention  and  intelli-  can  scarcely  £ul  of  being  impressed  with  the 
gence.  From  the  magnificent  Inminariee  of  conviction,  that  the  Creator  is  a  being  of  nn- 
heaven  to  the  comparatively  small  globe  oa  bounded  bene6cenoe,  that  **  His  tender  mercies 
which  we  dwell,  and  the  smallest  microscopic  are  over  all  lus  works,"  and  that  the  happi- 
animalcule  that  glides  through  its  waters,  we  ness  of  his  sensitive  and  intelligent  oflbpring 
perceive  the  imprees  of  omnipotence  and  skill,  is  one  great  end  of  all  lus  arrangements, 
which  infinitely  surpaia  all  the  puny  laboura  When  we  consider  the  curious  and'  exquisite 
and  inventions  of  man.  These  works  were  structure  of  all  the  vegetable  tribes,  the  nu- 
evidently  intended  by  their  Divine  Author  to  merous  vesiels  with  which  tbey  are  furnished, 
be  investigated,  contemplated,  and  admired  by  the  thousands  of  delicate  tubes,  invisible  to 
ail  his  intelligent  oflspruig^  that  their  ooncep-  the  naked  eyot  through  which  the  sap  and 
tions  of  the  Divine  character  may  be  expand*  juices  are  continually  flowing  to  the  leaves 
ed,  and  that  they  may  be  led  to  give  unto  Him  and  branches,  the  millions  of  pores  through 
<<  the  glory  due  unto  his  name."  The  en-  which  they  shed  their  delicious  odours,  and 
lightened  Christian,  therefore,  ought  to  devote  the  curious  contexture  and  the  numerous  beau- 
a  portion  of  his  time  and  attention  to  the  study  ties  which  the  microscope  alone  can  discover 
and  contemplation  of  the  works  of  Ood,  not  in  their  leaves,  prickles,  stamens,  petals,  and 
only  as  a  rational  amusement,  but  as  a  sobmn  flowers : — when  we  consider  the  numerous 
duty ;  far,  in  numerous  paswges  in  the  sacred  orders  of  animated  beings — the  wonderful  di- 
reaords,  this  duty  is  expressly  inculcated:  versity  of  structure  they  exhibit,  in  their  eyee, 
"  Lift  up  your  eyes  on  high,  and  behold  who  ears,  foot,  joints,  claws,  wings,  and  movements 
hath  created  these  things" — «  Stand  still,  and  — their  numberless  contrivances  which  enter 
consider  the  wondrous  works  of  God"< — ^The  into  their  construction  and  functions — th» 
works  of  the  Lord  are  great,  sought  out  of  all  thousands  of  adjustments,  adaptations,  borings, 
them  that  have  pleasure  therein" — **  Great  and  claspings,  and  polishings,  which  enter  into  tbM 
marvellous  are  thy  works.  Lord  God  Almighty."  body  of  an  animal  a  thouiand  times  less  than 

When  we  look  around  on  the  surface  of  the  a  mite— the  adaptation  of  all  these  contriv* 
earth,  and  behold  the  beautifol  and  sublime  ancea  to  the  purposes  of  life,  motion,  and  en> 
landaieapes  which  diverrify  iti  aspect,  Che  joyroent,  and  their  corresoondence  to  the  sur* 
variety  of  colours  with  which  it  is  adorned,  rounding  elements  in  which  such  creatures 
the  myriads  of  trees,  shrubs,  and  flowera  which  pass  their  existence :— and,  in  particular,  when 
spiuig  from  its  surfiioa,  and  the  rich  perfumes  we  contemplate  the  structure  and  functions  of 
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our  own  corporeal  fintmei ;  the  handreds  oi  ■peetator.  Could  we  denend  to  the  cmttal 
bones  of  different  ehapee  and  eoee  which  aup-  regions  of  our  globe,  and  contemplate  the  pro- 
port  it ;  the  hundreds  of  muscles  of  diflerent  cesses  which  are  guing  on  in  those  unexpknd 
eonformation,  which  give  motion  to  its  diffe-  and  unezplorable  recesses;  could  we  pcae* 
rent  parts ;  the  thousands  of  glands,  secreting  trste  into  the  depths  of  the  ocean,  and  ntnj 
humours  of  various  kinds  from  the  hlof>d  ;  the  the  multiplicity  of  objeots  which  he  concealed 
thousands  of  lacteal  and  lymphatic  tubes,  ab-  in  its  un&thomable  caTema ;  could  we  asoeod 
sorbing  and  conveying  nutriment  to  the  cii^  on  the  wings  of  the  wind  with  the  Tapoon 
cnlating  fluid ;  the  millions  of  pores,  through  which  rise  from  its  surface,  and  contemplate 
which  the  perspiration  is  continually  flowing ;  ell  the  regions  and  transformations  through 
the  infinite  ramification  of  nervei,  diflusing  which  they  pass,  till  Ihey  again  descend  in 
sensation  throughout  all  the  parts  of  this  ex*  refreshing  rains  on  the  mountains  ahd  vake; 
quisite  machine ;  and  the  numerous  veins  could  we  wing  our  flight  beyond  the  deneer 
and  arteries  which  convey  the  whole  mass  of  regions  of  the  atmosphere  into  those  plaeee 
blood  through  every  port  of  the  body  ten  times  wbeni  fire>balls  and  shooting-stais  have  their 
every  hour ; — ^when  we  consider  these  adapta-  origin,  and  where  the  aurora  borealis  dieplsye 
tions  and  arrangements  throughout  the  vege-  its  fantastic  coruscations;  could  we  aaoeod  to 
table  and  the  animal  kingdoms,  we  perceive  the  ethereal  spaces  whidi  intervene  between 
the  marks  of  a  Divine  intelligence  and  skill,  oe  end  .the  celestial  bodies,  and  investigate 
which  completely  throw  into  the  shade  the  those  apparently  empty  regions  which  siv- 
most  exquisite  contrivances  of  human  genius,  round  the  atmospheres  of  aU  the  planets;  or, 
and  which  convince  us  that  the  wiadom  of  the  could  we  penetrate  into  the  chemical  pro- 
Creator  is  tn/^mVe,  and '<  his  ways  past  find-  cesses  and  changes  which  are  mceanotly 
ing  ouL'^  going  on  among  the  invisible  atoms  of  mstter, 

In  short,  when  we  lift  oor  eyes  beyond  the  in  the  union  and  disunion  of  the  diffcreat 

boundaries  of  the  globe  on  which  we  dwell,  8»>^  in  the  various  jnodificaUons  of  oyatal- 

and  look  upwards  to  that  boundless  firmament  lization,  in  the  circulation  of  the  sap  and 

where  suns  unnumbered  shine,  and  planets  jnices  in  the  minutest  flowers,  and  in  the  in- 

and  comets  run  their  ample  rounds — ^whenwe  temal  vessels  of  microscopic  animalcules;  wa 

behold  ten  thousand  tiroes  ten  thoueand  of  In-  should  doubtless  behold  the  operations  of  a 

minous  and  opaque  globes  of  vast  dimensions,  Wisdom  and  Intelligence  no  less  admirable 

scattered  in  magnificent  profuaion  throughout  end  astonishing  than  what  is  displayed  in  the 

every  region  of  infinite  space ;  when  we  con-  visible  scenes  of  nature  which  are  obvioos  to 

template  the  sun  occupying  a  space  which  every  eye. 

would  hold  one  million  three  hundred  thou-       Of  those  invisible  regions  of  nature  nam 

sand  worlds  such  as  oura;  and  when  we  con-  alluded  to,  the  ATxbapHSKs  is  one  m  whieh 

template  globes  fourteen  hundred  times  larger  we  are  particularly  interested,  and  which  ex- 

than  our  world,  flying  through  the  voids  of  hibits  a  striking  scene  of  Divine  wisdom  and 

space  with  a  velocity  of  thirty  thousand  miles  beneficence. 

an  hour,  and  carrying  along  with  them  in  their       The  term  atmosphere  may  be  defined  to  be 

rapid  career  a  retinue  of  surrounding  worlds  **  that  body  of  air,  vapoura,  electric  fluid,  and 

— we  behold  the  efiects  of  a  Power  which  all  other  substances  which  surround  the  earth  ts 

the  subordinate  intelligencea  in  the  universe  a  certain  height."    This  mass  of  fluid  matter 

can  never  control,  a  power  before  which  the  gravitates  towards  the  earth,  presaes  upoo  iti 

mightiest  achievements  of  human  art  sink  surface  with  a  certain  force,  revolves  with  it 

into  the  same  scale  with  the  flutterings  of  a  in  ita  diurnal  rotation,  and  is  carried  alonf 

microscopic  animalcule ;  a  power  which  as-  with  it  in  its  course  round  the  sun,  at  the  rate 

tonishes  and  confounds  the  imagination,  which  of  sixty-eight  thousand  miles  an  hour.    This 

sets  at  defiance  human  calculations,  but  which  fluid  mass  is  invisible  to  the  corporeal  organ*; 

conveys  to  the  mind  a  most  impressive  idea  and  hence,  the  great  body  of  mankind  aie 

of  the  grandeur  of  the  Divine  Being,  and  of  apt  to  imagine  that  the  regions  around  ui,  in 

the  magnificence  of  that  universe  which  his  which  the  birds  fly,  and  the  clouds  move,  an 

hands  have  formed !  nothing  else  than  empty  space;  and,  were  it 

It  IB  not  merely  in  the  scenes  of  the  visible  not  that  they  sometimes  hear  its  sound  in  the 

world  that  the  attributes  of  Deity  are  con-  breeie,  and  feel  its  efifects  in  the  wbiriwind 

spicuously  displayed.    £ven  in  the  invisible  and  the  storm,  they  would  be  disposed  to  deny 

regions  of  creation,  which  are  impalpable  to  that  such  a  thing  as  the  atmosphere  had  an 

the  organs  of  human  vision,  the  perfections  of  existence.    There  is,  however,  no  appendage 

the  Eternal  Mind  are  no  leas  apparent  to  the  to  our  globe  which  is  so  essentially  requint* 

philosophic  and  Christian  inquirer,  than  in  to  the  comfort,  and  even  to  the  veiy  existenoe 

thoee  external  scenes  of  beauty  and  magnifi-  of  animated  beings;  for,  were  the  earth  and 

cenoe  which   arrest  the  attention  of  every  the  ocean,  the  siuings  and  the  riven^  to  ra- 
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main  ai  they  now  are,  but  were  the  hand  of  force  with  which  it  pretw  on  all  bodlM 

Omnipotence  to  detach  from  oar  globe  the  at^  on  the  sarface  of  the  earth. 

Dioephere  with  which  it  is  now  environed,  it  III.  To  exhibit  several  fads  which  the  piM- 

b  absolutely  certain  that,  in  a  few  minutes,  sura  of  the  atmosphere  tends  to  illustrate, 

and  aAer  a  few  sighs  and  groans,  all  the  eight  IV.  To  illustrate  the  elasticity  of  the  air,  and 

hundred  millions  of  men  that  now  people  the  the  effects  it  produces, 

earth,  and  all  the  other  animated  b«ings  that  Y.  To  offer  some  considerations  for  illustre^ 

traverse  the  air,  the  waters,  and   the  land,  ing  the  height  of  the  atmosphere,  or  its 

would  sink  into  the  slumbere  of  death,  and  di^  elevation  above  the  surfeoe  of  the  earth, 

appear  for  ever  from  the  living  world.  YI.  To  illustrate  its  composition ;    or,  the 

In  elucidating  this  subject,  the  observations  chemical  principles  of  which'  common  at* 

that  will  be  made  may  be  arranged  under  the  mosphorical  air  is  composed, 

following  heads: —  VII.  To  illustrate  its  beneficial  effects  in  the 

system  of  nature. 
I.  To  prove  that  air  exists,  and  that  it  is  a  Vlll.  To  exhibit  the  evidences  which  its  con- 
material  substance.  stitution  affi>rds  of  the  wisdom  and  be- 
ll. To  consider  its  weight  or  gravity,  and  the  nevolence  of  the  Creator. 


CHAPTER  I. 
Air  is  a  Material  Subttanee, 


Tri  first  inquiry,  then,  is.  What  is  that  dows  of  a  third  stoiy  to  preserve  themselves 
air,  of  the  importance  of  which  we  hear  so  fiom  being  involved  and  destroyed  in  the 
much  asserted!  We  Me  nothing,  it  may  be  burning  mass.  The  circumstances  now  stated 
said — we  feel  nothing.  We  feel  ourselves  at  prove,  that  there  is  a  certain  material  sub- 
liberty  to  move  about  without  any  let  or  bin*  stance,  though  invisible,  around  us,  which 
dranoe.  Whence,  then,  the  assertion  that  we  otten  a  sensible  resistance  to  any  body  having 
are  surrounded  by  a  substance  called  air  ?  A  a  large  surface  when  it  is  pushed  rapidly 
few  fects  and  illustrations  only  will  be  suffi-  through  it 
dent  to  elucidate  this  position.  3.  That  air  is  a  material  substance,  appeara 

1.  If  we  take  a  rod  and  make  it  pass  from  its  excluding  all  other  bodies  from  the 
rapidly  through  what  appeara  empty  space,  place  it  occupies.  Thus,  if  we  take  a  glass 
we  shall  hear  a  sound  and  feel  a  slight  resist-  jar,  and  plunge  it  with  its  mouth  downwards 
ance,  as  if  something  had  intervened  to  pre-  into  a  vessel  cf  water,  only  a  very  small  quan- 
vent  the  motion  of  the  rod.  tity  of  water  will  get  into  the  jar,  because  the 

2.  If  we  take  a  large  fen,  or  an  umbrella,  air,  of  which  the  jar  is  full,  keeps  the  water 
when  fully  stretched,  and  push  it  forcibly  out;  otherwise,  if  it  were  empty  of  every  ma- 
from  us,  we  shall  feel  a  very  considerable  re-  terial  substance,  the  water  would  rush  in  and 
sistance,  and  a  person  opposite  will  feel  a  cer-  completely  fill  the  jar.  Hence,  we  may  learn 
tain  impression  made  upon  his  face,  as  if  some  why  a  vessel  cannot  be  filled  with  water  by^ 
substance  bad  come  in  contact  with 'it.  Were  plunging  its  orifice  downward,  and  why  a 
we  to  take  a  very  large  umbrella — say  fivm  funnel,  if  its  pipe  fit  closely  to  the  neck  of  a 
twelve  to  fifteen  feet  in  diameter — and  stand  bottle,  is  not  convenient  for  pouring  off*  tiquore; 
on  the  top  of  a  high  stair,  or  a  building,  twenty  for,  in  order  to  put  water  or  wine  into  a  bottle, 
or  thirty  feet  high,  we  might  jump  from  such  the  air  must  pass  between  the  neck  of  the 
a  position,  while  we  hold  it  fully  stretched,  bottle  and  the  fonnel,  to  let  the  air  out  as  the 
and  gradually  descend  to  the  ground,  without  water  rushes  in.  And  hence,  the  practice  in 
violence  or  injury.  It  is  on  this  principle  that  such  cases,  suggested  by  necessity,  of  pulling 
the  instrument  called  a  parachute  is  construct*  up  the  funnel  a  little  when  the  liquor  stops, 
ed,  by  means  of  which  an  aeronaut,  while  in  order  to  let  the  air  rush  out  between  the 
purauing  his  atrial  excursions,  has  left  his  pipe  and  the  neck  of  the  bottle.  It  is  on  the 
balloon,  when  elevated  nearly  a  mile  above  principle  now  stated,  that  the  diving  bell  is 
the  surface  of  the  earth,  and  descended  in  a  constructed,  by  which  a  person  may  descend 
few  minutes  to  the  ground,  without  shock  or  to  a  considerable  depth  into  the  sea,  and  yet 
accident.  Perhaps  some  contrivance  of  this  not  be  immersed  in  water,  nor  deprived  of  air 
kind  might  be  useful  to  prevent  accidents  in  for  breathing. 

the  case  of  fires  in  large  towns — ^when  per-      4.  If  we  take  a  smooth  cylindrical  tube 
sons  have  attempted  to  jump  from  the  win-  shut  at  one  end,  and  fit  a  plug  or  cork  exactly 
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to  ita  open  aiid»  la  m  to  alide  along  it»  if  the  okjeet  of  sight    If  we  take  a  teleieope  of 

plug  be  ao  tight  and  aoaked  with  grease,  as  to  high  magnifyiog  power,  and,  in  the  ionnooB 

proteot  aU  passage  of  any  fluid  bj  its  sides,  of  a  hot  summer  day,  when  the  son  iithiBing^ 

we  shall  find  that  no  force  whatever  can  posh  look  through  it  to  distant  objects,  we  ihail 

it  to  the  bottom  of  the  tube.    There  is,  ther»>  peioeive  the  air  undulating  about  the  ofajseU 

fore,  something  within  the  tube,  though  invia-  somewhat  like   the  waves  of  the  tea,  sad 

Us,  which  prevents  the  entry  of  the  plug,  and,  rendering  them  undefined  and  obscuie.    This 

therefore,  possessing  the  characteristic  of  mat^  is  the  principal  reason  why  very  high  ms^ii- 

ter,  and  this  something  is  air.  fying  powere  cannot  be  used,  with  efiSwt,  «n 

6.  Let  us  take  a  pair  of  common  bellows^  telescopes  for  land  objects,*  in  the  day-tioM, 

and,  aller  having  opened  them,  if  we  shot  up  when  the  sun  produces  undulations  in  the  aU 

the  noxzle  end  valve-bole,  and  try  to  bring  the  mosphere ;  and  the  same   causs  freque&tly 

hoards  together,  we  shall  find  it  impossible,  prevents  distinct  vision  of  celestial  objeciSi 
There  is  something  included  that  prevents       The  above  are  clear  proofs  thtt  the  air, 

this,  in  tha  same  manner  as  if  the  bellows  though  not  generally  an  object  of  sight,  ii^ 

were  filled  with  flax  or  wool ;  but,  on  opening  in  reality,  a  material  substance,  as  much  ao  aa 

the  noaxle,  we  can  easily  shot  them  by  expel-  water,  wood,  stones,  or  iron.    Thb  aubstiapa, 

ling  this  something  that  is  within,  which  will  in  a  state  of  rest,  we  call  air ;  in  a  atats  of 

iasoe  with  considerable  force,  and  impel  any  motion,  we  call  it  wind ;  and,  in  this  atste,  ita 

thing  that  lies  in  its  way.    This  something  force  is  sometimes  so  great  as  to  drive  our 

can  be  nothing  elae  than  the  air  of  the  atmo-  wind-mills,  impel  our  ships  across  the  ocean, 

sphere.  and  own  to  overturn   buildings,  to  tear  op 

6.  The  air,  though  for  the  most  part  in-  from  their  rooU  the  largest  trees,  and  to  dash 

visible,  may,  in  certain  cases,  bo  nnderad  an  whole  fleets  to  pieces  of  wreck. 


CHAPTER  II. 

I%#  Weight  and  Prtuart  oftU  Atmotphert,  and  the  QuantUy  of  MaUer  it  eoniami> 

As  air  is  demonstrated  to  be  a  body,  like  the  general  results  of  all  the  ezperiaMBis 
all  other  material  aubetances,  it  must  have  which  have  been  made  on  this  point,  lead  ts 
weight,  and  the  proportion  its  weight  bean  the  oooclusiou  that  air  is  somewhere  betwcao 
to  other  known  substancee  is  determined  by  eight  hundred  and  nine  hundred  timss  ligblsr 
•xperimenL  If  a  bottle  which  contains  about  than  water,  These  results,  however,  idsA 
n  quart  be  emptied  of  its  air  by  means  of  ao  be  understood  solely  to  apply  to  the  sir  naar 
air-pomp,  or  in  any  other  way,  and  then  the  surface  of  the  earth  ;  for  as  we  ssoead  in- 
aotnrately  vrei^ied  in  a  nice  balance,  it  viill  to  the  higher  regions  of  the  atmosphere,  the 
be  found  to  be  about  sixteen  grains  lighter  air  becomes  gradually  thinner  and  lighter, 
than  it  was  before  it  was  empUed  of  ita  air,  being  less  pressed  with  the  air  that  is  abefs. 
which  shows  that  a  quart  of  air  weighs  sixteen  We  msy  now  attend  to  the  presaom  which 
grain*  A  quart  of  water  weighs  about  the  atmosphere  exerts  upon  the  sorfiwe  of  tha 
14,090  grains,  or  nearly  two  pounds.  If  earth,  and  upon  all  bodies  connected  with  it. 
Ibia  last  number  be  divided  by  sizteen,  tho  It  has  been  proved  by  a  variety  of  aocaiais 
qootient  will  be  nine  hundred  and  thirteen,  experiments,  that  the  atmosphere  prssaea  on 
which  shows  that  aii  is  nine  hundred  and  every  part  of  the  earth's  aurfiuM  with  a  Ibroa, 
thirteen  times  lighter  than  water ;  or,  in  at  an  average,  equal  to  about  fiiieen  poooiia 
other  wonls»  that  it  would  require  above  nine  on  every  square  inch.  This  has  been  asoer* 
hondied  quart-bottles  of  air  to*  weigh  one  toined  by  what  is  called  the  Tericelliaa 
qoari-bottle  of  water.  Other  experioMnto  experiment.  Take  a  glass  tabs  about  tbras 
which  have  been  made  to  determine  this  point,  feet  long,  open  st  one  end,  and  hemstkaUy 
land  to  the  result  that  for  every  cubic  foot  of  sealed  at  the  other :  fill  it  with  qoicfcailTar, 
aii^^  five  hundred  and  twenty-thiee  grains,  or,  putting  the  finger  upon  the  open  end,  torn  that 
mm  and-  one-fifth  ounce  avoirdupois^  are  to  be  end  downwards,  and  immerae  it  in  a  amall  vm* 
ritowod;  and,  ainoa  a  cubic  foot  of  water  eel  of  quicksilver  without  admitting  >ny  *irt 
weigha  1,000  oonoaa,  the  one  divided  by  the  then  toke  away  the  finger,  and  the  quicluilvif 
other  gives  a  result  df  eight  hundred  and  will  remain  suspended  in  the  tube  shoot 
thirty-three,  the  number  of  times  that  water  twenty-nine  and  a  halfinches  above  its  nriaca 
is  hoavier  than  air.  It  is  impoasible  to  arrive  in  the  vessel,  sometimes  more  and  eonettintf 
•t  vary  great  nicety  m  such  estimates;  but  less,  according  to  the  atote  of  the  atmospbeie. 
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It  is  evident,  then,  that  the  qQickmWer  is  kept  won<lerfQl  natora  of  his  experiment  The  re- 
ap in  the  tube  to  this  elevation  by  the  pressure  suit  was,  according  to  the  calculations  he  had 
dl  the  atmosphere  apon  the  surfiice  of  the  previously  made,  that  the  altitude  of  water  in 
mercury  in  the  basin;  for,  if  the  basin  and  the  tube  was  thirty-one  and  one-ninth  Paris  feet, 
libe  are  pat  under  a  glass,  and  the  air  ex-  equal  to  thirty-two  feet  two  and  a  half  inches 
traeted,  all  the  quicksilver  in  the  tube  will  English ;  and  the  altitude  of  the  wine  was 
fiiU  down  into  the  basin ;  and,  if  the  air  be  somewhat  greater,  namely,  thirty-one  and  two- 
n-admitted,  it  will  rise  to  the  same  height  as  thirds  Paris  feet,  thirty-two  feet  ten  inches 
before ;  or,  if  an  opening  be  made  in  the  top  English  ;  the  wine,  on  account  of  its  superior 
of  the  tube  and  the  air  admitted,  the  quick-  levity,  rising  about  seven  and  a  half  inches 
silver  will  sink  into  the  bas^n.  The  pressure,  higher  than  the  water.  He  performed  this  ex- 
tberefore,  by  the  atmosphere  on  the  earth,  is  periment  to  convince  the  Aristotelian  philo- 
the  same  as  if  a  coating  of  quicksilver  twenty-  sophers  of  those  times  of  the  folly  of  a  notion 
nine  and  a  half  inches  thick  were  spread  over  which  then  prevaile<l,that  the  rise  of  the  raer- 
•very  part  of  the  earth's  surftce.  cnry  in  the  Torricellian  experiment  and  the 

Nowj  it  is  proved  that  a  square  column  of  rise  of  water  in  pumps  were  produced,  not  by 

quicksilver  twenty-nine  and  a  half  inches  in  the  pressure  of  the  atmosphere,  but  by  an 

height,  and  one  inch  thick,  weighs  just  iifleen  occult  quality,  which  they  denominated  **  Na- 

pounds,  which  counterpoise  a  column  of  air  ture's  abhorrence  of  a  vacuum.**    They  as- 

of  the  same  thickness,  extending  to  the  top  sorted  that,  in  the  upper  part  of  the  tube,  de- 

of  the  atmosphere ;  and,  consequently,  that  sorted  by  the  quicksilver,  there  were  contained 

■ir  presses  with  this  force  upon  every  square  some  tpiriis,  evaporated  from  the  quicksilver ; 

inch  of  the  earth's  surface ;  and,  of  course,  which,  being  rarefied,  filled  up  that  space,  thus 

3160  pounds  on  every  square  foot,  and  19,440  assisting    Nature,    in   a    great    emergency, 

on  every  square  yard.    The  experiment  now  against  her  mortal  enemy,  a  vacuum.    "  Well, 

described  is,  in  fact,  nothing  else  than  the  com*  then,  gentlemen,'*  says  Pascal,  '*  take  your 

mon  barometer.      The  tube  of  the  barometer  own  way.     Here  are  two  tubes,  the  one  I  ain 

is  filled  with  quicksilver,  or  mercury ;  it  then  to  fill  with  water,  and  the  other  with  wine, 

stands  in  a  basin  of  quicksilver,  is  connected  You  will  all  readily  admit  that  there  is  a 

with  a  ball  containing  quicksilver,  on  the  sur-  greater  quantity  of  spirits  in  wine  than  in 

face  of  which  the  atmosphere  presses,  and,  in  water:  and,  consequently,  that  if  the  empty 
most  cases,  stands  at  an  elevation  of  about '  space  between  the  upper  surfiice  of  the  fluids 

twenty-nine  and  a  half  inches,  but  subject  to  and  the  top  of  the  tube  be  filled  with  spirits, 

certain  variations,  aeeording  to  the  state  of  there  will  be  a  greater  quantity  of  spirits  in 

the  atmosphere.    When  the  weather  is  steady  the  upper  part  of  the  tube  containing  the  wine, 

and  serene,  it  rises  to  above  thirty  inches ;  than  in  the  tube  containing  the  water ;  and,  . 

when  it  is  stormy  and  rainy,  it  frequently  of  course,  the  wine  will  not  rise  so  high  as 

ainks  to  twenty-eight  inches,  or  under,  thus  the  water.*'  To  this  they  all  readily  assented, 

indicating  the  changes  that  take  place  in  the  But,  when  the  experiment  was  made,  the  wine 

weight  of  the  aur ;  and  hence  it  has  obtained  was  found  to  rise  nearly  eight  inches  higher 

the  name  of  the  weather-glass.  than  the  water,  as  Pascal  had  previously  cal* 

Were  the  same    experiment  made  with  culated  and  predicted.    This  experiment  was 

water,  instead  of  mercury,  a  tube  must  be  pro-  decisive  ;  and,  since  that  period,  the  figment 

vided  of  about  thirty-six  foot  long ;  and  then  of  •*  Nature's  abhorrence  of  a  vacuum,"  along 

it  wootd  be  found,  that  the  water  in  the  tube  with  many  other  absurdities,  has  been  con- 

would  be  supported  by  the  atmospheric  pre**  signed  to  the  slumber  of  the  dark  ages  whence 

sore  to  the  height  of  thirty-two  or  thirty-three  it  originated. 

feet.     This  costly  experiment,  which  has  been       A  few  years  before  the  period  now  alluded 

seklom  repeated,  was  first  performed  by  the  to,  the  engineers  of  the  Grand-duke  of  Flo- 

oelebrated  Pascal,  at  Rouen,  in  Normandy,  in  rence,  having  received  orders  to  raise  a  portion 

1047.      He  exhibited  the  experiment  both  of  water  to  the  height  of  fifty  or  sixty  feet, 

with  water  and  with  wine,  in  order  to  show  by  means  of  a  common  pump,  perceived,  when 

the  dififerent  heights  to  which  these  fluids  they  had  made  the  attempt,  that  the  pump  re 

woold  rise,  according  to  their  respective  den-  fused  its  assistance  when  the  water  was  to  be 

■ilies.     He  procured,  at  a  glass-house,  tubes  raised  above  thirty-two  feet   They  communi- 

of  crystal  glass  forty  ftei  long,  which  were  cated  the  drcoinstance  to  Galileo,  an  eminent 

Ifated  ttithe  mast  of  a  ship,  that  was  contrived  philosopher  of  that  age,  and  asked  him  the 

t«  be  raised  or  depressed,  as  occasion  required,  reason  of  it.    Galileo  was  not  a  little  suipri* 

He  appointed  a  day  for  performing  this  ex-  sed,  and  was  unprovided  with  an  answer.    He, 

periment,  and  invited  all  the  philosophers  and  however,  put  a  good  face  on  the  aflair,  and 

others  who  doubted  of  the  pressure  of  the  at-  gravely  replied,  that  **  Nature  abhorred  a  ww 

mosphere  to  attend,  and  to  be  witnesses  of  the  cuum  only  to  the  height  of  thirty-two  feet" 
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Torrieelli,  the  dwciple  of  Oalilao,  vexed  at  the  tion  to  the  Hie  that  now  b  and  the  life  to  eone, 

water*8  rofuaing  to  aaoend  roote  than  thirty-  it  ia  of  the  utmost  importance  to  all,  and, 

two  feet  in  a  tube  void  of  air,  made  a  new  ex*  eepecially  to  young  peraons,  that  they  ezamiiM^ 

periinent  with  qoickailver,  in  the  manner  al-  with  care  and  without  prejndioe,  every  doctrin 

ready  deacribed.    He  aaw  the  quickaiker  in  and  opinion  they  emlnraoe,  witboat  regard  to 

the  tube  fall  down,  and  leave  an  empty  epaee  haman  authority ;    founding  all  their  viewi 

at  top,  and  remain  suspended  at  the  height  of  and  sentiments  on  the  dictates  of  eniigfateoed 

twenty-nine  inches.    **  How,"  says  he,  **  Na*  teaaon,  and  the  plain  declarations  of  the  woid 

ture  abhora  a  vacuum  only  to  the  height  of  of  God. 

thirty -two  feet  when  it  ia.  water  that  ascends  From  what  has  heen  now  stated,  we  mqr 

in  a  tube  void  of  air,  and  only  to  twenty-nine  easily  compute  the  weight  sustained  hj  tbB 

inches  when  it  is  mercury !    Vacuum  does  body  of  a  middle-siied  man,  in  cooeequeoee 

not  frighten  her  beyond  theae  measures !   But  of  the  preasure  of  the  atmosphere.    Soppon 

why  does  she  fear  it  to  £ur  more  than  twenty*  the  average  stature  of  the  human  bodj  to  be 

nine  inches  when  it  is  water  that  rises  1    V^  about  five  feet    nine  inches ;    soppoee  the 

ly  likely  this  horror  at  vacuity  is  an  idle  fimcy,  breadth  in  front  to  be  about  one  foot,  and  the 

a  mere  pbiloeophical  cant,  which  we  take  fcr  breadth  on  each  side  half  a  foot;  by  aUomng 

good  coin  without  understanding  it"  Reason*  a  little  deduction  for  the  narrowneei  of  the 

ing  in  this  way,  and  repeating  a  variety  of  head  and  feet,  we  may  reckon  about  five  feet 

simitar  experiments,  he  was,  at  length,  led  to  in  front,  and  five  for  the  back  part,  and  two 

the  conclusion  •'  that  the  diversity  of  the  ele-  and  a  half  square  fieet  for  each  side  of  the 

vation  of  the  two  diflbrent  fluida  proceeded  body,  or  fifteen  square  leet  in  alL    It  has  al* 

frum  the  diversity  of  their  weight,  and  that  ready  been  stated  that  the  atmospheric  pfsi* 

they  were  supported  and  counterpoised  by  a  aure  on  one  square  foot  is  8160  pounds.  Mol- 

coiumn  of  air,  of  the  same  diameter,  reaching  tiply  this  sum  by  fifteen,  the  number  of  fqosre 

the  top  of  the  atmosphere."    Here  the  mat-  figot  on  the  aurface  of  the  human  body,  and 

tor  rests,  and  will  rest  throughout  all  succeed-  the  product  will  be  83,400  pounds,  or  some* 

ing  generations.  what  more  than  fourteen  tons,  or  the  weight 

This  short  sketch  of  the  history  of  the  ex-  of  more  than  fourteen  ordinary  cart-loads  of 

periments  which  relate  to  the  pressure  of  the  heavy  goods.   This  is  the  pressure  sustained  by 

atmosphere  will  not  be  altogether  out  of  place,  every  middle-sized   man — a  pressure  which 

if  it  has  a  tendency  to  guaird  us  against  the  would   be   insupportable,  and  even  crush  w 

influence  of  preconceived  notions,  foolish  pre-  to  pieces,  were  it  not  that  it  is  equal  in  every 

judiees,  and  of  the  authority  of  great  namea,  part ;  pressing  with  the  same  force  upward^ 

which  are  aome  of  the  greateat  obstructions  downwards,  and  on  every  side ;  and  is  at  the 

to  the  expansion  of  the  human  mind,  and  the  same  time,  counterbalanced  by  the  spring  of 

reception  of  useful  knowledge.    It  was  not  the  air  within  us,  which  is  dilfused  throagh 

before  men  began  to  emancipate  themaelves  the  whole  body,  and  re-acts  with  an  equal 

from  such  shackles  that  acience  commenced  force  against  the  outward  pressure.    Tbii 

that  brilliant  career  which  haa  iasued,  in  our  preasure,  however,  is  somewhat  different  at 

times,  in  so  ma^y  intereating  and  important  different  timea.     When  the  air  is  lightest,  the 

discoveries.     Similar  prejudicee  are  atill  pre-  pressure  is  81,160  pounds,  and,  when  heaviest 

valent  in  relation  to  the  afiaira  of  common  about  33,660  pounds,  making  a  difiereoce  of 

life,  the  fects  of  science,  and  the  important  about  2500  pounds,  the  weight  with  whicb 

truths  of  religion.     We  are  only  yet  begin-  we  are  compressed  more  at  one  time  than  at 

ning  to  cast  off  the  yoke  of  that  ignorance,  another.    This  great  difference  in  the  atmo* 

under  the  guise  of  wisdom,  under  which  the  spheric  pressure  is  found  greatly  to  afleet  the 

men  of  other  times  bowed  with  such  abject  animal  functiona  and  the  atate  of  health.    A 

submission.     Religious  prejudices,  in  particu-  person  labouring  under  an  astbmatical  com- 

lar  derived  from  education  and  submission  to  plaint  will  find  his  disorder  increased  when 

mere  authority,  are  frequently  so  strong  that  die  air  is  light,  as  it  has  then  leas  elastKUyi 

no  species  of  reasoning,  however  convincing  and  is  not  so  capable  of  expanding  the  lungfj 

to  an  unbiaaed  mind,  is  sufficient  to  subdue  The  air  is  generally  the  lightest  iu  baiy  tM 

them.      When  certain  dogmas  or  opinions,  rainy  weather,  when  the  clouds  descend,  and 

however  futile,  have  got  a  firm  hold  on  the  the  mists  cover  the  mountain  tops.    Every 

mental  faculties,  all  the  arguments  that  can  be  one  then  feels  the  efiect,  by  a  certain  degree 

derived  from  reason  and  philosophy,  and  even  of  laasitude  and  depression  of  spirits,  oooi^ 

from  the  most  cogent  announcements  of  Di-  sioned   by  the  surrounding  gloom,  and  by 

vine  revelation,  are  found  altogether  insuffi-  being  deprived  of  an  atmospheric  F^'jl?/' 

cient  to  displace  them.    And,  as  the  fostering  amounting  to  more  than  SOOO  pounds.    The 

of  erroneous  opinions,  in  relation  to  religion,  fibres  of  the  body  ere  relaxed,  tlie  *^"*'*^ 

may  endanger  our  beat  interesU,  both  m  rela-  force  of  the  muscles  diminished,  andalaagoid 
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dfcalatibn  of  the  fluids  ensnet,  which  lome-  been  compated,  that  a  cubic  inch  of  such  air 
times  produce  obatroctions,  fevers,  and  bead-  as  we  breathe  at  the  surface  of  the  earth, 
aches ;  and,  in  most  persons,  a  sort  of  ind<>>  would  be  so  much  rarefied,  that  it  would  fiU 
lence  and  gloomy  inacUvity.  Wheress.  when  a  hollow  sphere  equal  in  diameter  to  the  orbit 
the  air  is  heavy,  and  the  clouds  ascend  to  the  of  the  planet  Saturn,  which  is  1,800,000,000 
higher  regions,  and  appear  like  fine  fleeces  on  of  miles  in  diameter.  This  is  a  necessaiy 
the  blue  vault  of  heaven,  the  nerves  and  consequence  of  the  elasticity  of  the  air,  and  of 
fi()rea  of  the  animal  system  are  braced  by  the  its  waut  of  compression  in  the  higher  regions , 
additional  pressure  of  the  atmosphere,  the  and  that  this  is  in  reality  the  case,  is  proved 
blood-vessels  exert  their  full  power,  the  solids  by  experiment  as  well  as  by  calculation, 
are  compressed,  the  fluids  circulate  with  in-  When  we  take  a  barometer  to  the  top  of  a 
creased  vigour,  we  fiiel  light  and  alert,  and  the  mountain  only  half  a  mile  in  perpendicular 
elevation  of  the  animal  spirits  is  increased  by  elevation,  the  mercury  falls  from  thirty  tc 
the  splendour  and  activity  of  the  surrounding  twenty*eeven  inches;  and  the  fall  of  the  mer- 
aoene.  cory  is  in  proportion  the  higher  we  ascend. 

Weight  of  the  whole  Aimo9pkere4 — ^Prom  Those  travellers  who  have  climbed  to  the  tops 
the  facts  now  stated,  we  may  form  an  estimate  of  lofty  mountains  know,  by  experience,  that 
of  the  weight  of  the  whole  body  of  the  atmo-  the  air  is  much  thinner  in  those  regions  than 
sphere  which  surrounds  the  snrface  of  the  in  the  plains  below.  Their  breathing  becomes 
earth.  The  surface  of  the  globe  contains,  in  difficult  and  painful,  their  hands  and  feet  swell, 
round  numbers,  200,000,000  of  square  miles;  and  they  are  sometimes  seized  with  a  vomiting 
every  square  mile  contains  27,878,400  square  of  blood.  They  also  find,  that  the  atmosphere 
feet ;  and  these  two  numbers  multiplied  to*  becomes  clearer  as  they  ascend,  and  is  unable 
gcther,  produce  6,575,680,000,000,000 ;  or,  to  support  the  clouds.  We  are  informed  by 
ive  thousand  five  hundred  and  seventy-five  Don  Ulloa,  that,  while  he  stood  on  the  top 
billions,  six  hundred  and  eighty  thousand  of  the  Andes,  in  Peru,  **  the  clouds,  which 
millions,  equal  to  the  number  of  square  feet  were  gathered  below  the  mountain's  brow, 
on  the  surface  of  the  earth;  which,  multiplied  appeared  like  a  tempestuous  ocean,  all  dash- 
by  2160  pounds,  (equal  to  the  pressure  on  ing  and  foaming,  while  the  lightnings  were 
every  square  foot,)  produces  the  sum  of  breaking  through  the  waves,  and  the  thunders 
12,043,468,800.000,000,000 ;  that  is,  twelve  rolling  beneath  his  feet,  fiir  below  the  spot  on 
trillions,  forty-three  thousand  four  hundred  which  he  stood.  In  the  mean  time  he  enjoyed 
and  sixty-eight  billions,  and  eight  hundred  a  serene  and  cloudless  sky,  and  left  the  war 
thousand  millions;  which  is  equal  to  the  of  the  elements  to  the  unphilosophical  mortals 
Dumber  of  pounds  which  constitute  the  weight  on  the  plains  below.'' 

of  the  whole  atmosphcore,  or  5,000,000,000,-  Those  who  have  taken  a  flight  to  the  higher 
000,000 ;  that  is,  about  five  thousand  billions  regions  of  the  atmosphere  in  balloons,  have 
of  tons.  A  more  definite  idea  of  this  weight  beheld  scenes  of  a  similar  kind.  Mr.  Bald- 
may  be  obtained  by  supposing  a  ball  of  lead,  win,  who  ascended  in  a  balloon  from  Chester, 
extending  fi'om  London  to  Oxford,  stretching  in  1785,  relates  that  at  a  certain  elevation, 
sixty  miles  perpendicularly  above  tts,  and  in  the  earth  was  entirely  hid  from  his  view  by 
every  direction ;  or,  in  other  words,  a  ball  of  an  immense  mass  of  vapours,  which  he  com- 
lead  one  hundred  and  ninety  miles  in  circum-  pares  to  a  sea  of  cotton,  tufted  here  and  there 
ferenoe,  and  about  oxty  miles  in  dianneter.  by  the  action  of  the  air,  and,  soon  after,  the 
Suppose  this  ball  placed  on  one  end  of  an  im-  whole  became  an  extended  pavement  of  white 
mense  balance,  and  the  whole  atmosphere  on  cloud.  The  reason  of  all  this  is  obvious:  the 
the  other,  they  would  nearly  counterpoise  each  clouds  are  vapour,  or  water  rarefied  by  heat 
other.  So  that  this  invisible  fluid,  which  we  Vapour  is  lighter  than  air  near  the  surface  of 
are  apt  to  consider  as  almost  a  nonentity,  the  earth,  and,  consequently,  ascends  in  it; 
when  considered  as  a  whole,  contains  a  weight  but,  in  the  higher  regions,  the  air  is  thinner 
which  it  is  difficult  for  numbers  to  express.       and  lighter  than  these  vapours,  and,  of  course, 

It  need  only  be  observed  further  on  this  is  unable  to  support  them  beyond  a  limited 
point,  that  the  air  decreases  in  density  in  pro^  height;  which  circumstance  undeniably  proves 
portion  as  we  ascend  to  the  higher  regions  of  that  the  air  is  lighter  the  higher  we  ascend, 
the  atmosphere.  At  the  height  of  seven  The  pressure  of  the  atmosphere  may  now 
miles,  the  air  is  four  times  rarer  than  at  the  be  illustrated  by  a  few  simple  experiments, 
furiaoe  of  the  earth ;  at  the  height  of  fourteen  The  instrument  called  the  air-pump  aflbrds, 
miles,  it  is  sixteen  times  rarer;  at  the  height  on  the  whole,  the  best  means  of  illustrating 
of  twenty-eight  miles,  it  is  two  hundred  and  the  pressure  of  the  atmosphere.  This  instru* 
fifty-six  times  rarer;  at  the  height  of  ninety-  ment  bears  a  certain  resemblance,  in  its  prin- 
aix  miles,  it  is  268,435,456  time*  rarer;  and  ciple  and  action,  to  the  common  house  pump, 
at  the  height  of  five  hundred  milesi  it  has  It  consists  of  a  hollow  cylinder  or  tube,  in 
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which  ■  plHon  ii  iltcrnitclj  riued  m  do-  p*p<r  in  il,mnd  while  tha  paper  h  banmf, 
prsMeJ  \iy  mcsni  of  ui  iron  rod  allsched  (o  iT  wc  place  lbs  pain  of  our  h*ad  firmly  upon 
the  hindia  of  the  pump.  In  Iho  p'wton  thsTB  Iha  edge*  of  tha  glaaa,  Iba  glut  will  Mick  bM 
i>  ■  tiItb,  which  opena  by  idj  preaiure  frnm  to  the  hand.  prodnciiiK  »  cerliia  drgna  of 
below,  and  la  abot  b;  anj  auperiDcnmbeiU  pais,  and  it  will  n^oir*  ■  conaiikrabia  drpn 
preuure,  like  the  flapper  of  a  pair  of  bellow*,  vf  fiirca  before  the  hand  can  be  Jetirhed  baa 
When  the  piatOD  ia  forced  down  the  Talie  ia  the  glaaa.  In  Ihia  Fiperiment,  the  bumin;  tf 
opened  fram  below  by  the  prawure  of  air,  or  ths  paper  rarB&ea  the  air.  nrarly  eipeli  it 
wlmleier  QutJ  Iha  pump  may  contain.  The  iiom  the  gtaaa.  and  then  Iha  atmaiplMn 
fluid  then  geli  abovs  the  Yalie,  and  ii  lifted  preaaea  with  JIa  whole  wejgbl  upon  the  liind. 
U|i  by  the  rainng  of  the  pialon,  and  carriaJ  3.  Take  ■  glua  tuba  two  or  thm  IhI  louf, 
out  of  the  pump,  the  laUe  being  then  ihut  by  of  a  oarrow  bora ;  plunge  one  rnd  of  it  in  ■ 
the  pmaura  of  the  air  above  it.  At  Ibe  lop  baain  of  water;  apply  the  nnuth  1o  the  olbtt 
i"  a  iiKtal  plate  ground  to  a  perfect  plans anr-  end,  and  draw  oot  the  air  by  auction;  dw 
Cice.  on  which  ia  placed  an  ioTerleJ  glaoa  jai  water  will  instantly  rice  into  the  lube  bj  A> 
or  rpceivrr.  whence  the  air  ia  to  be  eiliactwi.  preaiure  of  the  atmoaphere  on  the  viler  ia 
A  hole  in  the  plats  ia  connected  with  a  tuba  the  baain ;  and,  if  we  JmniedialeTj  place  on 
whir.h  cammunicalsa  with  the  pump-bane U.  Ihnmb  firmly  4>n  the  upper  perl  of  the  tok. 
By  working  the  handle  of  the  initrumanl  for  and  withdraw  it  from  the  water  in  ihi  bawij 
lonie  time,  the  receiver  will  looii  be  nearly  the  water  will  be  suapemled  in  the  lobe  by 
eiliHUfliri]  of  alt  the  air  il  coolaina,  and  ths  the  peeaanre  of  the  almoiphere,  a!t)i«igli  Iha 
pHIicU  produced  in  a  tacuum,  or  place  void  lube  ia  open  below  ;  but,  when  the  thumb  ia 
of  air,  may  then  he  exhibited.  The  following,  ninoTed  ffum  the  Upper  part  of  Ibe  Ivbe,  Ibt 
Biaoiig  other  eiperimenta,  nuy  he  ahown  by  water  in  it  will  run  out,  in  canarqacnn  ef 
the  air.pump.  If  the  receiver  be  open  at  both  the  prewnre  of  the  atmoapbere  from  abon- 
enda.  and  ths  appsr  orifics  bs  atopjied  by  the 

hand,  when  the  air  ia  exhausted,  the  preaaura  Fit-  1-  PiS-  ^ 

of  the  eitsinal  air  will  ba  (uch  aa  to  preisnl 
the  reuiaval  of  the  hand,  and  will  cauae  a  cer- 
tain dogne  of  pain.  If  a  piece  of  bladder  be 
lied  tightly  over  the  orifice,  u  the  eibanalioa 
proccedi,  the  bladder  will  be  praaaad  tnwatdi, 
and  will  fioally  burat  with  ■  loud  noiaa.  In 
the  lame  manner,  if  ■  Sat  piece  of  window- 
glaia  be  placed  upon  the  orifice,  when  th« 
sir  ia  eihauited,  the  glaaa  wilt  b*  broken  into 
a  number  of  piacaa  by  tb*  eitarnal  pnaaun 
of  the  atmoiphere. 

But  aa  eomparaliTelj  bw  peraona  bave  id 
opportunity  of  performing  experimenta  witli 
the  air-pump,  a  few  •imple  experiments  equsU 
ly  convincing,  which  every  person  baa  it  in 
bia  power  to  perform,  may  here  be  deacribed. 

1.  Take  a  wins  or  ui  ale-g1a*a,  and  fill  il  _ 
with  water;  take  a  amooth  piece  of  writing       4,  Take  ■  tin  TCSsel,  ax  or  «t^l  'o™^ 

*     paper,  and  prra  il  firmly  againat  the  edge*  long,  and  about  three  in  diametrr,  with  iti 

of  the  glaaa,  ao  that  no  air  can  gat  in  bstween  mouth  about  a  quarter  of  aa  inch  "iiie- ■*  * 

the  paper  and  the  water,  then  turn  the  glaaa  r,  (fig.  1.)     Pierce  a  number  of  unatl  hDM 

updile  down,  and  the  water  will  be  aupportsd  in  ita  bottom,  about  ths  diameter  of  a  commiM 

by  the  preeaure  of  the  atmoaphere  upon  ths  rawing- need  Is.     Plunge  thii  vessel  in  ^tf"' 

paper.     That  it  la  the  eitsrnsi   prnsuni  of  and,  when  (iill,  cork  it  up,  to  that  no  U'  e^ 

the   atmoiphere   upon  the  paper  which  anp-  enter  si  ths   lop.      While  il  remain*  ^"^ 

pnrls  ths  water  will  appear,  when  we  con-  no  water  will  run  out,  being  pre"'"'"' ''^T* 

aider  that  the  paper.  Instead  of  being  coovsi,  atmoapheric  preasure  upon  the  botte'''  <>'  *" 

by  the  prenore  of  iho  water  downward*,  i*  *e*sel  i  but  the  moment  il   i*  ui'rw'"''  ^ 

concave,  hy  the  proaaure  of  the  air  upwarda.  water  wilt  iiana  from  the  amjll  hoi"  ^1 "" 

If  a  lighleJ  candle  be  placed  under  the  paper,  preaaoie  of  ths  air  from  above.     ''"'"  ■'°'^* 

with  ita  flame  touching  the  paper,  ws  may  perinteni  may  be  made  with  a  lin-plaje  '«*' 

hold  it  liir  an  indefinite  length  of  tioM,  with-  about  an  inch  in  diameter,  open  >t  the  '"Fj 

out  ita  producing  any  effect  upon  the  paper,  and  having  ita  bottom  pisrced  with  a  ""l 

or  setting  fire  to  it.  hole.      When   filled  with   w»Wr  snd  "P^ 

2.  Take  a  wine-glaaa,  and  hum  a  piece  of  oorkeJ  at  th«  top,  il  may  be  carried  for  mlU* 

(IMfl) 
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without  losing  t  drop  of  water,  notwithttand-  out  by  the  bammg  peper,  end  in  eoneequeiice 
ing  the  bote  in  the  bottom.  of  the  preesare  of  the  atmoepbere  upoa  the 

6.  In  order  to  show  the  lateral  preeiare  of  surface  of  the  water  in  the  lauoer. 
the  atmosphere,  take  a  tube,  as  e  h,  (fig.  2,)  These  expcrimenta  show  that  the  alOM- 
mr  or  seven  inches  long,  having  a  souU  hole  aphere  presses  in  all  directions,  upwanli^ 
«n  each  side,  as  i  k.  When  filled  with  water,  diownwards,  and  laterallj.  This  subject  hae 
and  tightly  corked,  no  water  will  ran  out  from  been  dwelt  on  somewhat  particularly,  becauM 
the  sides  of  the  tube,  but  the  moment  the  the  atmospheric  preesure  forms  an  importaaft 
cork  b  taken  out,  tho  water  will  run  out  at  i  element,  and  a  mechanical  power  in  the 
«nd  K,  as  repreeented  in  the  figure.  construction  of  steam-engines,    atmospberia 

6.  Take  a  wine-glass  and  bum  in  it  a  piece  tailwaya,  and  other  modem  inventiona,  which 
of  paper ;  then  invert  the  glass,  while  the  are  now  of  such  great  utility  in  propeUiag 
paper  is  burning,  over  a  saocer  full  of  water,  carriagea  along  railways,  and  ateam-veasek 
the  water  will  rush  up  into  the  wine-glass,  in  across  aeas  aad  oceans, 
consequence  of  the  air  being  rarefied  or  dnvea 


<  *  »•  >  ■ 


CHAPTER  m. 
Facts  lihu/iraied  hy  the  Prtanrt  of  the  Ainmtphere* 

Lit  us  now  attend  to  a  few  facts  which  the  that  two  polished  sarfaees,  which  accmatelv 
pressure  of  the  air  tends  to  explain  and  il-  fit  each  other,  adhere  with  great  force.  Thw 
histrate.  fact  is  well  known  to  glass-grinders  and  p^ 

1.  The  atmospheric  pressure  explains  the  Ushers  of  marble.  A  laige  lens,  when  grouid 
nature  of  the  process  vulgarly  tenn«l  suction,  very  smooth,  requires  mors  than  tho  strength 
When  we  attempt  to  take  a  draught  of  water  of  a  single  individoaJ  to  pull  it  directly  firon 
out  of  a  basin,  or  a  running  stream,  it  is  com-  ibe  tool.  If  the  sorfiica  ia  only  a  square  inch, 
monly  said  that  we  draw  in  the  water  by  it  will  require  fifleen  pounds  to  separata  ihem 
auction ;  whereas  the  hat  is,  that  instead  of  perpendicularly,  though  a  very  moderate  forse 
^drawing  the  water  into  Che  stomach,  we  only  will  make  them  slip  along  each  other.  Were 
draw  the  air  into  the  longs,  and  the  atmosphere  the  surface  six  inches  square,  the  fbm  requ^ 
performs  the  other  part  of  the  operation.  The  atte  to  separate  (he  two  piecea  would  be  eqcMl 
process  is  simply  this: — We  immerse  our  lips  to  five  hundred  sad  forty  pounds.  But  ihb 
into  the  vrater,  so  as  to  prevent  the  entrance  cohesion  is  not  observed,  unless  the  surfaoea 
of  air  into  the  mouth ;  we  then  make  a  vaco-  are  wetted  or  ameared  with  oil  or  greaas, 
tim  in  the  mouth  by  drawing  the  air  into  the  otherwise  the  air  gets  between  them,  and 
lungs,  after  which  the  pressure  of  the  atmo-  they  aeparate  without  any  trouble.  That  iMa 
aphere  upon  the  surface  of  the  water  forces  it  cohesion  is  owing  to  the  atmospheric  prsssom, 
upwards  into  the  mouth.  That  such  is  the  is  evadeut  from  the  eaae  with  which  the  plataa 
process  of  receiving  a  draught  of  water  when  may  be  separated  in  an  exhanated  receiver  by 
the  mouth  is  held  downwards,  appeara  from  meana  of  the  air-pump.  The  aame  causa  con- 
this  circumstance,  that  if  the  lips  do  not  tributes  in  a  powerful  degree  to  give  efibct  to 
touch  the  water,  we  might  draw  in  the  air  by  the  cohesion  of  bodies  by  meana  of  mortar  and 
what  is  called  suction  for  twenty  years,  and  cements.  When  two  piecea  of  wood  are  to 
not  receive  a  single  drop  into  the  mouth.  be  glued  together,  their  surfsoes  are  firat  made 

The  same  principle  explains  the  action  of  as  smooth  aa  poasible ;  a  glutinous  substance 
a  child  sucking  the  breast  of  ito  nurse.  The  is  then  applied  to  fill  up  all  the  pores  and 
operation  of  copping  is  performed  in  the  same  inequalities  ;  they  are  then  pressed  together, 
way.  In  this  case,  the  operator  takes  a  which  prevents  the  air  from  insinuating  itaell 
small  glass,  cbse  at  the  top,  and  holding  it  tietwcen  them,  and  the  external  air  then 
fior  some  time  over  the  flsroe  of  a  candle  or  presses  upon  them  with  a  force  of  fifteen 
hmp,  the  air  is  thereby  rarefied,  and  part  of  pounds  on  every  square  inch. '  There  can  be 
it  drawn  out  The  glass  is  then  suddenly  no  question  that  the  stability  of  our  hooaea 
placed  on  the  part  of  the  body  to  be  cupped,  and  garden  walls  depends,  at  least  in  a  great 
and  adheres  to  the  flesh  by  the  external  pres-  measure,  upon  the  same  prindplea ;  for  the 
aure  of  the  air.  1*he  flesh  risee  in  the  glass,  more  completely  e^eiy  'crevice  between  the 
and  the  blood  and  serocities  are  forced  from  bricks  or  stones  is  shut  up,  by  meana  of  nsor- 
Ihe  wounded  vessels  into  the  glass  by  the  tare  and  cementa,  from  the  insinuation  of  the 
atmospheric  pressure  on  the  parts  around.         external  air,  the  more  finn  and  stable  is  the 

S.  It  is  owing  to  the  atmospheric  pressure  buiUing. 
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To  the  itme  oiiim  Is  to  be  attiibated  the  this  happeDS,  the  water  which  wm  filtering 

•etien  of  a  tny'e  eticker  in  Kfting  Imrge  etonea  through  the  ground  is  all  arreeted,  and  kept 

from  the  groand.     Tlie  sucker  ia  made  of  etiff  auepended  in  ita  capillaiy  tubee  by  the  preiiara 

wetted  leather  fastened  to  a  string ;  the  moia-  of  the  air,  in  the  same  manner  as  water  h 

tnre  upon  the  leather,  when  it  is  pressed  down  suspended  in  a  tube  which  ia  closed  at  one  end, 

opoB  the  stone,  prevents  the  air  from  getting  as  in  the  third  ezpariment  stated  in  the  pra- 

bk  between  the  leather  and  the  stone,  and  if  ceiling  Ichapter  (p.  14).    A  thaw  roells  tht 

tlie  aucker  be  four  inches  square,  it  will  require  superficial  ice,  and  allows  the  water  to  xm 

ft  fiwoe  of  two  hundred  and  forty  pounds  to  out  in  the  same  manner  as  it  does  when  tht 

separate  it  from  the  atone.     In  certain  caees,  thumb,  in  that  experiment,  is  removed  from 

floefa  contrivances,  on  a  large  eeale,  mighLbe  the  top  of  the  tube, 

sometimes  useful  as  a  mechanical  power.  6.  It  is  well  known  that  acaakibll  of  water 

S.  Another  drcumstenoa  which  is  account-  or  spirits,  will  not  run  by  the  cock,  uoleia  a 

•d  fin  OB  this  principle  is,  the  strong  adheeion  hole  be  opened  in  the  top,  or  some  other  part 

of  sails,  periwinklee,  limpets,  and  other  mot-  of  the  cask.   The  reason  is,  that  the  airpremf 

Insootts  animalsf  to  the  rocks  on  which  they  upon  the  opening  in  the  cock,  and  prewnti 

are  fiMind.    The  animal  forms  the  rim  of  ito  the  Uqoor  from  flowing;  whereas,  when  an 

shell  so  as  to  fit  the  shape  of  the  rock  on  opening  is  made  at  the  top,  the  presMie  of 

which  it  intends  to  cling.    It  then  fills  ite  the  air  from  above  forces  it  dlown.    I^  indeed, 

shell  either  with  ite  own  body  or  with  water,  the  hole  in  the  cask  is  of  large  dimenaooi,  it 

In  this  condition,  it  is  evident,  that  we  must  will  run  without  any  other  bole,  beeaoaa  air 

act  with  a  force  equal  to  fifteen  poonda  on  a  will  get  iji  at  the  upper  side  of  the  hole,  while 

square  inch  before  we  can  detach  it  from  the  the  liquor  runs  out  by  the  lower  pait  of  it. 

rock.    This  ^  may  be  ilhistrated  by  filling  a  For  the  same  reason,  a  small  hole  is  made  ia 

drinking-glaas  to  the  brim  with  water,  and,  the  lid  of  a  tea-pot  to  insure  ite  pouring  out 

having  covered  it  with  a  piece  of  thin  wet  the  tea,  otherwiae,  when  the  tea-pot  iaqoile 

bather,  place  it  upon  a  teble,  and  will  be  found  full,  it  would  be  difikult  to  make  the  tea  nin 

to  require  a  very  oonaidenblB  force  to  pull  it  out  at  the  apout,  the  preasure  of  the  air  froai 

stnlght  upward.    But,  if  we  place  a  snail  ad*  below  tending  to  prevent  it. 

heiing  to  a  stone  in  an  exhausted  leeeiver,  it  On  the  same  principte  depends  the  per- 

will  drop  ofi*  by  ite  own  weight     It  is  owing  formance  of  an  instrument    used  by  ^irit 

to  the  same  canae  that  bivalve  mollusca,  such  dealeis,  for  teking  out  a  sample  of  their  qsrila 

as  oywUTB  and  mtiese/i,  keep  their  shells  so  p|.   3^       It  constate  of  a  long  tin-plats 

firmly  abut,  and  require  such  a  degree  of  force  tube,  a  a,  fig.  3,  open  at  ihe  top 

to  open  them.    But,  if  we  grind  off  a  bit  of  ^^S^'^    *^  J^j  ^^  ending  in  a  sBaall  hob 

the  convex  ahell,  so  as  to  make  a  small  hole  ^|i;!         at  a.  Theend  a  is  dipped  into  the 

m  it,  the  air  gete  in,  and  it  opens  with  the  ^          spirits,  which  rise  into  the  tube; 

greatest  ease.    The   same   thing  takes  place  ||'          then  the  thumb  ia  clapped  on  the 

when  it  ia  put  under  the  exhausted  receiver  of  I '         mouth  a,  and  the  whole  is  lifted 

an  airwpnmp.    It  has  been  lately  discovered  l||         outoftheca8k.Theopiritreffiainf 

tliat  it  is  owing  to  the  same  principle  that  flic«  Hi         in  it  till  the  thumb  be  teken  off; 

and  other  animals  have  the  power  of  walking  Bij         it  is  then  allowed  to  ran  into  a 

on  a  perpendicular  pane  of  glass,  or  on  the  Jw         glasa  for  examination.    We  aie 

ceiling  of  a  rooaMvith  their  backs  downward.  ^^          informed   by  certain    traveller^ 

This  has  been  pK»ved  to  arise  from  a  power  that  some  of  the  rode  tribes  of  Asia  and  Africa, 

they  possess  of  squeezing  out  the  air  between  with  whom  they  have  travelled,  have  a  simi- 

the  inaide  of  thor  foot  and  the  surface  on  lar  method  of  acquiring  a  draught  of  water, 

which  they  tread,  and  thus  being  supported  though  they  do  not  understend  the  principle 

against  the  outside  of  their  foot  t»y  the  pres-  on  which  it  depends.  They  provide  ibemaelTcs 

s«re  of  the  atmoephera.  in  their  journeys,  with  a  long  hollow  cane, 

4.  It  ia  owing,  in  a  great  measure,  to  the  and,  when  they  wish  to  drink*  or  to  giTotbeir 

pmssnre  of  the  atmosptiere«  that  frosto  ooca-  companions  a  draught  of  water  from  a  •tream 

aion  a  acantineea  of  water  in  our  fonntaina  or  pool,  they  place  the  hollow  cane  io  the 

and  wells.  This  is  not  caused,  as  is  generally  water,  and  apply  their  mouth  to  the  upper  end, 

apposed,  by  the  freeiing  of  the  water  in  the  and  draw  out  the  air,  when  the  water  mebee 

bowela  of  the  earth.    The  most  intense  frost  in  and  fills  the  interior  of  the  cane ;  thsf 

of  a  Siberian  winter  would  not  freeze  the  then  apply  their  thumb  to  the  upper  end, 

ground  ^wo  feet  deep^  but  a  moderate  froet  take  the  cane  out  of  the  water,  and  apply  it 

will  consolidate  the  whole  surface  of  a  coon-  to  the  lips  of  their  thirsty  compaoioo,  when 

try,  and    make    it    unperviooa    to    the  air,  the  water  rushes  into  his  mouth.    This  mode 

especially  if  the  frost  has  been  preceded  by  of  taking  a  draught  of  water  msy.  in  m» 

rain,  which  has  soaked  the  surfoce.    When  caass,  be  very  convenient  when  we  cannot 
(1048) 
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Mfily  ftpply  oax  lipi  to  the  for&oo  of  a  ran-  indeed,  when  we  ooneider  the  effects  of  thie 

ning  stream.  powerful  agent,  in  the  nameroos  operationa 

The  action  of  the  nphoA  depends  on  the  both  of  nature  and  art,  there  is  something 

■ame  principle.    A  stpboa  is  a   bent  tube,  which  tenda  to  excite  our  admiration  mora 

than  all  the  iairy  tales  which  the  human 
fiincy  has  created.  We  behold  its  operation 
in  compressing  the  bodies  of  all  animated 
beinga — ^in  counterpoising  the  internal  pres- 
sure of  the  circulating  Ooids,  and  preventing 
the  elastic  Ibioe  of  the  internal  air  from  burn- 
ing the  artcriea  and  Teins.  We  behold  its 
operation' in  forcing-punips  and  fire-enginea-^ 
in  raising  water  from  deep  pits,  and  carrying 
it  to  the  tope  of  the  highest  boildings-^in 
giving  motion  to  our  spinningnnachines,  and 
the  one  end  of  which  is  longer  than  the  in  propelling  large  vessels  ilong  seas  and 
other,  as  A  a,  fig.  4.  If  the  tube  be  filled  rivers— in  the  action  of  Hiero's  fountain,  of 
with  water,  and  the  shorter  leg  be  placed  siphons  and  barometers ;  and  in  many  other 
in  a  vessel  of  water,  a,  immediately  upon  cases  where  ito  agency  could  scarcely  have 
withdrawing  the  finger  from  the  longer  leg,  been  suspected.  What  can  be  more  unlike 
the  water  will  flow  out  till  the  liquid  in  then  the  working  of  a  fire-engine,  when 
the  vessel  is  emptied.  By  meana  of  thia  spouting  a  column  of  water  to  the  top  of  a 
inatrament,  we  can  convey  water  from  a  buildmg  in  flamea,  and  the  crawling  of  a  fly 
astern  over  a  rising  ground,  provided  ito  par-  upon  a  window-pane,  or  the  ceiling  of -a  room  1 
pendicular  elevation  above  the  level  of  the  Yet  both  theae  operationa  are  performed  by 
ibunteio  does  not  exceed  thirty-two  feet,  and  the  same  means,  the  pressure  of  the  atmo- 
that  the  leg,  from  which  the  water  runs  ofi*,  is  sphere. 

helow  the  level  of  the  cistern  ;  because  the  But  what  appeara  no  less  striking  than  such 
weight  of  A  column  of  water,  about  thirty4wo  operations,  is,  the  pressure  of  the  atmosphere 
or  thirty-three  feet  high,  is  equal  to  the  weight  upon  our  own  bodies.  It  hss  already  been 
of  a  column  of  air  reaching  from  the  surface  steted,  that  this  pressure  smounte  to  above 
of  the  eartli  to  the  top  of  the  atmosphere,  thirty  thousand  pounda.  Were  the  half  of 
The  pressure  of  the  atmosphere  upon  the  this  weight  to  fidl  on  one  side  of  our  bodies, 
water  of  the  veasel,  or  ciatern,  produces  this  without  being  counteracted  by  any  other 
efiect  power,  it  would  produce  an  effect  similar  X6 

It  might  be  abown,  that  the  common  pump  that  of  a  heavy  wall,  or  the  roof  of  a  house 
for  raising  water,  the  fire-engine,  the  steam-  fiilling  flat  upon  ua,  and  would  infsllibly  drive 
engine,  the  forving-pump,  and  many  other  the  breath  from  our  lungs,  and  crush  to  pieces 
pneumatic  and  hydraulic  enginea,  derive  their  every  bone.  What  is  it,  then,  which  prevente 
power  and  utility  chiefly  from  that  extensive  such  a  terrible  effect  ?  A  small  quantity  of 
and  universal  agent — the  preasure  of  the  air  within  us,  which  would  not  weigh  iibove  a 
atmosphere ;  without  the  aasistence  of  which  single  ounce,  by  ito  strong  elastic  force,  conn* 
many  of  our  most  powerful  engines  would  be  terpoises  the  eActe  of  this  tremendous  prea- 
arrested  in  their  operations,  and«ink  into  fes  sure  ;  so  that,  instead  of  lying  as  a  mountein 
bleness  and  insignificancy.  But  this  chapter  on  our  loina,  it  acte  like  wings  to  our  feet,  or 
shall  be  concluded  by  a  fiiw  general  remarks^  like  sinews  to  our  limbs.  When  a  flat  bottle 
aaggested  by  this  subject.  is  empty,  and  laid  on  ito  side,  we  might  ima- 

The  discovery  of  the  pressure  of  the  atmo*  gine  that  the  weight  of  the  air  would  break  it 
sphere,  and  of  ite  agency  in  the  systom  of  to  pieces ;  but  Uie  air  which  is  contained 
nature,  formed  a  new  era  in  the  history  of  within  the  bottle,  whether  stopped  or  not,  has 
acienoe.  However  common  it  b  now  to  peiw  the  same  power,  by  ite  elasticity,  to  prevent 
fi>rm  the  Torricellian  experiment,  and  to  talk  ite  breaking,  as  the  air  without  bss  to  crush  it 
about  the  pressure  of  the  atmosphere,  it  waa  a  to  atoma.  But,  if  we  apply  a  eyringe  to  the 
aulgect  which,  less  than  two  centuries  ago,  neck  of  such  a  flat  bottle,  and  exhaust  the 
struck  with  astonishment  all  the  learned  air  which  ia  inehised  within,  the  extraction  of 
throughout  Europe.  So  wonderful  and  in-  that  small  bo<fy  of  air,  which,  bv  ito  elaatiQ 
credible  did  it  at  first  appear,  that  it  was  not  spring,  supported  the  sides  of  it,'  gives  room 
till  after  the  lapse  of  several  years— till  after  to  the  external  air  to  act  on  the  surface  of  the 
opinions  which  had  prevailed  for  ages  had  bottle  with  all  ito  force,  and  the  bottle  will  fly 
been  overturned,  and  the  most  decisive  expe-  into  a  thousand  pieoea.  Such  would  be  the 
rimente  had  been  performed,  in  every  poesible  caae  with  respect  to  our  own  bodies,  if  an 
way,  that  it  was  cordially  received.    And,  exact  balance  wen  not  kept  up  between  tba 
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pmmne  of  the  •tmoaphere  wilhMit,  and  the  poise  of  thcee  two  ibnnidable  and  death- 
elaatic  force  of  the  air  within ;  and,  in  this  menacing  powers,  is  our  only  saS^guard  and 
mslanoe,  as  well  as  in  a  tbonsand  other  in-  defence ;  and  shows  os  bow  "•  learfullj  tod 
■lances,  we  have  a  sfriking  eTJdenae  both  of  wonderfully"  we  are  every  moment  presenad 
the  wisdom  and  of  the  Iwnevolenoe  of  Him  by  that  Almighty  Being,  **  in  whose  hand  oqr 
who  at  first  created  and  arranged  all  the  pow-  breath  is,  and  whoae  afo  all  our  ways."  Hen 
era  and  elements  of  natnrs,  so  as  to  render  we  have  a  striking  evidence  of  its  beoevolenea 
them  subservient  to  the  praaenratioa  and  ooao-  and  skill,  in  having,  by  bis  wisdom,  reconciled 
fort  of  every  species  of  animated  existence.  snd  balanced  two  soeh  formidable  and  coo- 
It  is  owing  to  the  same  admirable  arrange-  tending  powers,  and  so  tempered  them,  that 
ment  of  the  Creator,  that  our  dwellings  are  the  impetuosity  of  the  one  is  checked  by  the 
not  erushed  to  atoms.  Suppose  an  apartment  activity  of  the  other ;  and  all  nature,  instead 
only  twelve  feet  square,  and  nine  feet  high,  of  being  shattered  and  destroyed,  is  preserved 
Ihe  pressure  of  the  air  upon  the  four  sides,  in  safe  and  harmonious  order.  Were  it  bis 
«iid  the  roof,  containing  fiee  hundred  and  design  to  deMroy  the  inhabitants  of  our  world, 
oeventy-siz  square  feet,  is  equal  to  one  mil-  or  to  render tfaetn  miaerable.we  aeebowsaaly 
lion,  two  hundred  and  forty-four  thousand,  this  could  be  eflbded.  Ho  has  only  to  pennit 
iMie  hundred  and  sixty  pounds!  This  enor-  one  of  those  powers  now  described  to  act 
fBOtts  pressure  is  balanced  by  the  resistance  without  control,  and  the  work  of  destnictioDii 
«f  the  small  quantity  of  air  in  the  room,  which  at  once  aecomplishod.  So  that  in  his  *■  hand 
weighs  only  ninety-seven  pounds ;  so  that  bore  is  the  sonl  of  every  living  thing,  and  che  breath 
is  a  small  weight  of  ninety-seven  pounds  of  all  mankind.*'  He  upholdeth  our  aoab  m 
counteracting  a  pressure  of  1,244,160  pounds!  life,  and  his  merciful  visitation  sustains  oar 
Without  this  wonderful  balance  no  house  spirits.  It  is  the  province  of  true  phiioMpby 
«ouId  be  habitable,  no  ersature  oouU  remain  to  trace  the  attributes  of  the  Almighty  in 
«five ;  our  glass  windows  would  be  shattered  every  part  of  his  operations,  in  the  system  flf 
to  atoms;  an  army-tent,  a  peaaant's  boose,  or  nature;  and  there  is  no  scene  throoghoot the 
a  shepherd's  hut,  yea,  even  our  most  atately  universe,  where  his  voice  is  not  heard,  and 
odifioea,  would  be  crushed  to  atoms.  where  his  power  and  wisdom  are  not  coih 
It  appears,  then,  that  we  are  immersed  in  afiicnously  displayed  to  those  who  have  can 
«n  inviaible  fluid,  which,  on  the  one  hand,  by  to  hear,  and  eyrs  to  see,  and  spiritual  disoen- 
•Cs  enormous  pressure,  threatens  to  crush  us  ment  to  recQgnixe  the  footsteps  and  the  Mgencj 
to  the  earth,  and,  on  the  other,  by  its  elastic  of  an  almighty,  though  invisible,  Intelligeoee; 
force,  to  burst  our  blood-vessels,  and  tear  our  **  for  in  Him  we  live,  and  move,  and  hafeoar 
whole  frame  to  pieces.    The  equality  or  equip  being." 


CHAPTER  IV. 

The  EUuiidty  of  ihe  Air,  and  the  Phenomena  it 

Tib  atmosphere  is  that  ocean  of  air  which  however,  is  impalpable  to  oar  senses.    By  iti 

tnrrounds  our  globe  on  all  sides,  and  in  which  transparency,  it  escapes  our  ocular  inspection ; 

we  live  and  breathe.     Wo  are  plunged  into  by  its  thinness,  it  eludes  our  grasp ;  it  cannot 

the  bottom  of  the  vast  aerial  sea,  as  the  fishes  be  perceived  by  our  smell  or  taste,  nor  even  by 

we  plunged  into  the  depttu  of  the  ocean.  Be*  our  organs  of  hearing,  unices  when  it  is  in  a 

fore  we  were  brought  into  the  worid,wewere  state  of  tremor  and  agitation.    But  we  are 

iumished  with  a  diaphragm  and  lungs,  with  fully  assured,  in  numerous  instances,  that  {be 

eartilages,  ribs,  and  muscles,  to  enable  us  to  powers  of  nature  may  be  in  complete  ezi^ 

draw  in  thia  vital  fluid.    The  first  rush  of  the  enoe,  though  they  are  impeiccptible  to  every 

air  into  the  lungs,  and  the  cries  which  accom*  organ  of  sensation;  and  hence  we  ought  to 

pany  it,  announce  life  and  sensation.     More  guard  againat  an  error  common  both  to  the 

than  a  hundred  muscles  are  employed  in  draw*  vulgar  and  to  philosophers,  that  **  the  things 

ing  in  and  expelling  this  atrial  fluid ;  and  this  which  we  cannot  aee,  have  no  real  existence, 

operation  is  continued,  without  intermission.  The  atmosphere,  though  invisible,  i»  one  of 

till  death.    In  this  element  we  pass  the  whole  the  most  important  ai^  eaaential  constitoeoti 

of  our  existence,  fram  the  cradle  to  the  grave ;  of  our  terraatrial  habitation.     We  could  live 

it  surrounds  us  wherever  we  go,  whether  on  for  a  few  days  without  food,  or  drink,  or  sleep; 

sea  or  land,  and  almost  all  our  enjoyments  de*  we  could  pass  weeks  and  months  without  the 

pend  on  its  benign  agencies.    This  element,  light  of  the  sun,  or  the  glimmering  of  a  etar; 
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but  if  we  are  deprived  onlj  for  a  few  minatee  ooneeqoenoe  of  the  preerare  of  the  atmoopheiv 

of  the  vital  air,  the  langi  refuse  to  play,  the  being  gradually  diminiihed,  till,  at  length,  it 

heart  ceases  to  beat,  the  blood  stagnates  in  the  would  burst  the  bladder,  by  the  ezpansiTO 

arteries  and  veins ;  we  faint,  we  sicken,  we  force  wkh  which  it  is  endued.     In  like  man* 

Ae.    The  powers  of  the  animal  machine  are  ner,  heat  inoieases  the  elasticity  of  air.     If  % 

broken ;  the  thoughts  and  perceptions  vanish ;  bladder*  containing  a  smadl  quantity  of  air,  be 

the  dust  returns  to  its  kindred  dust,  and  the  placed,  before  a  strong  fire,  the  small  portion 

•pint  returns  to  God  who  gave  it.  of  air  it  contains  will  expand,  till  the  bladder 

We  shall  now  chiefly  attend  to  the  illustra-  appears  quite  full,  and  ready  to  burst.    TheM 

tton  of  the  elasticity  of  the  atmosphere.     By  is  another  striking  experiment  which  demon* 

die  elasticity  of  the  air.  Is  meant  that  property  strates  thb  elastic  force  of  the  air.     When  a 

by  which  it  contracts  itself  into  less  space,  thin  bottle  with  flat  sides  is  firmly  corkei),  w 

when  an  additional  pressure  ia  laid  upon  it,  as  toprovent  the  included  air  from  escaping* 

and  by  which  it  recovers  its  fomer  dimensions  is  placed  under  the  receiver  of  an  air-pumpp 

when  the  pressure  is  removed.    When  I  take  and  the  air  exhausted,  the  spring  of  the  air 

a  piece  of  whalebone,  or  a  watch-spring,  and  within'  it  will  dilate  with  so  much  violence  aa 

bring  the  two  ends  together,  aa  soon  as  the  to  break  the  bottle  to  piecea.    In  like  maanafy 

force  thus  employed  is  removed,  the  spring  re-  were  the  pressure  of  the  external  air  coroplete- 

tnms  to  its  former  position.    In  such  cases,  ly  removed  from  our  bodies,  and  escape  of  thn 

we  aay  that  the  body  is  elastic.     When  I  take  internal  air  prevented,  the  clastic  force  of  tba 

a  small  quantity  of  wool  into  my  hand,  and  air  within  us  would  immediately  tear  the  lunge, 

oompress  it,  upon  opening  my  hand,  it  recovers  and  other  vessels  to  pieces,  force  the   blood 

Ha  former  bulk,  by  the  natural  spring  of  its  through  the  arteries  and  veins,  and  put  an  end 

fibres ;  and  hence  we  conclude  that  this  sub-  to  all  tbe  functions  of  the  animal  machine* 

atances  possess  a  certain  degree  of  elasticity.  If  an  animal,  as  a  cat,  mouse,  or  bird,  be  put 

In  like  manner,  if  I  take  a  bladder  and  fill  it  under  a  receiver,  and  the  air  exhausted,  tha 

witl^air,  and  apply  a  force  to  the  sides  of  it,  animal  will  be  at  first  oppressed   as  with  a 

so  as  to  compress  it  into  a  smaller  apace,  great  weight,    then    grow  convulsed,   their 

when  tbe  force  is  removed  it  Immediately  ex-  bodies  will  swell,  and  if  they  are  allowed  to 

panda,  and  fills  the  same  space  aa  before,  which  remain  only  for  a  fow  minutes,  they  inevitably 

clearly  proves  that  the  air  contained  in  the  die.     Were  we  to  take  a  shrivelled  apple,  and 

bladder  is  of  an  elastic  nature.  put  it  under  the  reoeiver  of  the  air  pump,  and 

In  consequence  of  this  elaatic  property,  the  exhaust  the  air,  the  skin  will  gradually  swell 

air  always  endeavours  to  expand  itself,  and  to  as  the  pressure  of  the  air  diminishes,  tha 

occupy  more  space.  This  is  proved  by  taking  wrinkles  will  be  filled  up,  and  the  apple  will 

a  bladder,  containing  only  a  small  quantity  of  appear  as  fresh-gathered.     When  tbe  air  ia 

air,  tying  its  neck  close,  so  as  to  prevent  tha  let  in,  it  returns  again  to  its  former  withered 

ascape   of  the  air,  and  then  placing  it  under  atata.    The  eflTect  now  stated,  is  owing  to  tha 

the  receiver  of  an  air-pump.     80  long  as  tha  elasticity  of  tha  air  in  the  inside  of  the  appla, 

bladder  is  exposed  to  the  pressure  of  the  atm^  which  expands  whan  the  atmospheric  pressuia 

sphere,  it  will  remain  in  the  same  state ;  but,  ia  removed. 

when  the  air  is  exhausted  from  the  receiver.       From  a  variety  of  experiments  it  is  demon* 

and  the  external  pressure  removed,  the  side  of  atrated,  that  the  spring  of  the  air  is  equal  to 

the  bladder,  which  was  flabby  and  lax,  stretches  its  weight,  and  produces  the  same  effects  as  ita 

itself  out,  swells,  and  becomes  tight,  being  pressure ;  for,  action  being  equal  to  re-actioo« 

raised  by  the  elastic  power.    And,  if  the  air  the  force  which  the  elasticity  of  the  air  exerts^ 

he  again  let  into  the  receiver,  the  bladder  re-  in  endeavouring  to  expand  itself,  is  equal  to 

turns  to  its  former  shape.     By  a  similar  ex-  the  force  with  which  it  is  compressed,  just  aa 

periment  it  is  shown,  that  the  expansive  pow-  it  is  in  the  spring  of  a  watch,  which  exerta  no 

er  of  the  small  quantity  of  air  in  the  bladder  force,  but  in  proportion  as  it  is  wound  up.    If 

Is  capable  of  raising  leaden  weights  of  a  con-  a  quantity  of  air,  therefore,  is  included  in  a 

aiderable  size.     In  consequence  of  this  strong  vessel,  and  is  of  the  same  density  with   tha 

elastic  power  of  the  air,  a  person,  by  blowing  surrounding  air,  its  pressure  against  the  sidea 

into  a  pipe  connected  with  several  bladders,  of  the  vessel  is  equal  to  that  produced  by  tha 

has  been  able  sensibly  to  raise  a  mill-aUme,  external  atmosphere.    Hence  it  is  that  wa 

which  was  placed  upon  the  bladders ;  which  can  break  a  square  glass  bottle,  either  by  tha 

demonstrates  the  very  strong  expansive  power  direct  pressure  of  the   atmosphere,  after  tha 

of  a  very  small  quantity  of  air.  air  haa  bean  extracted  from  it,  or  by  removing 

On  the  same  principle,  were  a  bladder,  con-  tbe  preasure  of  the  atmosphere,  and  allowing 

taining  a  very  small  quantity  of  air,  taken  to  the  elasticity  of  4he  air  within  to  exert  ita  ax* 

the  higher  regions  of  the  atmosphere,  it  would  pansive  force. 

gradually  expand  the  higher  it  was  carried,  in      It  ia  owing  to  the  elasticity  of  tbe  air  that 
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it  is  fuiceptible  of  dilatation  and  ooiiipranian.  which  it  will  |iiMnai,  when  moat  dflated,  to 

To  what  decree  air  of  the  aame  density  which  that  which  it  oocupief  when  condensed,  will 

it  possesses  St  the  surface  of  the  earth  is  capa-  be  nearly  as  820,0(10  to  one  !     The  amsziDg 

ble  of  being;  comprpssed  has  not  yet  been  fully  Ibree  of  this  elastic  power  of  the  air,  were  it 

ascertained.     Dr.  Halley  informs  us,  that  he  properly  directed,  might  be  made  to  act  ss  a 

has  seen  it  compressed,  so  as  to  be  sixty  times  strong  mechanical  power,  and  there  can  bs 

denser  thnn  in  its  nstural  state.     8ome  have  little  doubt  that  many  of  the  terrific  o|ieratioos 

•apposed  that  no  bounds  can  be  fixed  to  the  of  nature — such  as  earthquakes,  voicanoei, 

condensation  of  air.     Bat  it'  appears  from  the  rising  of  new  islands  from  the  bottom  of 

some  experiments  msde  in  London,  and  by  the  ocean,  and  the  detachment  of  rocks  and 

the  Academy  of  Florence,  that  no  force  what>  fragments  of  oiountaina  amidst  the  ranges  of 

ever  is  able  to  reduce  air  into  eight  hundred  the  Alps,  the  Andes,  and  other  roountaiooos 

times  less  space  than  that  which  it  naturally  regions — are  to  bo  ascribed,  at  least  to  ths 

possesses  at  the  surface  of  the  earth.    It  is  partial  operation  of  this  power,  in  combinaF 

owing  the   power  of  being  artificially  con-  tion  with  other  physical  agents, 
densed,  that    forcing-pomps  produced  their       It  has  been  a  aubject  of  inquiiy  among  phi* 

eflects,  and  thst  an  air-gun  is  an  enabled  to  losophers,  whether  the  elastic  power  of  the 

discharge  a  ball  to  a  considerable  distance  air  is  capable  of  being  diminished  or  destroyed, 

with  great  Tiolence.    The  air  is  forced  into  a  Mr.  Boyle  endeavoured  to  discover  how  long 

certain  compartment  of  the  gun  by  means  of  a  air  would    retain   its   spring,   after   having 

syringe  or  a  condenser,  which  drives  the  air  asaomed  the  greatest  degree  of  ei  pension  his 

in,  and  suflers  none  of  it  to  come  back  till  it  air-pump  could  give  it,  but  be  never  obssrved 

be  sufficiently  condensed.     When  the  valve  any   sensible  diminution.      Mr.   Desagnlien 

which  confines  the  air  is  opened,  the  air  by  its  says,  that  air,  which  had  been  inclosed  lialf-a- 

elastic  power  rushes  in  behind  the  ball,  and  year  in  a  wind  gun,  had  lost  none  of  its  ez- 

forces  it  out  of  the  barrel  with  great  violence,  pensive  power;  and  Mr.  Roberval  asserts  that 

It  would  be  better  for  mankind,  however,  that  he  has  preserved  air  in  the  same  manner  for 

BO  such  instruments  were  ever  ooostrueted.  sixteen  years ;  and  after  that  period,  hs  olh 

Science  ought  always  to  have  for  its  object  the  served  that  its  projectile  force  was  the  ssms 

eonstruction  of  instruments    and    machines  as  if  it  had  been  newly  condensed, 
which  have  a  tendency  to  promote  the  com-       Various  caasee^have  been  assigned  hy  phi> 

forts  of  mankind,  not  those  which  may  be  loeophera  to  account  for   the  elasticity  of  the 

employed  by  unprincipled  men  as  weapons  of  atmosphere.    The  general  opinion  which  now 

destruction ;   and,  therefore,  the  eonatraction  prevails  is,  that  it  depends  upon  the  latent 

of  this  instrument  is  alluded  to  merely  as  an  caloric,  or  principle  of  heat,  which  if  contain^ 

illustration  of  the  powerful  eflect  of  the  elas-  and  which  enables  it  to  retain  its  fluid  form; 

ticity  of  the  air.     Would  to  Ood  that  guna,  and  that  caloric  is  the  most  elastic  body  ia 

and  cannons,  and  warlike  instruments  of  all  nature.    But  this  -is  only  an  explanation  of 

descriptions  were  for  ever  unknown   among  elasticity  by  an  assumption  of  elasticity,    ft 

men ;  that  swords  were  beaten  into  plough-  removes  the  diflkulty  only  one  step  frrthsr 

shares,  and  spears  into  pruning-hooks ;  that  on,  and  leaves  os  still  in  the  dark  as  to  ths 

nation  might  no  longer  lift  up  sword  againat  nature  of  elasticity,  and    the.  reason  whj 

nation,  but  delight  themselves  in  peace !  caloric  is  endowed  with  an  elastic  power,    la 

The  dilatation  or  expansion  of  air,  in  virtue  this,  as  well  as  in  many  other  instancei^  vrs 

of  its  elastic  force,  is  found  to  be  very  sur-  must  rest  contented  in  reeolving  it  into  ths 

pris^ig.     In  several  experiments  made  by  the  will  of  the  Deity,  that  such  a  property  should 

nonourable  Mr.  Boyle,  it  dilated  at  first  into  be  possessed  by  atmoapberic  air  in  order  Is 

nine  times  its  former  space,  then  into  thirty-  accomplish  some  wise  and  beneficent  pnrposis 

one  times,  then  into  sixty,  and  then  into  one  in  the  economy  of  creation, 
hundred  and  fifty.  Afterwards,  it  was  brought       The  elasticity  of  the  sir  expisins  a  varied 

todilate8,000limesitsspace,  then  into  10,000  of  appearancea  in  nature  and  art.    Ff^'f' 

times ;   and,  at  last,  into   13,679  times  the  ample,  beer  or  ale,  when  bottled,  contsios  ia 

•pace  it  originally  occupied,  and  all  this  was  it  a  quantity  of  air,  the  elasticity  of  which  it 

efiected  by  its  own  expansive  force,  without  lesistKi  by  the  pressure  of  the  condensed  sir 

the  help  of  fire,  or  the  principle  of  heat  between  the  cork   and  the  snHace  of  iJw 

Hence  it  appears  that  the  air  we  breathe  near  liquid.    On  removing  the  oerk,  the  liquid  sod 

the  sorface  of  the  earth  is  compressed  by  its  the  air  which  it  contains  are  relieved  from  this 

own  weight  into  at  least  the  1 3,000th  part  of  intense  pressure.    The  liquid  itself,  not  being 

of  the  space  it  would  occupy  in  vacuo.   And,  elastic,  is  not  afiected  by  this ;  bat  the  elsitk 

as  it  has  been  found  that  it  may  be  compressed  force  of  the  condensed  air,  which  has  been  fiiod 

Into  a  space  sixty  times  less  than  that  which  in  it,  having  no  adequate  resistsnoe,  immsdisls* 

it  generally  occupies,  it  follows,  that  the  space  iy  escapee,  and  riasa  in  bubbles  to  the  saiiaeSf 
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•nd  piodQcu  lbs    Cretkj  ■ppunaca  cmaB-  nndirai]  ipKificillj  buner  than  the  witer, 

quent  upua  apening  Iha  buuls.    On  ■  Bmiliir  link*  lo  ri»  no  mora.    It  ii  likewiw  bj  lbs 

{•rincipii!  we    ni>]>  uoount   lor   Ibe  following  aluUcpraperl;  of  air  tbat  GaheBaroenibled  to 

apimrance.    If  >  mm  iall  into  the  water  and  tue  and  aink  in  Ibe  water.  Thuj  are  lunuabed 

ia  drowned,  the  carcaaa  ia  e  faw  difa  riaca  with  an  air-bladder,  wh[ch  tbey  have  the  power 

and  fluala  dd  the  aurface.    The  priratiaa  of  of  contracliDg  or  dilating  at  plraiure.    When 

lile,  and  (he  atagnation  of  the  fluida,  are  aooo  the  fiah  comptCMea   thia    bladder,  iti    whole 

fbllowed  by  *  putrid  iernMataliaD,  which  de-  Tolume  becomea  leu,anJiltinkBin  Ibe  water  ; 

eompuaea  the  body.     Tbia  lermeDlatJon  dia-  when  the  preasure  la  remoitd,  Ibe  air  in  the 

eogagei  a  great  quantity  of  air,  which  ia  dia-  bladder  inatanlly  eipanila,  end  il  ii  enabled  la 

aemiiiatsd  amnag  the  iutetnal  veMeta,  aad  aa  riae  lo  the  aurface.    A  oariely  of  inatancei  of  ■ 

tbia  air  can nul  eaope,  the  body  awelli  by  ila  aioiilarkind,  illuatratiTeoftbe  eliaticity  oftha 

expaniion,  till  it  bKomM  apeciGcally  lightai  air,  might  be  eibibiled  ;  but  inalead  of  dwell- 

thau  Ihe  water,  and  riaoatothaaarboB.     But,  ing  on  iheae,  we  ahall  now  proceed  to  toother 

aa  the  pulrelactioa  goea  on,  the  parla  giie  deparlment  irf  odt  aubject. 
way,  the  air  eecapea,  and  the  body,  being  thu* 


TV  Height  of  Ot 

Tmheightof  theatDKMpberelacoMidered,  ttuxM  be  hiToInd  in  lotel  dailneia  at  iha 
by  many  writer*  and  leclnTara  on  thia  luljeet,  moment  the  eun  (leaeertded  below  Ihe  honxOB, 
■a  a  point  fully  determined,  and  ia  treated  aa  From  thia  circumetance,  the  height  of  the 
familiarly  aa  Ihs  height  of  the  Andee,  or  the  bigheat  part  of  the  atmoaphere  which  ia  c«p*> 
Alpa,  or  of  Mount  Etna,  or  Moant  Blanc,  ble  of  refraetbig  the  nya  of  light  may  be  da- 
But  the  hrighl  of  the  atmoaphere  hac  never  lermined. 

yet  bepn  fully  aecertiined,  and  it  i>  probable  Let  w  a  a  (fig.  S)  represent  Ihe  hoTiuni  of 
will  never  be  accurately  determined.  If,  an  obaerver  at  i ;  e  s,  a  r*y  of  light  falling 
indeed,  the  air  were  of  an  equal denaily,  iTom  upon  the  atmoaptwre  at  d,  and  iDaktng  an 
the  aurfBce  of  Ihe  earth  lo  the  top  of  the  atmo>  angle,  a  o  a,  of  IS"  with  the  horivm ;  Ibe 
qihere,  ill  height  might  be  easily  determined  ; 

for  it  il  Ibund  bf  eiperiment,  that  the  weight  KV-  6- 

of  a  column  of  air  extending  lo  the  top  of  tba 
slmaajitaere  ia  equal  to  the  weigtal  of  a  oolumD 
of  watpr  of  the  aame  baae  and  39  feel  high. 
Buppoeing  watvr  to  be  840  timea  beaner  than 
air— multiply  840  by  32  leel,  and  the  prodod 
will  be  2li,8B0  feelf  or  &  milea  and  ISO  yarda 
Ibr  Ihe  hright  of  the  almoaphere,  were  iU 
denaity  at  every  elevation  exactly  Ibe  aame  aa 
al  the  lurftce  of  Ihe  eaith.  Bol  we  know 
thai  Ihe  den«ly  of  Ibe  ail  decieaaee  and  ia 
more  rareliFd  and  expanded  the  higher  we  go; 
and,  (rom  other  ctmaideratiang  we  know  that 
llexlenda  far  beyond  the  limit  now  aUled;  aa 
that  thia  calculation  can  aSbrd  ue  no  accurate 
Idea  of  the  height  to  which  the  almo^hera 

Anulher  nwlhod,  therefore,  of  determining  angle  a  d  a  will  then  be  168°.  From  Iha 
thfa  point  we*  deviaed  by  pbiloaDphera,  which  eenlre  c,  draw  o  d,  and  it  will  ha  perpendt 
approachea  nearer  lo  the  trnlb.  It  i*  SMnd  cnlar  lo  the  reflecting  partielaa  al  D,  and  will 
by  abjFrvation,  thai  the  aun  ie  about  aigbleeu  likewiae  biaeet  the  angie  ■  n  i.  In  Ibe  right* 
degreea  below  Ifae  horiion  before  twilight  anglsd  triangle  o  d  a,  the  angle  c  D  A  ii  eqoal 
come*  lo  an  end  in  Ihe  evening.  Now,  twi-  to  81° ;  or.  if  we  allow  for  refraction,  Bl° 
light  ia  cauaed  by  the  raya  of  the  aun  being  30',  x  c,  the  rsdini,  or  half  diameter  of  tba 
refracted  and  reflected  from  the  higher  pane  earth,  ia  neariy  equal  lo  400  milea.  Tben  by 
af  Ibe  atnusptaaM  to  tliaMltb  1  olberwiae,  we  lbs  lulea  of  trigonometry, 
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A»tb«8tneorth«ftBffte  oda     8I«»     ;J»||«[  and  toondc  COTTtyed  to  the  earth   ftom  • 

b  to  the  aide  a  c,  ,      4000      3.009000  k-;-k#  ^c  »:..*.  1-  ^  i.      j i      m  j 

8o  is  ib«  radius,  sine  of  90O  .       .       .     lO.OOOOtO  °^^^  "  ^^^  ^  •  hnndred  miles;  and, 

consequently,  even  tn  these  elevated  regions^ 

To  tbe  sld«  o  d,  40441  miles     .  3.006867  notwithstanding  the  groat  rareiaction  of  tlia 

From  c  d,  equal  to  the  semi-diameter  of  the  •''^»  '*  ™"**  ^^^  ^^^  *•  power  of  supporting 
earth  and  atmosphere,  subtract  c  a,  or  tbe  ^•™«  ■"«'  propagating  sound.  Even  althoogh 
semi-diameter  of  the  earth,  and  tbe  remainder,  •*>«  fSre-balla  alluded  to  be  supposed  to  consist 
B  D,  equal  to  44^  mUes,  will  be  the  height  of  «  electrical  roatte^— which  is  the  general  opl- 
the  atmosphere.  In  this  operation,  the  logar  ««<»— y«t  the  difficulty  i«  not  thereby  i». 
rithms  of  the  second  and  third  terms  of  the  ™oved ;  for  it  is  found,  by  some  late  erperi- 
proportion  are  added,  and  the  logarithm  of  the  "ents,  that  the  dectricai  fire  carfnot  penetrata 
fint  term  subtracted  from  the  sum.  *  perfect  vacuum.    And,  therefore,  theve  is 

reason  to  conclude,  that  we  are  still  ignorant 
'^**"*10.oSS!o  ^^  ^^  prsciso  extent  of  the  atmosphere,  and 

of  the  naturs  of  the  iuids  which  occupy  its 


13.009000  superior  regions.    That  tbe  meteors  now  __ 

9.905303  ferred  to,  however  elevated,  were  not  beyond 

3.000857  ^be  limits  of  the  atmosphere,  appears  from  this 

The  same  result  is  produced  by  the  foUowing  <»nMd«™t>on.  that  the  atmosphere  rsvolves 

proportion: ^^^h  the  earth  in  its  course  round  the  son,  at 

the  rate  of  68,000  miles  an  hour.    Now,  as 

ta  t?*A^I:"4000 "oOTOOO    **'*   "**'***'  ^   ^'^^   "**''*^    ^™"    "*"*"*    ^ 

So  tatba  secaniof  AO  d-8|0  .    '    .    '    lo!oO460O   ««**»»  "^>'  ^^  '^^n  ^1^^  *«  ^^^  ^  Uir 

atmosphere,  it  would  have  been  left,  in  tbe 

To  o  D  —  40441 3.000800  course  of  a  minute,  more  than  a  thousand 

It  appears,  then,  that  in  ordiBaTy  case%  the  miles  to  the  wsstwaid,  by  the  eaith  flying  oat 

air,  at  the  height  of  forty-four  milea  and  a  before  it,  in  its  annual  and  diurnal  course, 

half,  is  ciipable  of  reflecting  to  us  the  rays  of  In  abort,  it  appears  not  alt<)gether  improba- 

ligfat.     But,  as  a  sensibis  ilhimittalion  hae  ble  to  suppose,  that  the  visible  universe  is 

been  perceived  when  tbe  sun  is  much  further  filled  with  some  flne  elastic  fluid  or  air,  hot 

below  the  horizon  than  what  has  been  now  of  such  a  rarity  as  to  be  no  sensible  hindrance 

stated,  there  is  some  reason  to  conclude,  that  to  the  celestial  orbs  in  their  rapid  motiona 

tbe  air  is  sufficiently  dense  for  reflecting  a  through  the  regions  of  space;  and  that  this 

sensible  degree  of  light  at  .the  height  of  nearly  fluid  accumQlatesitself  around  every  planetaiy 

two  hundred  miles.  body,  in  proportion  to  the  quantity  of  mattar 

Various  considerations,  founded  on  meteoric  >t  contains— the  larger  bodies  attracting  mors 

phenomena,  serve  to  prove  that  the  atmosphere  of  it,  and  the  smaller  bodies  less;  and  thos 

extends  to  a  much  higher  elevation  than  forty-  forming  an  atmosphere  around  each,  oorr». 

four  or  fifty  miles.    In  the  year  1719,  a  re-  eponding  to  its  nature  and  destination.    And, 

narfcable  luminous  meteor,  or  fire-ball,  was  if  this  be  the  case,  tbe  atmosphere  of  the 

seen,  whoso  altitude  was  computed   to  be  earth  can  have  no  definite  boundary,  hot  may 

ssventy-three  miles  above  the  surface  of  the  be  said  to  mingle  with  the  atmospheres  of  all 

earth.    On  the  1 8th  of  August,  1783,  a  bril-  the  other  planets  which  belong  to  our  system, 

liant  fire-ball  passed  over  Britain  and  the  ad-  There  is  a  certain  portion  of  atmospheric  air, 

jacent  countries;  and,  from  various  drcum-  however,  which  must  always  be  considered  as 

stances  which  were  particularly  marked  by  attached  to  the  earth,  and  which  revolves  with 

different  observers,  it  was  calculated  that  its  it  in  its  diurnal  rotation,  and  is  carried  along 

elevation  above  the  earth  could  not  be  less  with  it  in  its  courae  round  the  sun.  Ifthsatmo* 

than  ninety  or  a  hundred  miles.     In  passing  sphere  did  not  revolve  along  with  the  earth,  w« 

over  certain  parts  of  England  a  loud  report  ahould  constantly  experience  an  easterly  wind, 

was  heard  and  a  hissing  noise.    The  meteor  blowing  with  an  immense  velocity  of  mora 

of  1719  is  said  to  have  been  attended  with  an  than  a  thousand  miles  an  hour,  which  would 

explosion,  which  was  heard  over  the  whole  produce  a  most  tremendous  hurricane,  which 

island  of  Great  Britain,  oocssioning  a  violent  would  level  with  tbe  ground  houses,  tieea, 

eoneiission  of  the  atmosphere,  and  seeming  to  forests,  and  every  prominent  object  on  thn 

shake  even  the  earth  itself.    Now,  in  tlwse,  aurfooe  of  the  earth.    But  the  particolar  i».. 

and  multitudes  of  similar  phenomena^  we  luive  gion  where  the  motion  of  the  atmosphera  tes- 

loslances  of  fire  and  flame  being  supported,  muwtes^  it  is  inpoanbls  for  us  to  asceitain. 
(1054) 
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CHAPTER  VI. 
T%e  Compontion  of  the  Attnoaphere, 

Fob  a  long  series  of  agen,  air  was  considered  such  splendour  that  the  eye  can  scarcely  bear 
by  philosophers  as  one  of  the  fovr  elements  the  glare  of  light,  and,  at  the  same  time,  pro- 
of which  all  things  are  compoaed,  the  other  daces  a  much  greater  heat  than  when  burning 
three  being  fire,  earth,  and  water.  Bat  the  in  common  air.  If  a  piece  of  iron  wire,  a 
discoveries  of  modem  chemistry  have  folly  watch-spring,  or  a  steel  file,  armed  with  a 
demonstrated  that  all  these  are  compound  piece  of  wood,  or  phosphorus,  in  an  inflamma- 
bodies — that  even  the  air  itself,  fine  and  in-  ble  state,  be  put  into  this  gas,  the  steel  will 
visible  as  it  is,  is  not  a  simple  substance,  but  take  fire,  throwing  out  sparks,  and  producing 
compounded  of  difierent  ingredients.  This  is  the  most  brilliant  appearance,  almost  dazzling 
one  of  the  most  curious  and  interesting  dis-  the  eye  with  their  splendour.  In  the  next 
coveries  of  modem  times ;  and  little  more  than  place,  it  is  essential  to  the  support  of  animal 
seventy  years  have  elapsed  since  it  was  first  life;  for  it  has  been  proved  by  many  experi« 
•ormised  that  the  atmosphere  is  not  a  aim-  ments,  that  no  animal  con  exist  for  a  single 
pie  and  homogeneous,  but  a  compound  fluid,  moment  in  any  kind  of  air  which  does  not 
The  experiments  which  led  to  this  discovery  contain  a  certain  portion  of  oxygen ;  so  that 
were  first  made  by  Dr.  Priestley,  on  the  first  man,  and  all  the  other  ranks' of  animated  be- 
of  August,  1774,  on  which  day  he  obtained  inga,  may  be  said  to  depend  upon  this  sub- 
what  was  then  termed  dephlogisticated  air,  now  stance,  not  -only  ht  their  comforts,  but  for 
known  by  the  name  of  oxygen  gaa,  and  which  their  veiy  exiatenoB* 

forms  one  of  the  constituent  principles  of  at-  Again,  the  basia  of  oxygen  gives  the  acid 
ffiospheric  air.  It  was  also  discovered  in  the  character  to  alt  mineral  and  vegetable  aalts, 
year  1 775,  by  M.  Scheele,  a  Swedish  chemist,  from  which  property  its  name  is  derived ;  far 
without  any  previous  knowledge  of  what  Dr.  the  term  oxygen  literally  signifies,  the  fpn^ 
Priestley  had  done,  and  he  gave  it  the  name  ntor  of  adds.  In  short,  oxygen  is  the  vehiclo 
of  empyreal  air,  fi'om  its  poweriui  infiuenoe  in  of  heat  to  the  animal  system — it  imparta  th* 
aupporting  flame.  But,  instead  of  entering*  red  colour  to  the  blood  in  its  passage  through 
into  the  history  of  such  discoveries,  and  of  the  the  lungs — ^it  constitutes  the  basis  both  of  the 
processes  by  which  they  were  made,  a  few  of  atmosphere  which  surrounds  the  earth,  and 
the  properties  possessed  by  the  dififerent  ingre-  of  tlMT  water  which  forms  its  rivers,  seae,  and 
dienta  of  which  our  atmosphere  is  composed  oeeana;  for  water  is  found  to  be  nothing  else 
may  be  simply  stated.  than  a  combination  of  two  kinds  of  air,  oxygen 

The  air  of  the  atmosphere,  then,  is  found  and  hydrogen  gasi  It  pervades  the  substance 
to  consist  chiefly  of  two  very  opposite  princi-  of  all  the  vegetable  tribes,  and  enables  them 
plea  or  fluids,  termed  oxygen  gas^  and  nitro-  to  perform  their  functiona.  In  combination- 
gen  gas,  along  with  a  very  small  proportion  with  the  difibrent  metals,  it  serves  the  most 
of  fixed  air,  or  carbonic  add  gaa.  If  any  por^  important  purposes  in  the  useful  arts ;  and,  am 
tion  of  the  atmosphere,  such  as  the  air  in  our  the  whole,  may  be  considered  as  the  most  ex* 
apartments,  be  supposed  to  be  divided  into  a  tensively  uaefUl,  and  the  most  powerful  and 
hundred  equal  parts,  twenty-one  of  these  parte  energetic  agent  in  the  system  of  nature, 
will  be  oxygen  gas,  about  seventy-eight  nitro-  Oxygen  gaa  may  be  procured  from  a  variety 
gen,  and  a  hundredth  part,  or,  according  to  of  substances,  particularly  from  nitre,  manga- 
aome  chemists,  a  thousandth  part,  will  be  fixed  neae,  and  the  red  oxyde  of  mercury,  and  also 
air^  or  carbonic  acid  gaa.  In  the  first  place,  a  from  vegetables  immersed  in  water  and  ex- 
few  remarks  shall  be  oflered  on  the  nature  posed  to  the  solar  rays.  It  is  heavier  than 
and  properties  of  oxygen  gas.  ccmimon  air,  nearly  in  the  proportion  of  eleven 

This  gas,  like  common  air,  is  colouriess,  in*  to  ten ;  one  hundred  and  aixteen  cubic  inches 
vinble>  and  elastic,  and  capable  of  indefinite  of  oxygen  are  Ibund  to  weigh  about  thirty- 
compression  and  oxpanaion.    Its  peculiar  anil  nine  grains,  while  the  same  quantity  of  com 
distinguishing  properties  are : — 1st  Itisessen-  mon  air  weighs  only  thirlj-five  and  a  half 
tlal  to  combustion,  and  ia  the  only  prindple  grains. 

^th  which  we  are  acquainted  by  which  flame  One  of  the  moat  extraordinary  effects  of 
can  bo  supported.  When  acting  by  itself,  it  oxygen  appears  when  it  is  combined  with  ni- 
produres  the  most  rapid  conflagration  of  all  (rogen  in  a  certain  proportion,  ao  as  to  form 
combuHtible  substances.  If  a  lighted  taper  be  what  is  commonly  called  nitrous  oxyda.  This 
let  down  in  a  jar  of  oxygen  gas,  it  bums  with  gaa  conaists  of  sixty-three  parts  nitrogen  and 
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thirtj-Mven  parts  oxygen.  When  it  U  pat  enoei  no  nnoomnion  exbibritioD,  bot » InU. 
into  a  bladder,  and  inhaled  into  the  lunga,  bj  tually  cheerful,  whereaa,  beiure,  he  was  habi- 
meana  of  a  pipe,  and  abutting  the  noatrila,  it  tually  grave,  and  even,  to  a  degree,  gloony 
produces  an  extraordinary  eJevation  of  the   and  ntelancholy." 

animal  spirits — ^involuntary  muscular  motion  The  writer  has  inhaled  this  ga»,  and  can 
— a  propensity  to  leaping  and  dancing — invo-  atteat  its  pleasing  and  exhilarating  effects.  It 
luntary  bursts  of  laughter — a  rapid  flow  of  produced  a  disposition  to  laughter,  which  no 
irivid  and  agreeable  ideas,  and  a  thousand  consideration  conld  resist  and  a  wish  to  6es 
delightful  emotions,  without  being  succeeded  from  the  apartment  in  which  the  ezperimtnt 
by  any  subsequent  feelings  of  languor  or  dehi-  was  performed,  that  laughter  might  be  indulged 
lity.  When  Mr.  Southey,  the  poet,  inhaled  without  restraint  It  produced,  likewise,  an 
thb  gas,  he  declared  that  it  produced  in  him  agility  and  a  tendency  to  skip  and  jump ;  and, 
sensations  perfectly  new  and  delightful  His  during  its  eflect,  a  flow  of  pleasing  ideH 
first  sensations  were  a  kind  of  dixxineas,  so  as  passed  through  the  mind,  and  the  lapse  of  a 
to  produce  a  fear  of  falling.  This  was  suo-  few  seconds  seemed  to  be  magnified  into  is 
ceeded  by  a  laugh,  which  was  involunury  but  many  hours.  He  luw  witnessed  its  efiecti 
highly  pleaiarable,  accompanied  with  a  pecu-  both  on  the  male  anu  on  the  female  sex.  Hit 
liar  thrilling  in  the  extremitiea  peileetly  new,  has  seen  a  little  grave  man,  possessed  of  a 
and  with  the  most  delightful  sensations.  For  meek  and  well-cultivated  mind,  capeiiof 
many  hours  after  this  experiment,  he  imagined  through  the  room  with  all  the  airs  of  a  king, 
that  his  taste  and  smell  were  more  acute,  and  brandishing  his  staflf,  and  jumping  lili  hii  bead 
is  certain  that  be  frit  nnusaally  strong  and  nearly  touched  the  ceiling  of  the  room,  about 
eheerfuL  eight  feet   high.     When,   afterwards,  lakcd 

In  Professor  SiUiman*8  American  Journal  why  he  brandished  his  stick,  as  if  he  had  been 
0f  Science,  we  haTe  the  following  aocoont  of  going  to  fight,  he  replied,  that  he  imigined 
the  eflects  of  this  air  on  one  of  t^  professor's  there  was  a  beautiful  and  extensive  Kcne 
■iudents,  at  Yale  College,  New  Haven,  before  him,  ^hich  he  wished  to  approach; 
*^  The  person  on  whom  the  experiment  was  but  was  prevented  by  the  company  around 
made,  waa  a  man  of  mature  age,  and  of  a  him,  and,  therefore,  was  obliged  to  clear  hii 
graven  character.  For  nearly  two  years  pre-  way,  like  a  policeman  when  keeping  off  a 
▼ious  to  his  taking  the  gas,  his  health  was  so  crowd.  The  writer  has,  also,  seen  a  female 
very  delicate,  and  his  mind  so  gloomy  and  npt  into  perfect  ecstacy  in  consequence  of 
distressed  that  he  was  obliged  almost  entirely  the  feelbgs  she  experienced,  expressing  her 
to  discontinue  his  studies.  In  this  state  of  emotions  in  the  most  poetic  exclamationi, 
debility,  he  inhaled  about  three  quarts  of  the  tnd  toaaing  her  shawl,  her  head  dress,  and 
nitrous  oxide.  The  consequences  were,  an  her  slippers,  from  her  as  unworthy  of  alteo> 
astonishing  invigoration  of  the  whole  system,  tion,  and  altogether  regardleas  of  the  loob 
and  the  most  exquisite  perception  of  delight  and  opinions  of  surroui^ing  spectator!.  Bot, 
Theae  were  manileated  by  an  unconunon  die-  in  order  that  this  gas  may  produce  ite  foil 
position  for  mirth  and  pleasantry,  and  by  ex«  efl&ct,  it  requires  some  atteutlon  and  dcxteritT 
traordinary  muscular  power.  The  effitcts  of  in  breathing  it  The  nostrils  must  be  stopped, 
the  gas  were  felt  without  diminution  for  at  and  no  atmospheric  air,  if  poesible,  should  be 
least  thirty  hours  ;  and,  in  a  greater  or  less  allowed  to  mix  with  the  nitrous  oivde.  For 
degree,  for  more  than  a  week.  But  the  most  want  of  attending  to  such  preceutions,  some 
remarkable  efiect  was  upon  the  organs  of  persons  who  attempt  to  breathe  it,  never  felt 
taste.     Before  taking  the  gas,  he  felt  no  pe-  its  peculiar  effects. 

culiar  choice  in  the  articles  of  food ;  but,  im-  It  has  been  ascertained  from  various  eipe- 
mediately  after  that  event,  he  manifested  a  riments,  particularly  from  those  made  by  the 
taste  for  such  things  only  as  were  sweet,  and,  late  Sir  Humphrey  Davy,  that  the  nitroni 
for  aeveral  days,  ate  nothing  but  sweet  cake,  oxyde  produces  a  somewhat  similsr  effect 
His  singular  taste  was,  indeed,  carried  to  such  upon  insects,  and  other  animals,  which  ira 
excess,  that  he  used  sugar  and  molasses,  not  found  to  jump  and  caper  about  in  a  frolicwme 
only  upon  hie  bread  and  butter  and  lighter  manner,  as  if  highly  delighted,  when  inunerwd 
food,  but  even  upon  his  fresh  meat  and  vege-  in  thii  gas. 

tables ;  and  this  he  continues  to  do  (eays  Sie  These,  and  other  eflects,  arising  from  the 
narrator)  at  the  present  time,  although  eight  breathing  of  this  very  singular  fluid,  shotr  of 
days  have  elapaed  since  he  inhaled  the  gas.  with  what  ease  the  Almighty  could  prodoce 
His  health  and  spirits  since  that  lime  have  in  us  either  the  most  delightful  or  the  mo4 
been  uniformly  good,  and  he  attributes  the  painful  sensations,  merely  by  a  slight  modifi- 
restoration  of  strength  and  mental  energy  to  cation  or  change  of  the  principles  of  which  the 
the  influence  of  the  nitrous  oxyde.  He  is  atmosphere  is  composed.  Certain  combina- 
quite  regular  in  his  mind,  and  now  experi-  tions  of  oxygen  and  nitrogen  gas  would  pro- 
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duce  a  fluid,  which  woutd  inflict  the  most  tx-  candles  born  lo  dimly  in  the  higher  parti  of 
cnic'ating  pain,  and  destroy  the  corporeal  sys*  crowded  churches  and  assemblies.  It  ii^ 
tem  in  a  few  minoles.  Sulphuric  acid,  or  therefore,  a  striking  consideration,  that  nearly 
aquafortis,  a  most  deadly  fluid,  when  taken  four-fifths  of  the  air  we  breathe  consist  of  this 
into  the  mouth  or  stomach,  is  composed  of  noxious  and  destructive  fluid.  But,  though  it 
seventy-five  parts  oxygen  and Jwonty*five  parts  is  destructive  to  animal  liie,  it  forms  an  im» 
nitrogen,  which  is  only  a  diflerent  proportion  portent  element  in  the  ^siem  of  nature :  it 
•f  the  same  ingredients  which  constitute  the  entere  extensively  into  combination  with  other 
•irwe  breathe.  Were,  therefore,  our  atmo-  substances;  and  its  existence  in  touch  a  largv 
sphere  composed  of  such  a  proportion  of  these  quantity  is  a  chief  distinction  between  the  con« 
two  gases,  it  is  easy  to  foresee  the  fatal  conae*  slitution  of  animal  and  vegetable  matter.  It 
quences  which  would  result  firom  breathing  likewise  exists  in  the  products  of  several  vege- 
auch  a  fluid.  On  the  other  hand,  we  may  tablea,  and  appears  to  be  favourable  to  plants 
hum  how  an  intelligent  mind  connected  with  and  flowera,  which  vegetate  freely  when  sor^ 
a  corporeal  frame,  somewhat  analogous  to  ours,  rounded  with  nitrogen.  This  gas  is  perm*- 
may  be  preserved  in  a  state  of  uniform  cheer-  nently  elastic,  transparent,  colourless,  and  in- 
folness,  and  even  of  exquiaite  delight,  by  odorous.  Ito  specific  gravity  Is  0*9748,  that 
braathing  an  atmosphere  somewhat  similar  to  of  common  air  being  I '000 ;  and  one  hon- 
that  of  nitrous  ozyde.  In  other  worlds,  where  dred  cubic  inches  of  itweigifa  about  thirty 
llie  inhabitants  have  retained  their  original  grains.  It  slightly  tinges  delicate  blue  colours 
integrity,  this  may  be.  the  case.    The  other  with  green. 

planeU  of  our  system  or  of  other  systems^  The  other  ingredient  mentioned  as  forming 
although  encompassed  with  atmospheres,  may  *  small  portion  of  the  atmosphere,  is  carbonie 
have  them  of  very  diflerent  qualities  from  ours,  add  gas,  or  what  was  formerly  called  fixed 
as  to  their  transparency,  their  refractive  and  air.  This  gas  constitutes  about  a  hundredlh» 
reflective  powers,  and  the  influence  they  pro-  or,  according  to  aome  chemists,  about  a  tfaaii-> 
duce  on  the  mental  and  corporeal  constitution  sandth  part  of  the  atmosphere.  It  is  ibuad  in 
of  their  inhabitants.  Our  atmosphere  ex-  a  state  of  combination  with  limestone^  cbalk» 
hibits  evident  marks  of  Divine  wisdom  and  be-  marble,  manganese,  and  other  substances,  from 
nevolencc ;  but  it  is  adapted  to  man  considered  which  it  may  be  extracted  by  the  appliaation 
as  in  a  state  of  depravity  and  imperfection,  of  heat,  or  of  the  mineral  acids,  and  in  con- 
and  appointed  to  a  short  mortal  existence,  siderable  abundance,  in  mines,  caves,  the  bot- 
and  is  not  fitted  to  preserve  him  in  an  immor^  torn  of  wells,  in  wine-oellars,  brewers'  vats« 
tal  existence  in  the  present  state,  as  was  pro-  and  in  the  neighbourhood  of  limc-kili^  It  ia 
bably  the  case  when  this  world  was  flrst  ai^  invisible  and  elastic  and  is  the  heaviest  of  all 
ranged,  and  when  man  proceeded  from  the  the  gasea>  being  considerably  heavier  than 
hands  of  his  Creator  as  a  holy  being .  common  air ;  and,  thenfbre,  may  be  poured 

The  next  component  part  of  the  atmosphere  from  one  vessel  to  another,  like  water.  Its 
is  nitrogen  gas,  or  what  is  sometimes  termed  specific  gravity  is  I '5 128,  that  of  common  air 
sBOte.  It  is  chiefly  distinguished  by  its  nega^  being  reckoned  1-0000,  ao  that  its  gravity  ia 
tive  qualities.  In  the  first  place,  no  combusti-  more  than  one  and  a  half  that  of  atmospherio 
bU  body  will  bum  in  it ;  for,  if  a  burning  air.  One  hundced  cubic  inches  of  oxygen 
candle  be  immersed  in  a  jar  filled  with  nitro-  weigh  nearly  thirty-four  grains,  while  ona 
gen,  it  will  be  extinguished  tm  instantaneously  hundrad  ouUc  inches  of  carbonic  add  weigh 
aa  if  plunged  in  water.  If  a  lighted  taper  be  more  than  forty^dx  and  a  half  grains.  It  is 
pot  into  a  close  vessel  full  of  common  air,  it  this  gas  which  has  deprived  of  life  many  indi* 
will  burn  till  all  the  oxygen  be  consumed,  viduals  who  have  descended  into  deep  wells 
after  which,  as  nothing  but  nitrogen  remains,  which  had  been  long  shut  up  from  the  air,  and 
it  will  instantly  go  out.  In  the  next  place,  it  which  produces  so  many  ravages  in  coal-mines, 
is  incapable  of  supporting  animal  life ;  for,  if  tuxler  the  name  of  the  choke-damp;  for  it  is 
any  living  being  be  obliged  to  respire  it,  it  almost  instantaneoudy  fatal  to  all  animals  that 
dbopsdown  dead  almost  instantaneously;  and,  breathe  iL  Wherever  it  is  found,  it  always 
from  this  circumstance  it  derived  the  name  of  occupies  the  lowest  place,  on  account  of  ita 
aaote,  which  dgnifiea  life-depriver.^  It  is  this  superior  weight ;  and,  therefore,  in  those  cavea 
gas  which  passes  from  the  lungs  at  every  ex-  where  it  abounds,  a  perMm  may  walk  erect 
piration ;  and,  were  vre  to  breathe  it  again,  without  danger;  but  were  he  to  lie  down,  he 
without  any  mixture  of  other  air,  we  should  would  be  instantly  soflbcated.  The  Grotio  del 
ba  insUntly  soflbcated.  But,  being  lighter  Cani,  or  the  Dog*s  Grotto,  in  Italy,  is  well 
than  atmospheric  air,  it  rises  above  our  heads,  known.  It  is  an  artifidal  cave,  in  which  there 
and  enters  into  new  combinationa.  It  is  is  a  constant  natural  exhalation  of  carbonio- 
owiag  to  the  presence  of  this  gas>  ridng  from  add  gas.  The  following  feat  is  shown  to 
several  hundreds  or  thousands  of  lungs,  thst  strangers : — A  man  carries  in  a  do^,  and  places 
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him  on  the  floor;  the  dog,  if  left  long  enough,  reqoiree  to  be  cleaned,  a  Imrning  candle  ffaonld 

diee ;  but  the  man  ia  not  affected ;  for  tbe  car-  be  let  down  with  a  cord,  and  if  it  go  out  be- 

honic»acid    gat,  by  its  weight,  occopiea  tbe  fore  reaching  tbe  bottom  of  the  well,  no  per* 

lowcat  stratum  of  about  eighteen  inchea  depth,  eon  ought  to  Tentore  down  before  the  noxiou 

and  tbe  atratura  above  that  height  ia  pure  air.  air  ia  removed. 

But  that  it  if  poiaonoua  to  man,  ia  evinced  by       Such,  then,  are  the  three  conitituent  pria* 
the  fate  of  peraona  who  incautioualy  eipoee  ciplea  of  the  atmosphere  in  which  we  live  sod 
themeelvea  to  the  vapoara  of  charcoal  bum*  breathe.   We  ought  not,  however,  to  conoeivs 
ing  in  tll-ventilated  apartmenta,  or  who  venture  that  the  priociples  which  form  our  atmogjihere, 
into  large  vetseli,  in  which  fermentation  bad  and  the  proportion  in  which  they  aro  corn- 
been  conducted,  as  in  breweriea  and  diatilleriee.  bined,  constitute,  the  only  fluid  which  is  fitted 
Many  persona,  from  ignorance  of  tbe  preva-  for  supporting  animal  life  and  vigour.    It  is  a 
lence  of  this  gaa  in  tbe  vicinity  of  lime-worfca,  fluid  which  aeema  to  be  adapted  only  to  mor- 
have  Iain  down  to  repose,  and'  in  a  short  time  tal  men,  and  calcnlatcd  to  aupport  tbe  vital 
have  alept  the  sleep  of  death.     Aa  this  gas  is  functions  only  to  the  period  of  eighty  or  one 
destructive  to  animal  life,  ao  it  extinguiahea  hundred  years.    It  ia  not  at  all  improbable, 
flame.     This  can  be  strikingly  shown  by  let-  that  it  ia  owing  to  the  large  proportion  of  oi- 
ting  down  a  burning  taper  to  the  bottom  of  a  trogen  which  entem  into  the  compositioo  of 
glaM  jar,  filling  a   bottle  with   carbonic-acid  the  atmosphere  that  renders  it  unfit  for  sop- 
gas,  and  pouring  it  aa  if  it  were  water  into  porting  human  life  beyond  a  certain  short  tad 
the  jar;  the  flame  is  immediately  extinguished.  Hmited  period;  and  that,  were  a  much  Ivger 
It  is  (his  gas  which  gives  briskness  and  an  quantity  of  oxygen  combmed  with  other  gases, 
agreeable  pungency  to  fermented  liquor,  as  in  a  certain    proportion,   and    some   sitgbt 
porter  and  ale,  and  which  appears,  on  their  changea  eflected  in  the  other  elements  of  na- 
surface  in  the  form  of  a  white  froth.    All  ture,  the  Uvea  of  men   and  other  aotaals 
kinds  of  spring  and  well  water  contain  car-  might  be  protracted  to  aeveral  hundreds  cr 
bonlfe  acid,  which  they  obsorb  from  the  atmo-  thousands  of   yeara,   and   their  spirits  pre- 
sphere,  and  to  which  they  are  partly  indebted  aerved,  at  the  same  time,  in   uninterropted 
for  their  agreeable  flavour.     Boiled  water  has  cheerfblness  and  vigour.     Nor  ia  it  altogether 
an  inaipid  Uste  from  the  abaence  of  carbonic  improbable  that,  in  the  course  of  those  im- 
acid.  provements    which    are     now    commcDcing 
The  base  of  carbonic-acid   gas  is  distin-  throughout  the  worid,  the  air  of  our  atmo* 
guished   by  the  name  of  carbon,  which   ia  sphere  may  be  greatly  ameliorated,  and  ren- 
nearly  allied  to  charcoal.     It  exists  largely  in  dered   more  aalubrioua  and   inrigorating  to 
animal  substances,  and  ia  extensively  distri-  animated  beings,  when  the  atagnant  manhes 
buted  in  the  mineral   kingdom.     The  only  which  abound  in  every  part  of  the  glolie  shall 
body  in  which  carbon  has  twen  found  to  exist  be  completely  drained ;  when  those  immeoM 
in  a  state  of  absolute  purity,  is  the  diamond — -  forests  which  now  cover  a  great  part  of  A«a, 
a   precious  stone  which    has  alwaya    been  of  New  Holland,   and  of  the  continent  of^ 
eatoemed  as  the  most  valuable  of  the  gema;  a  America,  shall  be  cut  down,  and   the  soil 
superiority  which  it  owes  to  its  bardneas,  laid  open  to  the  influence  of  the  solar  nj*^ 
lustre,  and   high   refractive  «power.     It  uni-  when  tbe  reefr  which  are  now  rising  from  the 
formly  occurs  crystallized,  and    presents    a  ocean,  by  the  agency  of  minute  creatoreii 
great  variety  of  fornts.     Its  specific  gravity  ia  ahall  be  formed  into  continents  and  islands— 
3.5,  water  being  1.     Its  hardncas  is  extreme,  when  the  barren  deeerts  of  Africa  shall  bs 
so  that  it  can  be  worn  down  only  by  rubbing  transformed,  by  human  acience  and  iodustiy^ 
one  diamond  against  another,  and  is  polished  into  fruitful  fields — when  the  soil  througboat 
only  by  the  finer  diamond  powder.    The  dia-  every  region  of  the  globe  shall  be  unirenallj 
mond,  by  being  intenaely  heated  with  a  burn-  cultivated — when  those  immense  thickets  and 
ing-glass  in  oxygen  gas,  burns  with  a  bright  jungles  where  the  lion  and  tbe  tiger  now  foam 
red  light,  and  converta  the  oxygen  into  pure  undiaturbcd,  ahalLbe  changed  into  corn-field^ 
carbonic-acid  gas,  as  charcoal  doea.   Carbonic-  gardens,  and  orchards,  and  become  the  leatf 
acid  gas,  is,  therefore,  to  be  considered  as  a  of  civilization  and  of  peace — in  short,  when 
solution  of  diamond  in  oxygen  gaa,  oven  when  the  whole  earth  ahall  form  one  wide  scene  of 
it  is  prepared  by  the  combustion  of  mere  char-  rural  and  architectural  beauty — we  have  eveiy 
coal.     It  may  not  bo  altogether  useless  to  re-  reason  to  believe  that  then  the  di/Terent  di- 
mark,  that  in  all  placea,  such  aa  wine-cellars^  mates  of  the  earth  will  be  greatly  meliorated; 
vaults,  and  deep  wells,  whore  the  presence  of  that  the  fiiry  of  thoae  storms  which  now  carry 
carbonic-acid  gas  is  suspected,  it  is  proper  to  destruction   in   their  train   will   be   greatly 
use  the  precaution  of  trying  whether  a  candle  abated — and  that  the  very  atnitisphere  roood 
«r  taper  will  bum  in  such  places  before  we  us  will  be  so  modified,  purified,  and  iinprowd, 
^t^iure  into  them.    If  it  be  a  deep  well  that  ao  as  to  rander  it  capable  of  pmioogiog  tht 
(lOftS)      •  r--  r 
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life  of  man  for  perhaps  two  or  three  hundred  which  then  eziited,  that  the  li^ea  of  the  ante- 
yeara.  ISuch  eflfecu  correnj  ond  to  what  is  diluvians  were  prolonged  to  nearly  a  thousand 
predicted  respecting  the  state  of  ^he  world  years.  At  the  period  of  that  awful  cata^ 
during  the  oiillenniuro,  when  the  instruments  trophe,  when  the  fountains  of  the  great  deep 
of  warfare  shall  be  beaten  into  plough-sharea  were  broken  up,  and  the  windows  of  heaven 
and  pruning-hooks ;  when  peace  shall  reign  were  opened,  and  the  solid  strata  of  the  earth 
triumphant  over  the  world,  and  when  every  disrupted,  it  is  probable  that  the  atmosphera, 
man  shall  sit  under  his  vine  and  fig-tree  with-  too,  underwent  an  important  change  by  th« 
out  fear  of  annoyance.  At  which  period  it  ia  dissolution  of  some  of  its  elementary  parts,  ao 
predicted  that  the  life  of  man  shall  be  extended  that  it  had  a  tendency  to  cut  short  the  Uvea 
beyond  iu  present  boundaries.  For  thussaith  of  mankind  in  all  succeeding  ages;  and,  till 
Jehovah,  "  As  the  days  of  a  tree*  are  the  the  ruins  which  were  produced  by  that  pbyaft* 
days  of  my  people" — <*  they  shall  build  houses,  cal  convulsion  be  in  some  measure  repairedt 
and  inhabit  them ;  and  they  shall  plant  vine-  the  same  cauae  will  produce  the  same  effecta 
yards  and  eat  the  fruit  of  them;  .  .  .  and  In  short,  an  atmosphere  is  not  peculiar  to 
mine  elect  shall  long  enjoy  the  work  of  their  the  globe  on  which  we  dwell.  We  know, 
hands."  "Then  shall  the  earth  yield  her  from  observation, that  thoplaneta  Mars,  Venu% 
increase,;  and  God,  even  our  own  God,  shall  and  Jupiter,  are  furnished  with  atmospherea; 
bless  us."  and  it  is  probable  that  every  planetary  world 

All  the  operations  and  ameliorations  now  has  a  similar  appendsge.  But  their  natura 
alluded  to  are  perfectly  practicable,  were  the  may  be  as  di£krent  from  ours  as  are  the  ni^ 
moral  state  of  man  improved.  Could  we  un-  ture  of  their  inhabitants  and  the  constitution 
dermine  the  principle  of  avarice  and  selfish-  of  the  globes  on  which  they  reside.  Whilo 
ness  in  the  human  heart ;  could  we  promote  our  atmosphere  is  fitted  only  to  prolong  the 
a  spirit  of  harmony  and  general  benevolence  h^c*  of  mortal  men  for  a  limited  number  of 
among  human  beings;  and  were  the  whole  y^arSf  the  atmospheres  of  some  of  the  other 
body  of  mankind  to  exert  their  powers  in  planeta  may  be  so  impregnated  with  the  vital 
unison,  in  the  cause  of  universal  improvement  principle  as  to  support  immortal  bodies  in  nn* 
— this  earth,  which,  in  many  places,  appean  decaying  vigour,  and  to  cause  such  an  eleven 
like  a  world  in  ruins,  might,  ere  long,  be  tion  of  spirits  as  will  produce. uninterrupted 
transformed  into  one  wide  terrestrial  paradise,  ecstaiy  and  delight  And  all  thia  may  bo 
But  principles  and  dispositions  directly  oppo-  efifeeted  by  the  same  elementary  principles  of 
site  to  these,  have,  for  the  most  part,  hitherto  which  our  atmosphere  is  composed,  but  di& 
prevailed.  The  present  state  of  the  moral  ferently  modified  and  compounded  by  the 
world,  and  the  infernal  passions  which  have  band  of  the  Almighty.  The  experiments 
raged  among  mankind  for  ages  past,  have  ^ith  nitrous  oxyde,  formerly  mentioned,  show 
rendered  it  expedient,  in  the  moral  govern-  us  what  striking  effects  may  be  produced  by 
ment  of  the  Almighty,  that  the  life  of  man  diflerent  combinations  of  the  gaseous  fluids; 
*should  not  extend  much  beyond /<  threescore  and,  therefore,  it  is  not  iniproliable  that  the 
years  and  ten,"  in  order  that  wickedness  may  atmospheres  of  all  the  worlds  in  the  universe 
oe  kept  within  certain  bounds.  And,  there-  •»  only  different  modifications  of  these  sob- 
fore,  no  extraordinary  or  extensive  improve-  stances,  suited  to  the  constitutions  of  their 
ments  in  science  and  art,  or  in  the  general  inhabitants,  and  the  spherea  they  occupy  in 
cultivation  of  the  earth,  can  be  expected  till  creation.  In  the  operations  of  the  Almightjr 
the  moral  powers  of  man  be  cultivated  and  throughout  the  system  of  nature,  we  perceive 
improved  along  with  the  intellectual ;  till  the  >^  striking  simplicity  in  the  means,  produdng 
religion  of  Jesus  be  universally  recognized  in  *n  infinite  variety  of  astonishing  results, 
all  its  bearings ;  till  its  holy  principles  and  From  a  few  simple  suhsUnces— caloric,  light, 
practical  precepto  pervade  every  heart ;  and  water,  air,  and  carbon — are  produced  all  the 
till  a  spirit  of  love,  kindly  affection,  and  be-  diversity  of  forms  and  colours  which  appear 
nevoience  distinguish  the  general  mass  of  so-  •mong'  the  sixty  thousand  species  of  plant* 
ciety  in  every  land.  which  adorn  the  vegetable  kingdom,  and  aK 

But,  to  return  from  this  digression,  it  may  n^ost  all  the  diversified  phenomena  of  suhlo- 
be  further  remarked,  that  it  is  highly  probable  ^*^7  nature.  And  it  is  not  unlikely  that  dil^ 
that  the  component  parts  of  the  atmosphere,  ^rent  combinations  of  these,  and  a  few  other 
in  the  ages  before  the  flood,  were  very  diflfer-  "ubstanoea,  produce  all  that  variety  which  sp- 
ent from  what  they  now  are,  and  that  it  was  V^^n  throughout  the  boundless  universe ;  and 
owing  to  the  peculiar  constitution  of  the  air  >Dsy  give  birth  to  all  the  changea  and  ravoln- 

tions  through  which  the  diflerent  systems  of 

•  Certain  .pecl«  of  uses  are  said  to  conilnue  !S**d»mS„^!!""H*^  ''T  ^""^  °I  ^?.*" 
la  vigour  during  a  period  of  flvs  hundred  years  as  ^^  ourstion.  For  He  who  arranged  the 
llM  oak  aad  several  otber  trees.  '       •yttem  of  universal  nature  <* is  wonderful  ift 
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counsel,  and  excellent  in  working"— ^ hie  ble,  and  the  waya  of  hk  providanca  **pA 
wiidoai  ia  oaaeaichaLley"  bis  power  irreaiiti-  finding  out" 


•  •  I 


CHAPTER  Vn. 

T%t  Beneficial  EgecU  of  tht  Mmotphert  «t  tht  System  of  Nature. 

Tub  Bobiect  prennta  an  imroeoae  field  of  From  the  ▼arions  proponiona  in  whidi  Ihev 
aootemplation,  which  it  would  require  aeveral  ingredienta  are  combined,  results  almoit  ill 
tolumea  folly  to  illuatrate :  and,  therelbre,  a  the  variety  of  Tegetable  matters  which  ftB 
isw  general  rtatoimenta  and  illuatrationa  can  under  oar  notice. 
«ily  he  giTen.  To  the  atmoapheric  influence,  tlierefom,  wa 

I.  In  the  firal  place,  air  is  essentially  re-  are  indebted  for  all  the  productions  of  ov 
f uisita  to  the  germination  and  growth  of  fieUla  and  gardens,  and  for  all  that  divenitj  of 
planta ;  and,  therefore,  to  the  influence  of  proapect  and  colouring  which  the  vegetable 
•Imoapherie  air  all  the  beautiee  of  the  vegeta*  tribes  spread  over  the  landscape  of  the  worii 
Me  creation  are  to  be  chiefly  aacrihed.  By  It  is  true,  indeed,  that  water  is  alao  neestwy 
•xperiment,  it  is  found  that  the  aoceas  of  at-  for  the  production  of  plants.  But  whit  is 
BMMpbeiie  air  is  no  leaa  necessaiy  for  planta  water  1  U  is  nothing  elae  than  a  compoatiM 
than  it  ia  for  the  eontinuatioo  of  animal  life,  of  two  kinds  of  air,  oiygen  and  bydrofea, 
Like  animala  they  are  found  to  die  when  con<>  combined  in  certain  proportions.  Now,  it  is 
fined  within  a  vacuum,  or  deprived  of  the  found  that  plants  have  the  power  of  deeooip 
vital  air.  The  influence  of  the  atmosphere  posing  water  into  theaetwo  principles,  throw- 
ii  equally  essential  at  every  period  of  their  uig  offa  part  of  the  one,  and  absorbing  a  part 
axistence,  from  the  germination  of  their  seeds  of  the  other.  The  elasticity  of  the  air  has 
to  the  full  development  of  all  their  organa  in  likewise  an  important  influence  on  the  air* 
the  perfect  plant  Their  leaves,  acting  in  vessels  of  vegetables ;  for  the  contained  abi 
aoma  meaaure  like  the  lungs  of  animali,  ah*  alternately  expanding  and  contracting,  aecofd* 
aorb  oj^gcn  gaa  during  the  night,  and  carbo*  ing  to  the  increase  or  diminution  of  the  bca^ 
aio-acid  gas  during  the  day ;  and  this  alternate  alternately  presaes  the  vessels,  and  ca«f 
prooeaa  ia  found  to  be  easential  to  their  growth  them  again,  thus  keeping  up  a  perpelaal  i» 
and  nouriahment  Even  the  green  colour  of  tion  of  their  juicea.  It  has  likewise  beca  a^ 
pUatBy  which  ia  produced  chiefly  by  the  influ*  eertained,  frtmi  recent  experiments,  thai  tba 
anea  of  light,  is  proved  not  to  be  perfected  pressure  of  the  atmosphere  has  a  powerfel 
withoat  the  co-operation  of  oxygen  gaa.  It  is  influence  on  vegetation,  which'  soggeals  to  oi 
found  that  pore  air»  or  oxygen  gas,  may  be  one  of  Ihoep  causea  which  prevent  trees  fron 
yracured  by  putting  the  leavea  of  plants  into  flourishing  on  the  elevated  sides  ef  lolly 
water,  and  expoaing  them  to  the  son.    In  mountains. 

pirijyiiig  contamina^  air,  Dr.  Priestley  die-  3.  The  pretaure  of  the  atmosphere  haa  an 
oovared  that  vegetables  answered  this  purpose  influence  in  preserving  water  in  the  ^ala  ia 
nost  efiactually.  Having  rendered  a  4uan-  which  we  find  it  Nothing  is  of  moreiDpo^ 
tiiy  of  air  very  noxious,  by  mice  breathing  tance  to  the  comfort  of  man  and  other  eraa* 
and  dying  in  it,  ha  divided  it  into  two  r^  turea,  and  to  almoet  all  the  proeeaaea  o(  ^ 
ceivera,  inverted  in  water,  introducing  a  arta,  than  water — without  which  oar  glob* 
aprig  of  mint  into  one  of  them,  and  keeping  would  be  transformed  into  an  immense  desert 
the  other  reoaivpr,  with  the  contaminated  air  But,  if  there  were  no  atmosphere,  all  the  wa* 
in  it.  alone.  He  found,  in  about  eight  or  tera  on  the  foce  of  the  earth  would  boil»  and 
nine  days  afier,  that  the  air  of  the  receiver  be  evaporated  with  a  very  digbt  dcgiee  of 
ioto  which  he  had  mtroduced  the  sprig  of  heat  The  ocean  would  be  drained  to  iti 
DBint  bad  become  respirable  ;  for  a  mouaa  lowest  caverns,  the  rivers  vroukl  cease  to  Awitt 
Kved  very  well  in  this,  but  died  immediately  the  springs  would  be  dried  up,  and  the  whew 
OfOfi  being  introduced  into  the  other  receiver,  aurface  of  the  land  exhausted  of  that  ooiaiaia 
containing  the  contaminated  air  alone.  It  is  so  essential  to  the  existence  of  the  animal  and 
Ukawise  proved  by  experiment,  that  the  simple  vegetable  world.  Indeed,  it  is  not  i'np'^"'^ 
oomponent  principlea  which  are  essential  to  that  all  the  substances  on  the  earth,  solid  ai 
the  formation  of  vegetable  mutter  are  but  well  as  fluid,  would  be  dissipated  into  vapoor. 
three,  in  number,  namely,  carlxin,  oxygon,  and  That  auch  effects  would  actually  take  f^t 
hydrogen;  and  these  form  the  bases  of  car-  appears  from  a  variety  of  experimeota.  u^ 
honiaacid  gas,  oxygen  gas,  and  hydrogen  gaa.  fill  a  long-necked  bottle  with  boiling  «•<<>• 
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md  cork  it  close,  so  as  to  exdade  tfao  air,  and  that  ratpiration  of  all  animals  depanda.  Hijii 
place  it  in  a  basin  of  cold  water,  the  water  process  of  respiratioa  is  carried  on  by  meant 
will  sink  in  the  neck  of  the  bottle  as  it  cools,  of  the  tongs.  These  are  distinguished  into 
This  shrinking  of  the  water  will  prodoee  a  right  and  left.  The  right,  or  larger  long,  m 
▼aeaam  in  the  upper  part  of  the  bottle,  arid  dirided  into  three  lobes ;  the  left,  or  amallery 
Hhe  water  within  it  will  be  seen  to  re-conn-  into  two.  The  internal  iabrie  of  Ihe  hinga  it 
■menoe  boiling  with  great  violence,  which  can  composed  of  an  infinite  iramber  of  aaali 
mrise  from  nothing  but  the  cork  taking  off  the  membranous  celts,  ftiU  of  air,  oommnoicating 
t»ressore  of  the  atmosphere  from  the  water,  with  one  another,  the  number  of  whioh  Dr« 
In  like  manner,  if  we  place  water  that  has  Keil  and  other  anatomists  have  compnted  to 
lieen  cooled  several  degrees  bekvw  boiling,  be  at  least  1,744,000,000,  that  is,  one  tho»> 
under  the  receiver  of  an  air-pump,  it  will  aand  seven  hondred  and  forty4bur  nrillioaaii 
begin  to  lioil  as  soon  as  the  air  is  ezhaosted.  The  air  from  without  rushes  into  these  veai* 
It  requires  a  heat  of  212°  of  Fahrenfaftit's  cles,  and  is  again  expelled  1,200  times  eveij 
lliermometer  to  make  water  boil  under  the  hotor :  and  during  the  same  time  wo  oonsniiia 
oommon  preavore  of  the  atmosphere ;  but  in  about  48,000  cubic  inches  of  air,  or,  at  tiM 
the  exhausted  receiver  of  an  air-pump,  it  boils  rate  of  seventy-seven  wine  hogsheads  in  t 
^hen  heated  to  only  about  67°.  The  pheno-  day.  The  chief  usee  of  respiration  are — I, 
menon  exhibited  by  what  is  called  the  pulse-  to  bring  the  blood  in  contact  with  the  air ;  S» 
glass,  is  also  owing  to  the  same  cause.  This  to  effect  certain  changes  in  the  mass  of  Hm 
glass,  having  two  bulbs,  is  partly  filled  with  blood ;  and  3,  to  produce  animal  heat.  Ae> 
opirits  of  wine,  ibe  air  is  extracted,  and  the  cordingly,  the  kings  are  so  constructed  as  to 
glass  hermetically  sealed ;  and  when  the  hand  allow  the  largest  possible  quantity  of  deterio- 
is  applied  to  one  of  the  bulbs,  it  causes  a  heat  rated  blood  to  enjoy  the  fullest  intereoorse 
which  produces  an  ebullition  in  the  spirits  of  with  the  largest  possible  quantity  of  rital  ahr* 
wine.  It  is  likewise  owing  to  this  pressure  It  haa  been  oJcutated  by  Dr.  Hales,  that  e$A 
that  porter,  ale,  and  other  fermented  liquors  air-cell  ia  the  one-hundredth  part  of  an  indl 
«re  preserved  in  bottles ;  without  which  they  in  diameter,  and  that  the  amount  of  surfaw 
irould  either  rush  with  violence  out  of  their  furnished  by  them,  collectively,  is  equal  !• 
Inouths,  or  burst  them  to  pieces.  It  is  owing  twenty  thousand  square  inches.  Others  havia 
to  the  same  power  that  boiling  water  is  pre-  estimated  the  surface  to  be  more  than  1600 
served  in  our  pots  and  kettles,  when  used  in  square  feet ;  and  Dr.  Monro  atates,  that  it  li 
cooking,  without  the  influence  of  wbii-fa  it  thirty  times  the  surtace  of  the  human  bddy. 
would  soon  dilate  itself,  rush  over  the  vessels.  From  numerous  experiments,  it  has  been  tboiki 
mnd  be  dissipated  into  vapour.  that  the  blood  perpetually  receives  oxygen  gM 

8.  It  is  to  the  atmoaphere  we  are  indebted  from  the  atmosphere  by  the  agency  of  tho 
Ibr  the  action  of  fire  and  flame.  Fire  is  es-  longs,  and  that  its  red  colour  is  derived  IroHi 
aentially  necessary  to  human  existence,  even  this  source.  The  blood  is  purple  when  it  ar- 
in  the  warmest  climates  of  the  globe.  By  iu  rives  at  the  lungs  from  the  heart ;  but,  having 
means  the  inhabitant  of  the  desert  frightens  there  thrown  off  hydrogen  and  carbon,  it  im* 
from  hia  dwelling  the  beasU  of  prey,  and  bibes  the  vital  air  of  the  atmosphere,  which 
drives  away  the  insects  which  thirst  for  his  changes  its  dark  colour  to  a  brilliant  red,  re»> 
blood.  By  iu  means  also,  man,  in  every  dering  it  the  spur  to  the  action  of  thf  heait 
country,  ]>rpparetf  his  food,  dissolves  the  me-  and  arteries,  and  the  source  of  motion  and  of 
tals,  vitrifies  rocks,  hardens  clsy,  softens  iron,  animal  heat.  The  blood  ia  thus  indebted 
tempers  steel,  and  gives  to  all  the  productions  every  moment  to  the  invigorating  influence  of 
of  the  earth  the  form  and  combinstioos  which  the  atmosphere,  without  which  the  heart 
his  comfort  and  necessities  require.  But,  would  cease  to  beat,  the  circulating  fluido 
without  the  vital  air,  no  flame  can  be  extri-  would  stagnate,  and  the  body  become  a  cold 
cated,  nor  fire  made  to  bom.  Thifi  ia  proved  putrid  mass,  without  sensibility  or  motion* 
by  putting  a  burning  tspeir  within  the  receiver  The  folbwing  are  soma  of  the  results  of  ex* 
of  an  air-pomp,  and  when  the  air  is  extracted  perimenta  in  relation  to  thia  aabject,  lately 
it  is  instontly  extinguished.  The  act  of  com-  peiformed  by  Dr.  8.  Smith.  «  1.  The  volama 
bnstioD  effects  an  analysis  of  the  air ;  it  sepa-  of  air  ordinarily  present  in  the  lungs  is  twelva 
rates  its  component  parts :  the  oxygen  of  the  English  pints.  2.  l*he  volume  of  air  received 
atmosphere  combines  with  the  combustible  by  the  lungs  at  an  ordinary  inspintion,  is  ono 
body ;  caloric,  in  the  form  of  sensible  heat,  is  pinL  8.  The  volume  of  air  expelled  fromthA 
thrown  off  in  every  direction ;  and  therefore,  lungs  at  an  ordinary  expiration,  is  a  little  hm 
where  no  oxygen  exists,  it  is  impossible  to  than  one  pint  4.  Of  the  volume  of  air  ra* 
make  even  the  most  combustible  body  produce  eeived  by  the  lungs  at  one  inspiration,  only 
heat  or  flame.  one-fourth  part  is  decomposed  «t  one  action 

4.  It  ia  on  the  influence  of  the  atmosphere  of  the  heart,  and  thia  ia  ao  decompnoed,  in  tbt 
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five-aixtb  pciis  of  one  tooond  of  time.  5.  Tho  no  free  oommunication  with  the  wr,  tfaej  «iv 
blood  circulates  through  the  ajetem,  and  re-  eooo  depriTed  of  existence. 
Iiime  to  the  heart  in  one  hundred  and  dztj  6.  The  atmue|^era  ia  the  medium  in  which 
aeconda  of  time,  which  is  9Xi:tlj  the  time  in  the  proceei  of  eTaporation  in  carried  on,  and 
which  the  whole  volume  of  air  in  the  lunge  ia  in  which  clouds,  rain,  and  dew  «re  produced. 
decomposed.  Theee  circuits  are  performed  By  the  heat  of  the  sun  and  other  caaws,  an 
•very  eight  minutes ;  five  hundred  and  forty  immense  portion  of  matter  is  daily  carried  up 
eifouilt  are  performed  every  twenty-four  houra.  into  the  atmosphere  in  the  form  df  vspoar,  in 
fl.  Tlie  quantity  of  Mood  that  fiowa  to  the  which  state  it  occupies  a  space  1400  timei 
hinga,  to  be  acted  upon  by  the  air  at  one  ao-  greater  than  in  its  ordinsry  liquid  state.  It 
tftoo  of  the  heart,  is  two  ounces,  and  this  ii  has  been  found,  by  eiperiment,  that  an  sen 
aeted  upon  in  leee  than  one  eacond  of  time,  of  ground,  in  the  course  of  twelve  hours  of  a 
7«  Tho  quantity  of  blood  in  the  whole  body  summer's  dsy,  dispersed  into  the  air,  by  efs- 
•f  the  human  adult  ie  twenty-four  pounds  poration,  16,000  gallona  of  water.  Every 
avoirdupoii^  or  twenty  pints.  8.  In  twenty-  hour  there  are  exhaled  in  this  way,  from  the 
foor  hours,  twenty-foor  hogaheads  of  blood  wrface  of  the  ocean,  many  millions  of  gallom, 
•re  presented  to  the  longs,  to  receive  tho  in-  >nd  every  year  about  40,000  cubical  miles  of 
ihtenee  of  the  vital  air.  9.  In  the  mutual  water.  This  vast  body  of  water,  sometimei 
action  which  takee  place  between  the  quanti-  in  an  invisible  form,  and  sometimes  in  ths 
ties  of  air  and  Mood  which  come  in  contact  in  "hape  of  clouds,  is  carried  by  the  winds  over 
twenty-four  houra,  the  air  loees  three  hundred  ^®  different  regions  of  sea  and  land.  A  part 
and  twenty-eight  ounces  of  oxygen,  and  the  of  this  water  is  condenoed  into  thick  doudi, 
blood  ten  ounces  of  carbon."  iind  falls  down  in  rains  on  the  oontiqents  aod 

6uch  are  the  wonderful  prooesees  in  refer-  isltnds,  to  Ihrtilize  the  soil ;  a  part  descends 
flUoe  to  reepiration  as  dependent  on  the  atmo-  on  the  seas  and  oceans;    and   another  part 
sphere.     When  we  reflect  that  a  stratum  of   supplies  the  sources  of  the  riven,  by  which  it 
blood,  several  hundred  foet  in  surfoop,  is  ex-  >•  again  returned  to  the  ocean,  whence  it  was 
posed  to  a  stratum  of  air  still  more  extensive,  chiefly  derived.    This  continued  circulation 
and  all  compreased  within  the  oompaas  of  a  of  vapour  through  the  atmospherical  region^ 
fow  inches,  we  cannot  but  lie  filled  with  ad-  >*  one  of  the  most  iroportsnt  processes  in  the 
miration  at  the  Divine  wisdom  displayed  in  system  of  nature  connected  with  our  globe. 
this  and  many  other  Ainctiona  of  the  human  By  mesne  of  it,  the  Creator  displays  hia  wia- 
system,  which  so  for  surpaas  all  the  contriv-  dom  and  unbounded  benevolence,  in  convey- 
ances of  genius,  eeience,  and  art     In  every   ing  fertility  to  the  different  climatea  of  the 
part  of  tlM'  workmanship  of  the  Almighty,  earth,  and  thus  supplying  nourishment  and 
even  theoaost  minute,  we  perceive  the  impress  comfort  to  man  and  to  all  the  inferior  ordeis 
of  infinite  goodness  and  intelligence,  demon-  of  animated  existence.    But  it  is  evident  that, 
atiattng  that  He  who  formed  the    human  without  the  ministration  of  the  atmospherai 
frame  and  the  surrounding  elements  is  •*  won-  these  beneficent  operations  could  not  be  car- 
deiful  in  counsel,  and  excellent  in  working."   ned  on,  and  the  earth  would  be  left  to  parch 
Not  only  are  terrestrial  animals  snd  the  fowls  under  the  rays  of  the  sun,  till  it  were  trans- 
of  heaven  dependent  for  existence  on  the  at-  formed  into  a  bleak  and  barren  desert    It  i* 
nesphere,  but  even  the  fishes  of  the  sea  can-  owing  to  this  proceas  of  evaporation  that  oar 
not  aubsist  for  any  length  of  time  without  its  clothes  and  linens  are  dried,  after  hsviog  been 
intigorating    influence.    Every  fish   is   fur^  wsshed,  and  that  our  roads  are  rendered  clean 
lushed  with  an  aii^bladder,  by  which  it  is  for  walking  upon,  after  having  been  drenched 
enabled  to  rise  in  the  water,  or  aink  into  it  with  heavy  showers  of  rain,  or  covered  via 
at  pleasure.    The*  lunge  of  fishes  are  their  deep  snows ;  without  the  operation  of  which, 
gills;    these  consist  of   filaments    srranged   a  thousand  diKomforts  and  inconveniences 
somewhat  like  the  feathen  of  a  quill ;  they  would  be  felt  in  all  the  scenes  of  domestic 
an  found  to  be  eovored  with  minute  processes,  life,  and  the  operations  of  art ;  and  this  world 
crowded  chise  together,  and  on  which  are  oU  would  cease  to  be  au  abode  of  happiness  and 
served,  by  the  microscope,  millions  of  capillary  enjoyment 

bbod-vessels spread,  like  a  net-work,  over  the  6.  The  density  of  the  atmosphere, gives 
whole  aurfaoe.  It  ia  through  the  thin  coats  buoyancy  to  the  clouds,  and  ensblrs  the  tei^ 
of  these  vesssls  that  the  air  acts  upon  the  thered  songstera  to  transport  themselves  v/m 
blood  they  contain.  When  a  fish  is  taken  ease  from  one  part  of  the  earth  to  another. 
o«t  of  the  water  the  reason  it  cannot  breathe  If  the  air  near  the  earth  were  much  rarer  than 
ia,  that  theee  filaments  collapse,  and  adhere  it  is,  the  duuds  would  sink  to  the  surface  of 
together  in  a  maas,  and  the  air  cannot  eepa-  the  earth,  involve  the  world  in  adismalglooOy 
rale  them.  If  the  air  be  extracted  from  the  and  intercept  oar  views  of  the  beauties  of  the 
water  in  which  fishes  swim,  or  if  they  have  terrestrial  landscape,  and  of  the  glories  of  the 

Cioes) 
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'flddniglit  tky.    The  birds  would  bo  anoble  to  light  of  the  stan;  while,  in  another  part,  the 
perch  on  the  tope  of  lofty  trees,  or  to  wing  soil  would  be  parched,  and  the  grass  burned 
their  flight  from  shore  to  shore.     As  a  proof   op,  for  the  want  of  a  veil  of  clouds  to  modify 
of  this,  Mr.  Robertson,  who  ascended   in   a  the  heat  of  the  sun.     One  region  woiild  be 
balloon  from  St  Petersburg,  in  1604,  informs  scorched  for  want  of  moisture,  and  another 
US  that  he  took  along  with  him   some   live  drenched  with  excessive  rains.     The  putrid 
pigeons,  and,  at  different  heights,  gave  liberty  exhalations  of  dunghills,  marshes,  and   popu- 
to  these  birds,  who  seemed  very  unwilling  to  ao-  lous  cities,  would  remain  perpetually  suspend- 
oept  of  it.    The  poor  animals  were  so  terri-  ed  around  the  places  whence  they  arose,  and 
fied  with  their  situation,  that  they  clung  to   produce  diseases  and  pestilence,  which  would 
the  boat  of  the  IwUoon  till  they  were  forced  sweep  the  inhabitants  of  the  earth  in  rapid 
from   it,  when  it  appeared   their  fears  were  successbn  to  the  grave.     But  in  the  existing 
not  groundless ;  for  their  wings  were  nearly  economy  of  nature,  all  such  disastrous  effects 
useless,  from  the  rarity  of  the  air,  and  they  are   prevented   by  the  agency  of  the  wind^ 
fell  towards  the  earth  with   great  rapidity,  whidi  distribute  the  clouds  in  due  proportion 
The  second  struggled  with  eagerness  to  regain  over  every  land,  and  serve  as  ventilators  to  ail 
the  balloon,  but  in  vain;  and  the  third, thrown  the  regions  of  the  atmosphere. 
out  at  the  greatest  elevation,  fell  towards  the       6.  Air  ia  the  vehicle  of  smells,  by  the  tran*- 
earth  like  a  stone,  so  that  he  supposed  it  did  portation  of  which  we   become   acquainted 
not  reach  the  earth  alive.     Thia  was  evident-  with  the  good  or  bad  qualities  of  the  food 
ly  owing  to  the  extreme  rarity  of  the  air  in  which  is  set  before  us,  and  are  warned  against' 
those  upper  regrions  to  which  the  balloon  sitting  in  places  that  are  damp  and  dangerous^ 
ascended.  or  entering  houses  that  are  unwholesome  or 

7.  The  atmosphere  is  the  region  in  which  infections.  By  means  of  the  air,  the  odoril^ 
winds  are  produced,  which  perform  many  im«  eroos  effluvia  of  plants  and  flowers  are  diffused 
portent  offices  in  the  economy  of  our  globe,  over  the  fields,  and  conveyed  to  the  nostrils. 
Winds  are  nothing  else  than  portions  of  air  to  increase  our  delightful  sensations,  when 
in  motion ;  and  although  they  sometimes  ex-  wandering  among  (he  scenes  of  nature, 
cite  our  fears  by  the  violence  of  their  rage,  9*  Air  is  likewise  the  medium  of  sounds, 
and  scatter  destruction  by  sea  and  land  ;  yet  In  consequence  of  its  elasticity  and  undulat- 
their  agency,  on  the  whole,  is  highly  benefi*  ing  motion,  it  conveys  to  us  knowledge  and 
dal,  and  even  essentially  necessary  to  man-  enjoyment  of  different  kinds,  which  cannot  b* 
kind.  They  purify  the  air  by  keeping  it  in  conveyed  to  the  organs  of  sight,  of  taste,  or 
perpetual  motion;  they  disperse  the  noxious  of  smelL  A  few  strokes  on  a  large  bell  will, 
vapours  that  are  continually  rising  from  stag-  invthe  course  of  a  few  aecoods,  by  the  undu* 
nant  marshes  and  common  sewers ;  they  lation  of  the  atmosphere,  reach  the  ears  of  a 
sweep  the  chambers  of  the  atmosphere ;  they  hundred  thouaand  men,  and  convey  intima* 
ventilate  the  streets  of  populous  cities,  and  tiona  either  of  joy  or  terror.  The  sounds  pro* 
prevent  the  accumulation  of  those  noxious  dueed  by  the  undulations  of  the  air  may  be 
effluvia  which  would  produce  pestilence  and  conaidered  as  so  many  couriers  running  back* 
death  ;  they  scatter  the  seeds  of  varioua  plants  wards  and  forwards,  and  in  every  direction, 
over  every  region ;  they  fen  the  air  under  the  U>  warn  us  of  danger,  to  inspire  us  with  joy, 
scorching  heats  of  summer,  and  diffuse  le-  and  to  communicate  various  delightful  sensa- 
freshnient  over  a  fainting  world;  they  make  tions.  When  we  walk  along  the  road,  mua> 
our  millstones  revolve  as  nimbly  as  the  wheels  ing,  and  unapprehensive  of  danger,  a  mail- 
of  a  chariot,  and  they  serve  aa  wings  to  our  coach  may  be  whirling  on  in  its  rapid  career, 
floating  edifices,  to  impel  them  across  the  and  just  at  our  heels,  ready  to  roll  over  us; 
ocean,  and  to  bring  them  back  laden  with  the  but  the  air,  like  a  watchfiil  friend,  despatchea 
treasures  of  distant  lands.  a  courier  from  a  considerable  distance  to  warn 

Were  the  agitation  to  ceaae  which  the  wind  us  that  danger  is  approaching,  and  to  remove 
produces,  all  nature  would  be  thrown  into  the  to  the  path  of  safety.  While  we  walk  along 
utmost  confusion.  Navigation  to  distant  the  streets  of  London,  and  other  cities,  we  are 
shores,  as  hitherto  most  generally  conducted,  continually  in  danger  of  cabs,  coaches,  dray% 
would  be  at  a  stand,  and  ships  would  be  ar-  and  other  vehicles,  rolling  upon  us;  and  wens 
rested  in  the  midst  of  the  ocean.'  The  vapours  it  not  that  the  air,  by  its  undulations,  givee  ua 
exhaled  by  the  heat  of  the  sun  would  remain  timely  notice  of  their  appproach,  the  accidenu 
for  ever  fixed  over  those  particular  spots  from  this  cause  which  occasionally  occur, 
whence  they  arose,  instead  of  being  dispersed,  would  be  much  more  numerous  than  they 
as  they  now  are,  over  every  region.  One  part  now  are.  To  thia  property  of  the  air,  wa 
of  the  world,  by  the  interpoaition  of  stationa-  owe  all  the  advantages  we  derive  firom  hearing 
ry  clouds,  would  be  for  ever  deprived  of  the  sermons  and  lectures,  and  all  the  pleasures  w« 
direct  influence  of  the  solar  rays,  and  of  the  enjoy  from  friendly  and  instructive  converaa- 
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tioB.    By  niMiiM  of  tbe  tongue  and  lh«  Kpt  ho  bodonlj  broken  a  etick  or  a  ttaff; but ift« 
we  form  articuiale  tounJe,  which,  by  ihe  pic*  a  UcUe  time  there  w«i  a  Buirmanng  fora  whik 
vioue  conaeDt  of  mankiBd,  becooM  the  signs  which  filled  the  Talleje  and  woods  Mow. 
of  otrlain  ideas ;  these  soands  are  conveyed  Descending  to  tbe  lower  valleys   and  tin 
to  the  ears  of  oor  friends,  and  inform  them  of  nigged  rocks,  he  fired  again,  which  mads  a 
the  thoughts  and  ideas  that  were  previonaly  dreadful  sound,  as  if  groat  guns  had  beea 
poasing  through  our  minds,  and  their  u»-  diaehaigBd*  and  ms  if  the  whole  moontaii 
derstandings  and   hearts  beooine  impreased  had  begun  to  tonUo  about  his  ean.    Tbi 
with  the  same  sentiments.     Without  the  min*-  sound  lasted  for  half  a  quarter  of  an  boor,  liil 
ktration  of  the  atmeepbare  in  such  cases,  aH  it  had  reached  the  meet  secret  csTerns,  when 
would  be  sullen  and  unmeaning  UstlesMiem  the  sound  was  enlarged  and  re6ected  back  in 
and  silence,  as  in  the  inteioourse  of  the  deaf  eveiy  direction.    These  iscts  show  ^hst  ths 
•nd  dumb.  80  that  the  air  may  be  considered  elasticity  of  the  air,  which  is  always  gresM 
as  the  cement  of  society-— tbe  medium  of  com*  •  where  the  air  is  densest,  is  essential  to  ths 
munication  between  one  mind  and  another,  propagation  of  sound.  . 
and  the  interpreter  of  the  thoughts  and  pur-       10.  The  atmoapbere  is  the  cause  of  that 
.  poses  of  mankind.  epiendour  and    universal    light  arooiid  n^ 

To  tbe  same  cauee,  we  are  indebted  for  all  which  lays  open  to  our  view  the  landKspa 
the  pleasores  and  harmoniea  of  muaic  Mnsio  of  tbe  world.  Were  this  atmosphere  i^ 
is  one  of  the  purest  and  moat  refined  of  our  stroyed,  we  might  see  the  son  without  enjoy- 
sensttive  pleaaurea.  It  poasessse  the  power  ing  the  light  and  brilliancy  of  day.  That 
of  charming  our  ears,  soothing  our  pasMons,  luminary  would,  indeed,  strike  oor  eyes  with 
and  affecting  our  hearts;  it  dissipates  the  n  vivid  brightness  when  we  turned  roaod  to 
gloomof  melancholy, animatea  the  vital  spirits^  behokl  his  flaming  orb;  but  it  would  appear 
and  gives  sublimit  to  our  thoughts  and  senti*  only  as  a  biasing  fire  during  night,  in  a  ^n- 
ments.  When  a  lady  tunes  her  melodioas  cioos  plain,  where  all  is  gloom  and  darJuieM 
voice,  or  touehce  vrith  her  fingers  the  keys  of  around.  It  would  suddenly  burst  on  our  new 
the  piano-forte,  or  the  atri^gs  of  the  lyre,  the  in  the  eastern  horisson,  in  tbe  moming»  and 
air  distributes  every  musical  variation  and  would  not  change  iu  aspect  in  tbe  leaat, 
evety  note,  with  the  utmost  precision.  It  during  its  course  through  tbe  heavens,  till  it 
conveys  its  message  with  the  grsateet  impart  suddenly  dissppeaied  in  the  weatem  Aj. 
tiality  to  the  ear  oif  eveiy  listener.  Though  The  objects  immediately  around  us  wooU  be 
many  instruraenta  nmy  be  employed,  and  a  partially  visible ;  but  tlie  rays  of  the  suit 
thousand  persons  be  present,  and  plaoed  in  which  fell  on  distant  objects  would  be  lor 
every  direction,  it  distributes  the  harmony  ever  loet  in  the  expanse  of  the  heavens;  and 
•like  to  every  ear.  It  keeps  the  most  exact  when  we  turned  our  back  to  tbe  son,  nothing 
time— 4t  conveys  the  slightest  inflections  of  woukl  present  itself  but  an  abyss  of  darknaaib 
the  voice,  and  the  smaliest  variatien  of  a  tone,  and  the  whole  horizon  involved  in  a  diamai 
It  runs  through  the  whole  compass  of  mueie»  gloom.  The  number  of  objects  in  the  bea* 
swells  tbe  sounds,  and  makM  them  even  vens  would,  indeed,  be  augmented,  for  lbs 
thunder  in  oor  ears.  The  next  moment,  it  stars  would  shine  through  a  canopy  sa  Uad[ 
makes  them  flutter  and  melt  into  dying  strains,  as  ebony,  even  when  the  sun  was  above  the 
After  this,  it  swells  the  notes  again,  and  sinks  horiion ;  but  all  the  gay  colouring  of  the  te^ 
them  in  their  turns.  Thus  it  expresses,  in  rsstrial  landscape,  which  now  delights  the  eye 
the  most  lovely  manner,  every  passion  and  and  the  imagination,  would  be  for  ever  veiled 
amotion  of  the  soul,  and  charms  every  heart'  from  the  inhabitants  of  the  world.  In  such  s 
with  iu  perauaaive  soundaL  state  of  things,  it  would  be  always  night ;  and 

That  all  the  eflbcts  now  stated  are  owing  tbe  diflerence  between  such  a  night  and  that 
to  the  miniatration  of  the  atmoapbere,  is  which  wc  now  enjoy,  would  be,  that  the  re- 
proved by  one  decisive  experiment.  Place  a  lestial  orbs,  instead  of  being  grounded  on  e 
small  bell  under  the  receiver  of  an  air-pump;  beoutifiil  azure  aky,  would  appear  on  a  black 
let  it  be  rung,  and  the  sound  will  be  heard  canopy,  like  so  many  while  points  on  a  diamai 
at  a  oonsiderable  distance.    Eihaust  the  air  mourning  carpet. 

from  the  receiver,  and  the  sound  can  scarcely  But  the  AUnighty,  whose  smngemenla 
be  beard  by  the  nicest  ear.  Even  in  places  have  all  a  respect  to  the  happinesa  o(  hii 
where  the  air  is  not  excluded,  but  only  highly  crsatures,  has  enveloped  our  globe  with  an 
rarefied,  as  in  the  higher  regions  of  the  atmo-  atmosphere,  and  has  enQowed  it  with  s  capap 
sphere,  sounds  are  scarcely  heard.  Predii*  city  of  reflecting  and  refracting  the  raya  of 
chius,  a  gentleman  of  Hungary,  informs  us,  light  in  all  directions.  This  atmosphere,  to<^ 
thst  when  he  wss  on  one  of  the  loftiest  tops  is  charged  with  innumerable  myriads  of  wa- 
of  the  Carpathian  mountains,  he  fired  a  pistol,  tery  particles,  exhaled  by  evaporation  fron 
which  at  first  made  no  greater  noise  than  if  every  region  of  the  sea  and  land  In  ^ 
(1064) 
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«finii6flt  days  of  flamiiier,  when  nocloudf  nor  Now,  all  soch  pleasarea  and  adrantagai^ 

¥apoar«  are  to  be  seen*  these  rarefied  particleB  derived  from  the  tvtiKght,  are  owing  to  the 

of  water,  which  are  imperceptible  to  the  fceei>-  agency  of  the  atmosphere.     When  the  tun 

eat  eye,  fill  (he  whole  sphere  of  the  atmosphere  approaches  the  morning  within  eighteen  de> 

aroond  us,  both  above  and  below  the  region  grees  of  the  horison,  his  raya  strike  obliquely 

of  the  clouds.     It  is  among  these  rarefied  war-  on  the  higher  parts  of  the  atmosphere,  ano. 

ton  in  the  higher  regions  of  the  air  that  the  instead  of  passing  directly  forward,  they  ara 

rays  of  light  reflected  from  the  surface  of  the  refraded,  or  bent  a  little  downwards,   and 

land  meet,  and  are  again  reflected  in  every  thus  descend  by  inflection  to  the  earth.     In 

direction  to  the  earth ;  ami  hence  is  produced  this  way  we  reap  the  benefit  of  those  rays 

that  beautiful  azure  colour  which  distinguishes  which  would  otherwise  have  been  totally  lost, 

the  aspect  of  the  heavens.    This  azure  is  and  enj<^  the  light  of  day  for  a  considerahfe 

sometimes  lighter,  according  to  the  quantity  ttsM  before  the  aun  reaches  the  horizon.    It 

of  the  rays  which  enter  the  atmosphere,  and  is  owing  to  die  same  cause  that  the  sun  is 

sometimes  darker,  when  the  absence  of  the  visible  aevemi  minutes  before  he  is  actually 

twilight  heightens  tha  blue  of  the  celestial  above  the  horizon  in  the  rooming,  and  after 

ooncave,  by  means  of  that  black  and  void  his  setting  in  the  evening.    This  increasea 

apaoe  which  lies  beyond  the  limita  of  the  at-  the  length  of  every  day  about  6^  minutes  at 

mosphere.    In  corroboretioo  of  these  remarks,  an  average,  which  amounts  to  3^  equinoctial 

it  may  be  noticed,  that  the  higher  we  ascend  days  in  a  year,  and  nearly  a  whole  year** 

above  the  surface  of  the  earth,  the  darker  does  sunshine  In  the  course  of  a  century.    And, 

the  sky  appear.    And  henee  all  travellera  if  we  reckon  an  hour  and  a  half  of  twilight  In 

aflirm.  that,  on  (he  tops  of  lofty  mounteins,  it  the  morning  and  as  much  in  the  evening,  al 

aometimes  appears  as  black  as  ebony,  which  an  average,  through  the  diflerent  seasons,  wft 

oauses  the  milky  way  to  appear  like  a  pure  have  more  than  ninety  equinoctial  days  of 

flame  shot  across  the  heavens,  and  the  store  twilight  throughout  the  year.    This  is  a  diw^ 

to  ahine  with  a  greater  brightness,  «mI  to  ap-  cumstance  of  the  utmost  importonce  to  those 

pear  fiir  more  numerous  than  m  the  plains  who  inhabit  the  polar  regions;  inconsequence 

below.  of  which,  the  inhabitento  of  Nova  Zembia  and 

1 1.  The  atmosphere  is  the  eause  of  the  of  Greenland  enjoy  the  direct  light  of  the  sim 

nioming  and  evening  twilight     We  all  know  for  thirty-two  days  while  he  is  under  the  bo- 

that  the  dsy  is  gradually  ushered  in  after  the  Tia>n,  beaides  the  long  twilight  which  precedei 

darkness  of  the  night     More  than  an  hour  his  rising,  and  continues  after  his  descent 

before  the  rising  of  the  sun,  in  this  part  of  the  below  the  horizon.    But  what  would  be  tbe 

world,  a  streak  of  liglit  appean  in  the  eastern  eonseqnencea  if  we  had  no  twilight?    Not 

horizon.    This  light  increases  in  tirilliancy  only  shouMI  we  be  deprived  of  the  sdvsntages 

every  moment — &ib  landscape  of  the  earth,  now  stoted,  but  subjected  to  many  inconvonK 

which  had  been  previously  covered  with  a  eiloea  and  dangera.     Should  the  day  break  in 

mantle  of   blackness,   appean  gradually   to  upon  us  all  at  once  in  meridian  brightness^ 

emerge  from  an  abyss  of  darkness,  like  the  imroediatoly  after  the  dark  shades  of  night^ 

light  at  the  first  creation — the  drele  of  the  oar  eyes  wouki  be  dszzled,  ajad  in  danger  of 

horizon  becomes  inflamed  with  a  bright  ver-  being  blinded  by   its    excessive    splendourw 

milion — the  mountain  tops  are  tinged  with  Should  the  night  rush  on  in  the  same  pie* 

purple ;  and  at  length  appean  the  most  beau-  cipitato  manner,  and  hurry  us  in  a  moment 

tiful  and  sublime  objeet  in  natore,  the  sun  fiwn  the  splendours  of  day  to  the  horrore  of 

rising  in  his  might  and  glory.     And,  when  midnight,  it  would   strike  (he  living  worM 

this  luminary  has  described  the  circuit  of  the  with  amazement     The  traveller   would   be 

heavens,  and  passed  the  verge  of  the  western  arrested  in  the  midst  of  his  journey,  and  be* 

horizon,  darkness  does  not  come  on  insianta-  wildered  with  terror;  and  if  the  sky  were  then 

neously,  but  by  slow  and  imperceptible  de-  eoveied  with  clouds,  the  darkness  would  be  se 

grees,  so  as  to  warn  us  to  pre|iara  for  ita  ap-  thick  and  black,  that  not  the  least  glimmering 

proaeh.     The  season  of  twilight,  particularly  ray  would  strike  across  the  universal  gloomy 

that  of  .a  summer  evening,  is  perhaps  one  c^  nor  a  single  object  be  perceived,  even  withitt 

the  moet  agreeable  and  interesting  periods  of  the  distance  of  a  foot     Man  would  then  ap^ 

the  day.     How  many  delightful   walks  and  pear  as  if  he  were  placed  without  an  objeel 

ezcnrsions — how  many  cheerful  and  solemn  near  him  in  the  midst  of  infinite  space — 
musings — how  many  endearing  intercouraes 

of  love  and  frientlship  does  it  recall  to  our  re-  ■  "  Dark  as  was  chaos,  sre  the  infhnt  son 

«HI«^OD.  when  w,  -«IM  .long  the  ^liUjy  T.T.i'irh.Xm'^.^.-od."'"'  "^  "^ 
walks,  or  rechbed  m  the  bower  of  friendship, 

till  the  rising  moon  and  the  twinkling  stan  These  arrangements,  then,  by  which  ligfA 

called  us  to  oar  nightly  repose !  is  reflected  over  the  face  of  nature,  and  twi- 
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ligfat  is  iMTodvoed,  eridentlj  ibow  the  wiidom  Mda,  it  hat  the  eddilional  merit  of  formtng^ 
•od  intelligence  of  the  Almighty  Creetor,  end  proper  groond  on  which  laminooe  bodiipt  may 
hie  benevolent  regards  to  his  sensitive  and  in-  be  seen,  and  thus  heightens  the  lusire  and 
teliigent  oflbpring.    A  lew  small  babbles  of  beauty  of  the  stars. 

air  and  water  appear  very  insignificant  to  the  In  each  admirable  anrangements  we  cannol 
•ye  of  roan.  But  in  the  hand  of  the  Almighty  fail  to  perceive  the  marks  of  intelligence  and 
they  work  wonders  of  love  and  beneficence,  skill,-  in  caasing  the  assemblage  of  invisible 
He  has  distributed  them  over  oar  heads  in  atoms  to  produce  so  many  sabliroe  and  ben^ 
•veiy  direction  with  so  much  caation  and  fioentefl^ts;  andwemastlie  voidof  i^ratitude, 
•kill,  in  order  that  the  light  of  his  son  and  his  if  we  do  not  leoognize  the  hand  of  Divine 
■tars  might  not  be  rendered  useless  to  the  goodness  in  adorning  our  habitation  with  eo 
world.  With  these  invisible  particlea  of  water  many  beautiful  contrasts,  and  rendering  twerj 
•od  air,  he  enriches  and  emhellishea  whatever  aoene  of  nature  aubservient  to  our  conveni- 
lie  pleaaes ;  and  in  his  hands  they  become  an  enoe  and  delight. 

tneihadstible  source  of  glory  and  happiness.  12.  The  transparency  of  the  atmosphere  if 
From  these  insignificant  atoms,  he  fetches  the  not  the  least  of  its  advantages.  It  n  not, 
•brightness  of  the  aurora,  and  draws  forth  those  indeed,  perfcotly  transpaient,  olherwiie  it 
CwiJigbts  which  lengthen  oor  daya,  and  pre-  would  not  reflect  the  Mae  colour  of  tbe  sky, 
pars  our  eyes  for  receiving  the  brightness  of  nor  would  the  distant  mountains  appear  be- 
th«  meridian  son.  From  these  he  produces  dimmed  and  tinged  with  purple.  But  it  bu 
tbe  splendour  of  day,  which  the  sun  itself  such  a  degree  of  transparency,  that  every  ob- 
ooold  never  procure  as.  He  makes  them  ood-  jeet  on  the  terrestrial  landscape,  within  a  res* 
tribote  to  the  preservation  of  that  heat  which  sonabie  distance,  can  be  distinctly  perceived. 
noariAhes  the  vegetable  kingdom,  and  which  Even  objects  at  the  distance  of  a  handred  sod 
is  essential  to  the  comfort  of  "  every  thing  that  fifty  miles,  are  viaible  thniugh  the  sir ;  and 
lives.*'  Of  them  he  has  formed  that  magnifi-  the  telescope,  though  it  magnifies  the  atrial 
eant  arch  which  surrounds  as  on  all  sides,  particles,  can  make  objects,  at  the  diBtanee  of 
which  enchants  the  eye  of  every  beholder,  and  twenty  roilce,  appear  as  if  they  were  placed 
forms  the  canopy  of  our  terrestrial  habitation ;  at  the  distance  of  three  hundred  yards.  Wen 
for  it  is  the  light  reflected  from  the  air,  and  the  air  tinged  with  the  least  df^gree  of  yellow, 
the  innumerable  particles  of  vapoar  it  con«  red,  or  green,  it  woald  give  the  same  colour 
tains,  which  produces  that  beautiful  azure  to  every  other  object,  just  as  a  stained  glais 
which  adorns  the  vault  of  heaven.  This  makes  every  object  seen  throagh  it  sppesr  of 
•lure  canopy  the  Creator  might  have  painted  the  same  colour  aa  itself.  Were  its  psrtieki 
with  a  darker  hue,  or  even  made  it  entirely  much  larger,  and  more  opaque  than  they  now 
black.  But  black  is  a  sad  and  dismsl  colour,  are,  so  as  to  become  perceptible  to  tbe  eje, 
which  would  hsve  thrown  a  melancholy  gloom  we  should  never  obtsin  a  distinct  view  of  any 
over  the  face  of  natora.  A  deep  red  woold  other  object.  We  should  then  see  the  sir  and 
have  been  almost  as  disagreeable  and  hurtful  the  eihalations  rising  from  the  surface  of  the 
to  the  sight ;  a  white  cotoUr,  by  its  ezcesstve  earth  continually  before  us,  like  tbe  psrtidef 
flare,  would  have  been  oppreasive  to  every  of  dust  in  a  darkened  chamber,  when  tfas 
•ye,  and  would*  have  prevented  the  light  of  rays  of  the  ion  are  admitted  through  a  amaU 
the  planets  and  stars  from  being  distingaished.  hde.  ,  . 

A  yellow  would  not  have  been  qaite  ao  an-  But  the  Afanighty,  by  rendering  the  air  m- 
suttable ;  but  this  colour  was  reserved  for  the  visible,  has  enabled  as,  in  the  first  pl^e,  to 
•orora  which  adorns  the  aky  before  the  rising  take  an  extensive  and  delightful  riew  ef  hu 
of  the  sun.  Besides,  a  whole  sreh  of  a  yellow  wenderful  operations  in  heaven  and  earth,  and 
colour  would  not  have  preeented  a  sufficient  of  all  the  objecU  which  immediately  surroand 
contrast  to  the  light  of  the  celestial  luminal  as— and,  in  the  next  place,  has  conoeaM 
riea.  The  green,  which  is  a  pleasing  colour  from  our  eyes  those  objects  which  woold  ba«« 
to  the  eye,  would  have  formed  a  better  ground  excited  disagreeable  sensations,  and  even  dia* 
for  the  light  of  the  stara;  but  it  is  with  this  gust  If  the  air,  like  all  other  bodies,  wen 
lovely  coiourthat  the  Almighty  has  adorned  an  object  of  eight,  the  exhalatiooB  fron  »• 
the  surface  of  our  earthly  abode,  and  has  earth  and  waters  would  be  much  more  ttmf 
spread  it  as  a  carpet  under  our  foet ;  and  it  discovered.  The  smoke  of  oor  ^^^^*'^ 
waa  necessary  that  there  should  be  a  contrast  remaining  visible  as  it  ascended,  would  duv* 
between  the  colour  of  the  earth  and  of  the  gure  the  rich  hmdscape  of  the  world,  sod  w* 
aky,  in  order  to  complete  the  beauty  and  the  acare  the  canopy  oif  heaven.  We  aboaM 
magnificence  of  the  scene  of  nature.  The  perceive  all  thoee  gross  humours  which  tf 
blue  is,  on  the  whole,  a  mild  and  pleassnt  incessant  perspiration  drives  out  of  the  bodw* 
eoloar,  without  gloom  or  sadness  in  it ;  and  of  all  animals,  and  all'  the  filthy  exhalauoof 
while  it  forms  a  contrast  to  the  verdure  of  the  that  rise  from  kitchens,  donghiliSi  ittSD*"* 
(1066) 


BENEFICIAL  EFFECTS  OF  THE  ATMOSPHERE.  85 

'inarahM,  street*,  aod  common  «ewen.  We  Kke  a  piece  of  lead.  Nay,  even  aome  of  the 
ahould  be  apt  to  imagine  our  situation  botii  gases,  or  atrial  fluids,  show  a  disposition  to 
unsafe  and  contagious,  unless  we  fled  into  congeal  by  a  reduction  of  temperature.  Tlie 
deserts  and  mountains,  to  avoid  those  ince*>  oxygenized  ^muriatio->acid  gas  becomes  coo> 
■ant  annoyances  which  would  be  the  unavoid-  erete,  and  forms  into  crystals,  at  a  tempera* 
able  result  of  such  a  visibility  of  the  air  and  ture  of  near  to  that  at  which  water  freezes, 
its  exhalations.  At  the  same  tiipe,  lest  these  All  the  gaseous  substancea,  when  they  have 
vapours  should  prove  injurious  to  us  through  lost  their  elasticity,  by  forming  certain  combi* 
their  invit^ibility,  the  good  providence  of  God  nations,  are  disposed  to  assume  the  solid  state, 
has  forewsrned  us  of  such  danger,  by  impart-  if  the  temperature  allow  it.  Ammoniacal  gas, 
ing  to  us  the  sense  of  smell,  and  has  also  ap-  and  carbonio-acid  gas  become  solid,  as  soon 
pointed  the  winds  to  disperse  such  nuisances,  aa  they  enter  into  combination ;  and  hydrogen 
to  carry  them  aloft,  and  to  serve  as  tha  vonti*  gas,  the  most  subtle  of  the  ponderable  elastie 
ktor  of  the  atmosphere  ;  for,  by  the  sense  of  fluids,  forms,  along  with  oxygen,  that  very 
imell,  we  are  enabled  to  perceive  when  we  water  which  is  afterwards  congealed  into  ice. 
are  within  the  range  of  pestilential  effluvia ;  What  is  the  reason,  then,  that  the  almospherio 
and  the  wiods  seldom  permit  the  air  to  re-  air  which  we  every  moment  breathe,  is  not 
main  in  a  stagnant  atato,  provided  our  habi-  subject  to  congelation  1  We  know  no  other 
tations  are  so  arranged  as  to  be  within  the  reason  than  the  will  of  the  Creator.  Were 
sphere  of  their  influence.  we  thoroughly  acquainted  with  every  parti- 

If  we  wish  to  feel  grateful  to  the  Supreme  cular  respecting  the  nature  of  the  gases  ot 
Disposer  of  the  universe  for  the  blessings  of  which  it  is  composed,  and  the  mode  of  their 
Ihat  world  in  which  be  has  placed  us,  it  is  combination,  we  might,  perhaps,  discover  the 
requisite  that  we  should  frequently  Ax.  our  physical  cause  of  this  singular  property ;  but 
attention  on  such  circumstances  as  those  now  still,  we  should  ultimately  have  to  rvfer  it  to 
stated.  We  pass  from  one  day  to  another,  the  Divine  purpose  and  will  that  such  a  cause 
and  frequently  from  one  period  of  human  life  existed.  We  know  that  the  vspours  which 
to  another,  without  reflecting  on  those  admi-  are  suspended  in  the  higher  regions  of  the 
rable  contrivhnoes  which  appear  in  every  sur-  atmosphere,  are  frequently  congealed  into 
rounding  object,  by  which  our  oomforte  are  hailstones  of  considerable  size,  and  were  any 
secured,  and  the  universe  rendered  a  spectecle  large  portions  of  the  air  around  us  to  be  con* 
of  beauty  and  grandeur.  Because  we  have  gealed  in  a  similar  manner,  it  in  easy  to  fore* 
never  yet  contemplated  a  world  in  confuaion  see  what  disastrous  eflbcto  would  quickly  be 
and  ruins,  we  are  apt  to  imagine  that  the  ar^  produced ;  and  were  the  whole  atmosphere  to 
rangemente  around  us  could  not  be  otherwise  be  frozen  into  a  solid  body,  destruction  would 
than  they  presently  are.  But,  were  that  inevitably  seise  upon  aU  the  tribes  of  tha 
Being  who  created  the  atmosphere  to  make  living  world,  and  the  beautiful  face  of  nature 
only  a  very  slight  alteration  in  ite  constitution  we  now  behold,  would  be  transformed  into  a 
—were  he  just  to  alter  two  apparently  insig*  chaos. 

nificant  circumstences-->were  he  to  deprive  it  Such  is  the  intimate  connection  that  sub* 
of  ite  refractive  and  reflective  powers — and  siste  between  every  part  of  the  system  of  nar 
were  he  to  render  it  visible  by  tinging  it  with  ture,  and  such  is  the  exquisite  mechanism 
any  colour,  all  other  things  remsining  as  they  with  which  all  ite  parte  afe  constructed  and 
now  are-r-immediately  the  scene  of  nature  arranged,  that  if  a  single  wheel  or  pinion  of 
would  be  divested  of  all  ite  beauty  and  mag-  tliis  vast  machine  were  either  wanting  or  de- 
nificence — and  this  earth,  which  now  cheera  ranged,  the  whole  system  would  soon  be  dis- 
so  many  millions  of  animated  beings  with  ite  solved,  and  fall  into  ruins.  But  that  Alnighty 
comforte  and  embellishments,  would  be  trans-  Being  who  site  on  the  throne  of  the  universe, 
formed  into  a  scene  of  misery,  an  abode  of  presides  over  all  ite  subordinate  movements, 
darkness  and  desolation.  preserves  every  element  in  ite  respective  sta* 

Were  the  atmosphere  capable  of  being  tion,  and  directe  the  apparently  jarring  princi- 
frozen,  or  congealed  into  a  solid  body,  the  pies  of  nature  to  accomplish  his  wise  and  bo* 
most  disastrous  consequences  would  immedi-  nevolent  designs. 

ately  ensue.  AU  other  fluids  with  which  wf  In  fine,  wa  may  just  further  remark,  that 
are  acquainted  are  subject  to  congelation,  man  has  acquired  a  certein  degree  of  sove* 
Even  spirite  of  wine,  which  long  resist  the  reignty  over  the  atmosphere,  by  which  ha 
influence  of  the  cold,  and  are,  therefore,  used  rendere  it  subservient  to  his  comforte,  and  to  * 
in  our  thermometers,  have  been  converted  into  the  execution  of  his  designs.  He  causes  it  to 
a  solid  mass,  by  the  cold  of  northern  regions ;  sigh  in  the  pipe,  to  complain  in  the  flute,  to 
and  quicksilver,  which  is  natorally  a  fluid  thunder  in  the  trumpet  and  the  gong,  and  to 
substdince,  has  been  converted  by  cold  into  a  utter  a  thousand  melodious  strains  in  tha 
compact  body,  cafiabie  of  being  hammered  piano-forte  and  the  organ*    He  causes  it  to 
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•nnoance  tiding*  of  joy  or  lorrow.  Ho  foroof  flight  on  high,  nor  would  their  wtThlmgi  ht 
H  to  grind  his  com,  to  blow  bis  fomace,  to  beard  among  Uie  grovei.  No  •oorrd  whttefsr 
winnow  hie  grain,  to  raiae  water*  from  the  would  be  heard  tbroughoot the  whole expum 
deepeit  pttt,  and  to  extSnguiih  the  flames  of  nainre,  aniveraat  silence  woald  rpign  nh 
when  his  boildings  are  on  fire.  He  compels  distarbed  over  the  world,  and  the  delights  of 
k  to  act  as  a  prime  mowr  in  an  eodleas  va*  music  be  for  ever  unknown.  The  moraini 
fiety  of  machinery,  and,  by  its  agency,  in  would  no  longer  be  ushered  in  by  the  dtwa, 
combination  with  other  powers,  ten  thousands  nor  the  day  protracted  by  the  evening  twi> 
of  wheels  and  pinions  are  daily  set  in  notion  light  All  would  be  gloom  and  obsrarity  ly 
—power- looms  are  weaving  fttHics  of  various  day,  except  in  that  qnarter  of  the  heewm 
descriptions — spinning-jennies  are  set  in  action,  where  the  sun  appeared,  and  no  artificial  light 
ateam-vessels  im(ielled  along  rivers,  and  nor  flame  could  be  procured  to  cheer  the  daik- 
aoross  oceans — and  railway  trains  carried  ness  of  the  night.  The  whole  surface  of  tk 
forward  in  every  direction  with  the  most  globe  would  present  one  wide  proi|>ect  of  lM^ 
rapid  motions.  He  yokes  it  to  his  ships,  and  renneas  and  desolation,  without  a  single  ofajod 
compels  it  to  expand  the  sails,  and  to  waft  of  lieauty  to  relieve  the  horrors  of  the  seeoet 
him  across  the  billows  of  the  ocean  to  the  re-  and  this  earth,  which  now  presents  to  the  bs> 
motest  shores.  And,  in  short,  it  is  on  the  holder  so  many  objects  of  sublimity  tad 
wings  of  the  atmosphere  that  he  imises  him-  beauty,  would  appear  as  if  it  had  sonk  mlo 
self,  with  his  batlooiia,  above  the  mountain  the  primitive  chaos  whence  it  arose.  Bat,  al 
tops,  looks  down  from  on  high  on  the  dusky  we  are  certain  that,  according  to  the  preseDt 
#arth,  and  ranges  at  large  through  the  region  economy  of  the  animal  system,  no  living 
of  the  clouds.  creatorea  could  exiM  in  such  a  state  of  things 

Thus,  a  few  of  the  beneicial  effects  pro-  it  would  be  an  inevitable  consequence  of  the 
dnced  by  the  atmosphere  in  the  system  of  annihilation  of  the  atmosphere,  ihst  sll  the 
nature,  have  been  briffly  atated.  Its  influence  myriads  of  living  beings  which  now  people 
is  essential  to  the  germination  and  growth  of  the  watera  and  the  earth,  would  sink  iota 
plants,  to  the  preservation  of  water  iu  a  state  remediless  destruction,  and  the  great  globe 
of  fluidity,  to  the  existence  of  ire  and  flame,  we  inhabit  be  transformed  into  one  iraBKiM 
•o  the  respiration  of  all  kinds  of  animals,  to  sepulchre,  without  enjoy  meat,  motion,  or  liio. 
the  process  of  evaporation  and  the  production  If,  therefore,  the  Creator  had  not  s  regaid 
of  rain  and  dew ;  to  support  the  donda,  and  to  to  the  happiness  of  his  sensitive  and  intelli- 
give  buoyancy  to  the  leathered  tiibca.  it  is  gent  oftpring^-or,  if  he  wished  to  trendivfli 
the  region  of  winds — the  vehicle  of  emeHs—  this  globe  into  an  abode  of  darknesi  sod  i 
the  medium  of  sounds,  and  the  aooree  of  all  scene  of  misery,  he  has  only  to  support  the 
the  pleasures  we  derive  from  the  harmonies  fbnctions  of  animal  Kie  on  a  new  priadpk 
of  music ;  it  is  the  cause  of  that  univeraal  light  and  than  to  sweep  from  the  earth  the  stii» 
and  splendour  which  are  difliised  around  us,  sphere  with  which  it  is  now  environed,  end 
and  of  the  advantages  we  derive  from  the  the  dismal  catastrophe  is  at  once  aecompMie& 
morning  and  evening  twilight ;  and  all  these  Such  a  consideration  ahowa  us  the  propis^ 
ndvantages  are  more  fully  aecufed  by  the  and  the  emphaaia  of  the  language  of  \at^ 
transparency  of  its  paitidea,  and  by  its  being  tion,  <*  In  Him  we  five,  and  move,  and  haw 
tendered  incapable  of  being  congealed  into  a  our  being** — ^In  hia  hand  ia  thesoalofewiy 
•olid  body.  living  thing,  and  the  breath  of  all  mankiad/* 

What,  then,  would  be  the  eonaequences  But  aince  we  are  aasured  that  **  the  Lord  ii 
were  the  earth  to  he  divested  of  ita  atmo*  good  to  all :  and  his  tender  mercies  sie  over 
sphere  t  Were  the  hand  of  Omnipotence  to  all  hia  worka,**  and  as  we  find  no  arrsags- 
delach  this  body  of  air  from  our  globe,  and  ment  in  the  system  of  the  univene  whose 
eould  we  suppose  living  beings  at  the  same  ultimate  obfect  ia  to  produce  pain  or  misery  to 
time  to  exist,  the  landscape  of  the  earth  would  any  aensitive  being,  wo  have  no  frar  that  each 
be  disrobed  of  all  ita  vegetable  beautiea,  and  a  catastrophe  will  ever  be  permitted  to  tske 
not  a  plant  nor  flower  would  be  aeen  over  tho  place.  At  tho  aame  time,  we  know  notwhsl 
whole  face  of  nature ;  the  apringa  and  tivera  the  great  enda  of  hia  moral  goverameot  nay 
would  cease  to  flow,  even  the  waters  of  the  incline  the  Deity  to  perform.  W-e  haowtbs^ 
mighty  deep  would  be  dried  up,  and  its  lowest  at  one  period,  the  ayatem  of  nature  eoouertsd 
caverns  he  exposed  to  view,  like  frightful  snd  with  this  globe  was  disananged  on  sMH»t 
hideous  doserts.  No  fire  nor  heat  would  of  the  wickedneas  of  ito  inhabitants,  and  i 
cheer  the  abodes  of  man,  either  by  day  or  by  deluge  of  waters  overwhelmed  ail  the  abodes 
night;  no  rains  nor  dews  would  refresh  the  of  men.  This  catastrophe  changed  the  aepsrt 
fielda,  no  gentle  zephyrs  would  blow,  nor  aro-  of  the  earth  and  atmosphere,  and  produeed 
natie  perfumes  be  wafted  from  blooming  flow-  convulstons  which  shook  the  foundations  of 
ers.  The  birds  would  no  longer  wing  their  the  earth,  and  diaruptod  its  solid  sirsta;  tb* 
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▼MtigeB  of  which  are  fitill  Timble  in  eveiy  of  very  opposite  qudides ;  one  of  theie,  name* 

land,  and  foroa  some  of  the  sabjects  of  sci-  ly  oxygen  gas,  is  the  principle  of  combostioi^ 

entific  investigation.    And,  therefore,   were  and  forms  aboat  one-fifVb  part  of  atmospherio 

the  inhabitants  of  the  world  ever  again  to  rise  air;  the  other,,  namely  nitrogen,  instantly  ez« 

to  the  same  pitch  of  wickedneA  as  they  did  tinguishes  every  species  of  fire  or  flnme.  Wen 

before  the  flood,  we  know  not  bat  the  At-  \he  nitrogen,  then«  which  forms  four-fifths  of 

mighty,  instead  of  covering  the  earth  with  the  atmosphere,  to  be  swept  away,  and   th« 

an  abyss  of  water,  might  detach  from  it  the  oxygen  lei^  to  exert  its  native  energies,  all  tha 

surrounding  atmosphere,  and  leave  its  in-  combustible  substances  on  the   face  of  th« 

habitants  to  the  effect  of  sooh  an  awful  catas-  earth   would    instantly  take    fire,  nay,  tha 

tiophe.  hardest  stones,  the  most  solid  rocks,  and  eveft 

We  learn  from  Revelation,  that  a  period  ia  water  itself,  would  blaze  under  its  force  witb 

approaching,  "  when  the  elements  shall  melt  auch  energy  as  to  carry  destruction  through* 

with  fervent  heat,  the  earth  also,  and   the  out  the  expanse  of  nature.     Such  are  tha 

works  that  are  therein  shall  be  burned  up."  elementary  principles  in  the  hand  and  under 

In  the  baud  of  Him  who  sits  on  the  throne  the  superintendence  of  the  Almighty,  which 

of  the  universe,  the  atmosphere  is  fitted  to  are  ready  at  his  command  to  bring  into  effeol 

become  the  means  of  producing  this  tremen-  all  the  evente,  changes,  and  revolutions,  in  ra* 

dons  event.     The  atmosphere  as  formerly  lation  to  our  world,  which  are  predicted  in  th« 

4lated»  consiste  chiefly  of  two  flulde,  or  gaaea^  word  of  Divine  Revelation* 
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CHAPTER  Vra. 

The  Wisdom  and  Bmevoknee  of  the  Creator,  at  Displayed  in  the  Comiiiuiion  of  the 

Atmosphere* 

As  this  topic  has  been  partially  alluded  to  gree  the  circulation  of  the  fluids  in  animal 

in  the  preceding  chapter,  only  two  or  three  bodies,  and  produce  a  degree  of  heat  tfaroogh 

additional  illustrations  may  now  be  given*  the  influence   of  which  they  would  mpidljr 

1.  The  wisdom  and  goodness  of  God  am  waste  and  decay*  We  know  by  experienoa 
manifest,  in  the  proportion  which  subsiste  be-  that  nitric  ozyde,  which  consists  of  forty-four 
tween  the  different  gases  of  which  the  atmo-  parts  of  nitrogen  and  fiiVy-six  of  oxygen,  pro* 
sphere  is  composed.  Were  the  oxygen  lass  duces  instant  suffocation  in  all  animals  thai 
in  quantity  than  it  now  is — ware  it,  for  ex-  attempt  to  breathe  it4  We  also  know  that  the 
ample,  in  the  proportion  of  fifteen  to  eighty-  niti-ic  acid,  one  of  the  most  corrosive  aubstan* 
five,  in  a  hundred  parte  of  nitrogen,  instead  of  ces,  is  composed  of  seventy-five  parte  oxygon 
tirenty-one  to  seventy-nine,  fire  would  lose  it8  and  twisnly-five  parts  nitrogen,  which  are  onfy 
steength,  candles  would  not  diffuse  a  snifioienl  diflerent  pioportiona  of  the  substencea  in  at* 
Mght,  plan  to  would  wither,  and  animals  could  mospherio  air;  so  that  were  the  atmospbam 
not  breathe  without  the  ntmoet  diflSculty  and  composed,  of  the  same  proportion  of  ingiedi* 
pain.  On  the  other  hand,  were  the  nitrogen  enis,  our  breathing  it  might  produce  the  aama 
diminished,  and  the  oxygen  greatly  increased,  effect  as  if  we  were  to  swallow  a  pint  of  aqua* 
the  least  spark  would  set  combustible  bodies  fortis,  or  nitrous  acid,  which  we  all  kAow 
in  a  flame,  and  in  a  few  momente,  they  would  would  produce  our  immediate  destruction.  Caa 
be  entirely  consumed.  Candles  would  be  we,  then,  be  at  a  loss  to  perceive,  in  the  ad- 
wasted  in  a  few  minutes  after  they  were  lights  justment  of  the  gases  which  compose  our 
ad,  and  would  serve  no  other  purpose  than  to  atmoepheie,  tlie  wisdom  and  benevolenoa  of 
daxzle  our  eyes  with  a  transient  blaze.  Were  the  Deity ;  and,  at  the  same  time,  the  infinito 
a  fow  houses  in  a  large  city  set  on  fire,  such  oompiehension  of  the  Divine  Mind,  in  foreaao- 
would  be  the  rapidity  with  which  the  flames  ing  all  the  eflecte  that  would  be  produced  by 
would  spread  on  every  side,  that  in  a  few*  the  diflerent  combinations  of  these  gases,  and 
hours,  or  even  minutes,  the  whole  city  would  in  selecting  that  particular  combination  for  tb» 
be  wrapped  in  one  wide  and  unqnenohable  atmosphere  which  is  precisely  adapted  to  tho 
Uaxe,  and  no  humsn  art  could  arrsst  the  pro-  existence  and  the  contort  of  living  beinga  1 
frees  of  the  destructive  conflagration.  In  such  &  The  Divine  wisdom  and  goodness  are  no 
atmospheric  air,  iron  would  be  calcined,  in-  less  conspicuous  in  determining  tho  relative 
stead  of  acquiring  from  the  fire  that  softness  specific  gravity  of  these  gases.  The  oxygoft 
necessary  for  forming  it  into  variona  instrn-  gas  is  found  to  be  a  little  heavier  than  oon- 
mente ;  it  would  accelerate  lo  a  dangarous  da*  moa  air)  and  the  nitrogen  a  little  lighlar* 
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which  enahiM  it  to  rin  to  the  higher  regions  wise  prejudicial,  tnd  eTcn  dettmcttTe,  to  the 
of  the  atmotphere.  In  reapiration  (or  breath-  animal  creation.  On  the  other  hand,  oxygen 
ing)  there  are  four  atagee  or  periods : — 1.  In-  gas,  which  is  the  support  of  fire  and  anioml 
qpiration,  or  drawing  in  the  air. — 2,  A  pause  life,  is  continually  wasted  by  the  various  pro- 
when  the  lungs  are  filled. — 3.  Expiration,  or  cesses  of  combustion,  as  in  the  cases  of  for- 
breathing  out  the  air  from  the  longs ; — and  4.'  naces,  burning  candles,  and  domestic  6 res,  and 
A  pause  when  the  lungs  are  emptied.  In  by  the  breathing  of  all  animals.  How,  then, 
breathing,  the  air  which  is  evolTod  from  the  has  the  all-wise  Creator  contrived  to  supply 
Inngs  at  every  expiration,  consists  chiefly  of  this  waste,  and  to  protect  the  inhabitants  of 
nitrogen,  (and  a  small  portion  of  carbonic-acid  the  world  from  the  baneful  effects  of  the  other 
gas,)  which  is  entirely  unfit  to  be  breathed  gases  with  which  the  atmosphere  ia  contami- 
•gain,  and  therefore,  by  its  levity,  rises  above  nated  ?  The  process  appears  to  be  this  :— 
our  heads  before  the  next  inspiration.  The  Vegetables  are  so  constituted  that  carbon  and 
pause  which  takes  places  between  every  in-  hydrogen  are  the  neoeaaary  food  of  plants 
spiration  is  evidently  intended  to  allow  time  and  are  conducive  to  the  support  of  vegetable 
for  the  nitrogen  gas  which  is  thrown  out  of  life.  Their  vegetating  organs  seize  the  ear- 
ths lungs  to  rise  in  the  air,  in  order  that  a  bonic-acid  gas  that  oomea>  within  their  reach, 
Ireah  portion  of  the  atmosphere  may  be  taken  and  while  they  appropriate  tho  carbon  to 
in,  and  that  the  aame  air  may  not  be  breathed  themselves,  the  oxygen  ia  thrown  off  to  rea^ 
again.  During  that  remarkable  interval,  there  vate  the  atmosphere,  by  its  onion  with  the  ni- 
ls time  left  for  the  noxious  fluids  to  separate,  trogen  ejected  by  animal  respiration.  The 
the  nitrogen  to  aacend  while  the  carbonto-acid  leavea  of  trees,  shrubs,  and  other  vrgetables, 
gaa  preponderatea,  leaving  a  space  between  give  out,  during  the  day,  a  large  portion  of 
for  a  fresh  current  of  pore  atmospheric  air  to  oxygen  gas,  which  unites  with  the  sorroand- 
rush  into  the  lungs.  But  what  would  be  the  ing  air,  keeps  up  the  equilibrium  o(  the  gtses, 
consequence  if  nitrogen  gaa,  inatead  of  being  and  preaervea  the  salubrity  (^  the  atmosphere; 
a  little  lighter,  had  been  a  alight  degree  hea-  for  it  ia  found  by  experience  that  the  air  in 
Tier  than  common  air,  or  of  Uie  same  specific  every  region,  in  the  most  crowded  cities,  as 
gravity  1  Then  we  should  not  only  have  been  well  as  in  the  open  fields,  contains  the  same 
obliged  to  breathe  a  portion  of  it  again  at  quantity  of  oxygen  gaa.  Thus  it  appears, 
every  inspiration,  but  the  vast  quantity  of  it  that  what  is  noxious  to  man  is  rendered  ben^ 
thrown  off  by  the  respiration  of  men  and  other  fidal  to  the  vegetable  tribes,  and  the  oxygen 
animals  would  have  perpetually  occupied  the  of  which  they  do  not  stand  in  need,  is  sepa- 
lower  regions  of  the  atmosphere  ;  and  espo-  rated  by  them,  in  its  utmoat  purity,  for  the 
cially  in  our  chambers  it  have  would  aocumu-  use  of  man.  The  wisdom,  the  simplicity, 
lated  to  such  a  degree  as  to  have  produced  and  the  beneficence  of  this  arrangement,  can- 
diseaaea,  pestilence  and  death,  in  rapid  succes-  not&il  to  produce  conviction  in  every  reflect* 
aion.  But,  being  a  little  lighter  that  the  aur-  ing  mind,  that  the  lawa  of  nature  are  not  to 
rounding  atmoaphere,  it  flies  upwards,  and  we  be  referred  to  blind  chance,  but  to  uneiring 
never  breathe  it  again  till  it  haa  entered  into  intelligence  combined  with  boundless  benefi- 
new  and  salutary  combinations.  Such  is  the  cence.  In  every  breath  we  draw,  we  may 
benevolent  skill  which  the  great  Author  of  perceive,  if  we  reflect  on  the  above  stated 
nature  has  displayed  for  the  preservation  and  arrangements,  that  we  are  every  moment  ip* 
comfort  of  the  human  family  and  of  every  debted  to  an  all-wise  and  almighty  Being,  in 
species  of  animated  exiatence.  .  whom  we  live  and  move,  for  the  contioaanca 
3.  The  wisdom  of  the  Creator  is  displayed  of  our  existence  and  fbr  every  comfort  i)e 
in  the  process  for  supplying  the  waate  of  possess,  and  therefore  praise,  adoration,  and 
oxygen,  and  promoting  the  renovation  of  the  thanksgivings,  are  duo  to  him  firom  all  the 
atuiospliere.  '  The  quantity  of  carbonic  acid  ranka  of  his  intelligent  offspring, 
which  is  daily  formed,  by  combuAion  and  the 

respiraiion  of  anlmala,  is  ao  great,  that  it  must  

have  rapidly  increaaed  to  a  most  dangerous  ex- 
tent, had  not  the  Almighty  provided  means       The  department  of   the  subject  alre>4 

for  its  being  as  rapidly  decomposed.    It  is  well  treated,  may  now  be  concluded  with  a  refleo- 

known  that  whenever  atmospheric  air  becomes  tion  or  two,  founded  on  the  statements  previ- 

charged  with  ooe^nth  of  thia  gas,  it  is  unfit  ously  made. 

for  promoting  combuation,  and  ia  fatal  to  most       1.  From  the  mvisibility  of  the  stmospberei 

animals  that  breathe  it.    Hydrogen  too,  and  and  its  numerous  and  important  effects  in  the 

carburetied    hydrogen   gaa,  are   perpetually  aystem  of  nature,  we  may  learn  the  folly  ^ 

evolved  at  the  surface  of  (he  earth  from  va-  denying  the  reality  of  a  future  and  invisible 

rious  sources,  particularly  from  marshes,  dung-  state  of  existence,  because  the  objects  coO' 

hills,  and  stagnant  pools ;  and  theae  are  like-  nected  with  that  atate  are  not  perceptible  by 
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irar  corporeal  senses.  Who  could  have  ima-  are  real,  although  they  are  placed  at  such  a 
gined,  previously  to  modern  discoveries,  that  distance  as  not  to  be  cognizable  hy  our  present 
all  the  functions  of  the  vegetable  kingdom,  visual  organs.  They  are  not  all  merely  of  a 
and  all  the  comforts  enjoyed  by  animated  spiritual  nature,  they  are  also  connected  with 
beings,  are  dependent  upon  the  operation  of  a  material  objects ;  but,  between  our  sensitiv* 
few  invisible  fluids,  and  that  all  the  beauties, organs  and  such  objects, immeasurable  regions 
of  this  lower  creation  are  owing  to  the  com-  of  space  intervene.  The  glorified  body  of  the 
position  and  decompoeition,  in  a  thousand  Redeemer  of  mankind  is  a  maierial  substance 
different  ways,  of  those  gaseous  substances  and  an  object  of  sense,  and  it  inhabits  a  region 
whose  operations  are  imperceptible  to  the  somewhere  within  the  bounds  of  the  material 
keenest,  eye  1  And  yet,  the  researches  of  creation,  but  its  distance  from  the  sphere  in 
modern  chemistry  have  proved  this  fact  to  a  which  we  now  reside  removes  it  from  OQr 
demonstration,  and  shown  us  that  every  breath  view;  and  we  want  that  vigour  and  energy 
we  drHW,  eveiy  pleasing  sensation  we  feel,  of  our  corporeal  organs  which  the  martyr 
every  portion  of  food  we  eat,  every  particle  of  Stephen  seems  to  have  enjoyed,  when  the 
heat  that  warms  our  apartments,  every  ray  of  heavens  were  opened,  and  **  he  saw  the  glory 
artificial  light  that  illuminates  our  streets  and  of  God,  and  Jesus  standing  on  the  right  hand 
habitations,  and  every  musical  sound  that  en-  of  God.'' 

chants  our  ears,  are  owing  to  the'  unremitting  In  ceitam  pools  of  water,  animalcules  are 
motion  and  energy  of  invisible  substances.  f(»und,  whoso  bodies,  when  magnified  a  hun- 
And  shall  we,  then,  assert  that  the  invisible  dred  thousand  times  their  natural  size,  are 
principle  of  mind  is  not  in  existence  nor  in  visible  only  as  so  many  moving  points.  A 
action  beyond  the  limits  of  thia  diurnal  sphere,  considerable  portion  of  the  watery  element  on 
becaode  its  operation  in  that  state  lies  beyond  oar  globe  is  filled  with  such  invisible  inhabit- 
the  range  of  our  senses  1  We  behold  multi-  ants,  which  have  never  been  perceived  by  the 
tudes  of  rational  beings  daily  departing  from  millionth  part  of  mankind.  In  this  and  simi- 
the  living  world ;  their  organical  frames  cram-  lar  instances,  we  have  an  invisible  world  of 
bling  into  the  dust,  and  the  intellectual  prin-  animated  beings  existing  around  us,  but  no 
dple  which  animated  them  disappearing  from  one  calls  in  question  their  existence  because 
mortal  view.  But  we  have  no  more  reason  they  can  only  be  obeerved  by  powerful  micro- 
to  doubt  that  it  is  existing  and  operating  in  scopes,  and  are  not  perceptible  by  the  majority 
another  sphere,  than  we  have  to  doubt  of  the  of  mankind.  In  short,  Uie  Divine  Being  per- 
incessant  energy  of  the  invisible  gases  in  vades  every  part  of  space  with  his  essence, 
giving  life  and  beauty  to  sublunary  nature,  and  is  intimately  present  with  every  one  of 
The  disembodied  spirits  of  men,  whether  ex-  his  creatures,  yet  remains  for  ever  invisible  to 
isting  in  a  pure  ethereal  form,  or  invested  mortal  eyes.  But,  on  this  ground,  no  one  but 
with  fine  material  vehicles,  may  be  employed  an  atheiat  ever  calls  in  question  his  existence, 
in  active  services,  and  in  sublime  contempla-  In  like  manner,  the  invisibility  of  the  olijects 
tions  and  investigations,  of  which  we  can  at  connected  with  a  future  world  ought,  to  form 
present  form  no  adequate  conception.  We  no  ground  of  doubt  respecting  the  certainty 
may,  on  the  same  grounds,  form  a  conception  and  reality  of  their  existence, 
of  spirits-  ftuffering  pains,  anxieties,  sorrows,  2.  We  may  learn  what  ought  to  be  our 
and  miseries,  of  different  kinds,  from  a  retro-  great  object  in  the  study  of  the  sciences,  and 
spective  virw  of  their  former  feelings,  affeo-  in  the  investigation  of  the  phenomena  of 
tions,  and  conduct,  even  when  separated  from  nature. 

those  material  organs,  with  which  they  were  Some  persons  are  disposed  to  consider  sd- 
Ibrmeriy  connected.  enoe  and  natural  history  merely  as  genteel 

With  regard  to  the  great  objects  of  religion,  studies ;  others  apply  their  minds  to  such  sub- 
many  of  them  tie  beyond  the  range  of  our  jects  with  the  view  of  bearing  a  part  in  the 
corporeal  vision,  as  some  of  the  agents  em-  conferences  of  men  of  learning.  Some,  again, 
ployed  in  certain  chemical  processes  elude  prosecute  such  pursuits  for  the  purpose  of 
our  senses.  Faith  is  describied  to  be  "  the  making  collections  of  scarce  and  valuable  cu- 
confident  expectation  of  things  hoped  for,  and  riosities,  and  of  displaying  a  degree  of  know- 
the  conviction  of  things  whieh  are  not  seen."*  ledge  and  taste  superior  to  those  of  their 
It  substantiates  and  realizes  those  objecle  neighbours ;  and  the  greater  part  of  mankind 
which  are  invisible  to  the  eye  of  sense,  or  consider  such  studies  as  only  an  amusement^ 
which  lie  far  beyond  its  present  range  of  view,  or  a  relaxation  of  mind  from  the  fiitignea-of 
Hence  we  ure  told  that,  in  the  present  world,  their  daily  avocations.  But  the  study  of  na« 
we  should  **  walk  by  faith,  not  by  sight"  ture  and  of  science  is  highly  dishonoured  by 
The  objects  connected  with  a  future  world  such  grovelling  and  contracted  views.    The 

prospect  of  the  universe  was  exposed  to  oar 
e  Dodderidgs*s  translation  of  Heb.  xl.  1.  ▼WW  for  more  noble  and  exalted  purpoees — to 
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make  us  wiser  «nd  better  men,  to  expand  oar  — ^to  be  conecioof  of  the  blefeingitWe  enffy 

views  of  the  perfections  of  our  Creator,  and  to  moment  receive,  and,  at  the  same  time,  to  bt 

inspire  us  with  a  grateful  sense  of  all  the  bless-  utterly  unmindfiil  of  the  hand  from  wheon 

lags  we  daily  receive  from  his  bountifbi  hand,  they  flow — are  a  most  glaring  inoonsisleoej, 

There  are  two  great  objects  which  we  ought  a  shameful  abuse  of  our  understanding,  aiid 

always  (o  keep  in  view  in  our  investigations  an  act  of  the  most  6agrant  ingratitude.    All 

of  the  laws  oi  nature  and  of  the  principles  our  knowledge  is  of  no  farther  importance  ts 

which  operate  in  the  material  world.     In  the  ns  than  as  it  has  an  influence  on  our  afibe* 

flrst  place,  to  deduce  from  our  obserration  of  tions  and  conduct,  and  leads  us  to  enteiliiB 

physical  facts,  those  principles  by  which  the  impressive  and  reverential  ideas  of  that  it 

powers  of  man  may  be  extended — the  useful  mighty  Being,  *'in  whoee  hands  our  breath 

aiti  improved  and  carried  to  perfection — and  is,  and  whoee  are  all  our  ways.'* 

the  eomforts  and  enjoyments  of  mankind  pro-       Let  us,  then,  for  the  air  we  breathe,  lod 

moted  and  increased.     In  the  next  place,  and  the  numerous  benefits  we  derive  from  the  tm» 

chiefly,  that  our  conceptions  of  the  Creator's  rounding  atmosphere,  display  our  grstitodt^ 

C»wer,  wisdom,  benevolence,  and  superintend-  and  consecrate  all  our  powers  and  facolties  ts 
g  providence,  may  be  enlarged,  and  that  we  the  service  of  Him  who  **  naade  the  earth  bf 
nay  be  more  di5posed  to  psy  him  that  tribute  his  power,"  and  **hatb  established  the  world 
of  adoration  and  gratitude  which  is  doe  to  his  by  his  wisdom;" — ^who  *<canseth  the  Tapooit 
name.  Every  study  which  sets  the  supreme  to  ascend  firom  the  ends  of  the  earth;"  who 
Baing  on  one  side  and  nature  on  the  other,  is  **  roaketh  lightnings  with  rain,  and  briagetk 
nothing  more  than  an  idle  amuoement — it  is  the  wind  out  df  his  treasures,"  and  wbost 
lost  labour,  and  productive  of  little  else  than  "tender  mercies  ars  ovsr  aU  his  works."  T» 
Ignorance  and  error,  pride  and  anogaaoe.  To  Him  whs  hath  created  and  redeemed  m^  aO 
cnploy  our  thoughts  on  a  thousand  partico-  onr  |)owers  and  energies  ought  to  be  devutod 
laia  in  nature  without  directing  them  to  the  from  henceforth  and  for  ever,  for  be  is  worthy 
great  Creator  of  all  things — to  profess  to  ad-  to  recetvs  all  praise,  hooour,  snd  dosnoisa 
mire  the  displays  of  his  wisdom,  omnipotenes,  from  men,  fh>m  angeb,  and  from  the  inbsbil* 
and  goodness,  while  we  violate  his  laws,  and  ants  of  all  the  worlds  dispaissd  throoghoat  Ihs 
panist  in  a  ooorM  of  avarice  or  of  disapatioii  regions  of  the  anivem. 


PART  11. 
ATMOSPHERIC  PHENOMENA. 

Taf s  is  a  subject  which  wmikl  admit  of  il*  L  Aqoeous  melaois ;   aa  evaporation,  filat 

Ivstration  snflkient  to  occupy  a  dislinet  vol*  snaw,  hail*  cload%  ate. 

me;  but  the  prsasnt  limiUwiUadnitof  only  IL  Winds,  aaa  and  bind  faittSMs,  iBOBSooa% 

a  veiy  condensed  and  superficial  view  of  this  hurrieanas,  etc. 

divsrsified  objects  connected  with  the  phano-  lU.  Luminons  and  fiery  meteors,  as  firs-balk 

nana  of  the  atmoaphera.  falling  stars,  thunder  and  lightniag,  Is- 

The  atmospherical  pbeaonena  may  ha  ai<»  miaoua    anhaa^    fiUa    morgana,  sArisl 

mngad  under  the  following  heads : —  spectres^  ate 


CHAPTBR  I. 

X^neoos  Ifefflsfv. 

1.  Bv^AFomATioir. — ^This  is  a  process  by  denmtioD,  fbrm  thosa  deads  whirh  ws  M 

which  water  and  other  substancea  are  con-  floating  around  us.    Thsy  ars  slsatie^  iBwn> 

verted  into  elastic  fluids  by  the  influence  of  ble  substancea,  hke  common  air,  but  lightsrt 

heat  or  caloric    Vapours  being  lighter  than  being  to  common  air,  according  to  Sauswnv* 

air,  are  raised  into  the  upper  regions  of  the  experiments,  as  ten  to  fourteen.  Ifweexpow 

atmosphere,  and  afterwards,  by  a  partial  con-  water  to  heat,  buhblas  at  first  adhere  Is  tbf 
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rides  of  the  yMsel,  which  hy  degrees  ascend  poration  is  abofot  foar  thnrn  as  gn»at  between 
to  the  surface  and  burst     These  bubbles  rise  the  yernal  and  autumnal  equinox  as  in  the 
the  more  rapidly  in  proportion  to  the  heat,  rest  of  the  year.   The  degree  of  cold  produced 
Water  is  evaporated  by  the  heat  of  the  sun  by  evaporation  is  much  greater  when  the  air 
merely,  and  even  without  it  in  the  open  air ;  is  warmer  than  the  evaporating  surface,  than 
and  the  vapour  rising  into  the  air  is  condensed  when  the  latter  is  the  warmer  of  the  two. 
into  clouds.    An  immense  quantity  of  vapour  From  these  and  other  facts,  it  is  plain  that 
is,  in  this  way,  raised  from  the  different  regions  tracts  oMand  which  are  oorered  with  trees  are 
of  the  earth.    In  order  to  estimate  the  quan-  much  colder  than  those  where  there  is  a  lets 
tity  thus  raised,  Dr.  Watson,  bishop  of  Lan«  surface  of  vegetable    matter,  such   ground* 
daff,  made  the  following  experiments: — Hav-  being  found  to  emit  one-third  more  vapour 
ing  provided  a  large  drinking-glass,  the  area  than   the  same  space  covered   with  water, 
of  the  mouth  of  which  was  twenty  square  Hence  the  important  change  of  climate  which 
inches,  he  placed  it  with  its  mouth  downwards  a  country  undergoes  by  being  cleared  and 
on  a  grass-plat  which  was  mown  close.    The  cultivated.     America  is  not  the  same  country 
sun  shone  bright  and  hot,  and  there  had  been  at  present,  either  with  respect  to  temperatare 
no  rain  for  upwards  of  a  month.     When  the  or  salubrity,  as  it  was  several  centuries  ago, 
glass  had  stood  on  the  grass-plat  one  quarter  when  it  was  covered  with  woods, 
of  an  hour,  and  had  collected  a  quantity  of      By  this  perspiration  of  the  globe,  it  has 
condensed  vapour,  he  wiped  its  inside  with  a  been  estimated  that  thirty-six  inches  of  water 
piece  of  muslin,  the  weight  of  which  he  had  per  annum  are  raised  from  the  surface  of  aU 
previously  ascertained,  and,  as  soon  as  the  the  seas  and  rivers,  and  at  least  thirty  inches 
glass  was  wiped  dry,  the  muslin  was  weighed,  from  all  the  regions  of  the  land.    Hence  it 
The  medium  increase  of  weight  from  ▼arions  follows,  that  by  this  constant  process  of  ot** 
experiments,  between  twelve  and  three  o'clock,  poration,  100,000  cubic  miles  of  water  are, 
was  six  grains  in  one  quarter  of  an  hour,  from  every  year,  raised  into  the  atmosphere ;  the 
twenty  square  inches  of  earth.     At  this  rate  greater  part  of  which,  at  a  certain  height^ 
of  evaporation,  computing  seven   thousand  parts  with  its  heat,  and  is  condensed  into 
grains  troy  to  one  pint  of  water,  and  eight  clonds.     Were  this  prodigious  mass  of  water 
pints  to  a  gallon,  it  may  be  shown  that  one  all  to  subsist  in  the  atmosphere  at  once,  it 
thousand  six  hundred  gallons  of  water  would  would  increase  about  a  twelfth  part,  and  raise 
be  Mised  from  one  acre  of  ground  in  twenty-  the  barometer  nearly  three  inches.    But  this 
four  hours.     It  is  evident  that  the  quantity  never  happens ;  no  day  passing  without  rain 
will  be  still  greater  when  the  ground  has  been  in  some  parts  of  the  earth,  so  that  part  of  the 
drenched  with  rain.     To  prove  this,  the  same  evaporated  water  is  again  constantly  precipe 
philosopher  made  two  other  experiments,  one  tateid.    The  clouds  formed  by  evaporation  are 
of  them  the  day  after  the  ground  had  been  carried  by  the  winds  over  the  land,  broken, 
wetted  by  a  thunder-shower;  and  to  ascertain  and  precipitated  by  the  action  of  mountains 
the  circumstances  more  exactly,  he  took  the  and  trees,  and  thus  rendered  the  means  of 
heat  of  the  «arth  by  a  thermometer  laid  on  the  watering    the   soil,    and   producing   fertility 
grass,  which    in   the   fir^    experiment  was  through  every  region   of  the   globe.     It  is 
ninety-six  degrees,  when  the  evaporation  was  owing  solely  to  this  process  that  our  elotheSf 
at  the  rate  of  1973  gallons  from  an  acre,  in  when  washed  and  spread  out  to  the  open  ab, 
twelve   hours.    The  other  experiment  was  are  soon  dHed.     Were  there  no  such  process 
made  when  there  had  been  no  rain  for  a  as  evaporation  in  the  system  of  nature,  omr 
week,  and  when  the  heat  of  the  earth  was  linens  and  other  clothes,  when  drenched  in 
110  degrees;  this  experiment  gave  after  the  water,  might  remain  for  centuries  withoot 
rate  of  2800  gallons  from  an  acre  in  twelve  being  dried — a  drcumstanee  which  is  seldom , 
hours ;  the  earth  was  hotter  than  the  air,  thought  of  by  thoughtless  men,  but  which  do* 
being  exposed  to  the  reflection  of  the  sun's  mandsourthanksgiving  and  gratitude.    Hence 
rays  from  a  brick  wall.  we  are  called  upon  by  the  sacred  writers  to 

Hence  it  appears  that  eraporation  must  praise  **  the  name  of  the  Lord,"  who  <*  eaoseth 
form  a  very  important  process  in  the  economy  the  vapours  to  ascend  from  the  ends  of  the 
of  nature.  The  following  are  some  fiicts  in  earth."  Psalm  cxxxr.  6. 
relation  to  this  process.  A  much  greater  2.  CloudM* — ^The- aqueous  Tapoors,  eeiii» 
quantity  of  vapour  rises  during  hot  weather  densed  by  cold,  or  rising  in  the  atroosphera  to 
than  during  cold,  as  appears  from  the  preced-  a  region  of  the  air  lighter  than  themselTes^ 
ing  experiments.  Even  when  the  temperature  from  strata  of  visible  vapours,  which  we  eaU 
is  the  same,  it  varies  according  to  circum-  clouds.  These  masses  assame  a  great  variety 
stances.  It  is  least  of  all  in  calm  weather,  of  shapes  and  configurations,  which  some* 
greater  when  a  breeze  blows,  and  greatest  times  enliyen  the  face  of  the  sky,  and  at  other 
wiih  a  strong  wind.    In  our  cUmatei  Uie  eva-  times  cause  a  gloom  and  shadow  of  darknesf 
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to  afvnpnad  tbc  hndtcaiN.  The  distance  ence,  this  ipedee  of  cloud  is  adled  tb* 
ff  tbe  clouds  above  the  surfiMse  of  the  earth  mareVtail  cloud, 
vaiiee  at  difierent  times,  and  according  to  the  The  cumulus  is  a  cloud  of  a  dense 
Mture  of  the  cloud.  Thin  and  light  oloods  ture,  formed  in  the  lower  region  of  the 
frequently  rise  to  the  height  of  four  or  five  sphere,  and  moving  along  in  the  current  of 
ttileSk  as  thej  avs  sometimes  seen  above  the  wind  which  is  next  to  the  earth.  Its  first 
tops  of  the  highest  mountains.  Their  average  appearance  is  generally  a  small  irrogobr 
b#ight  may  be  reckoned  about  two  and  a  half  spot,  which  increases  in  size,  preserves  a  flat 

9ules ;  but  some  dense  clouds  Irequently  deh  horizontal  base,  and  assumes  more  or  less  of 

foend  so  low  as  to  touch  mountains,  hills,  e  conical  figure.    Such  clouds  are  sometimei 

iteeples,  and  even   high  trees,  particularly  pretty  well  defined  hemispherical   maaaea; 

during  thondef'Storffla.    The  aiae  of  some  of  at  other    times,  they  rise  into  mountain% 

tlMse  clouds  has  been  estimated  to  cover  a  ranged  in  one  plane,  their  silvery  summits 

Ifuce  of  fifteen  or  twenty  square  miles,  and  presenting  a  beautiful  appearance.     Befima 

Ihwf  thickneea  above  a  thousand  feet    Their  rain  they  increaae  very  rapidly,  and  descend 

•Mlions  are  geoarally  dinoted  by  the  winds»  low  in   the  atmosphere.     Great  masses  of 

•xnspiing  when  thunder  is  about  to  happen ;  them,  during  high  winds,  are  seen  in  tba 

in  which  caaa,  they  seem  to  move  veiy  slowly,  quarter  of  the  heavens  towards  which  tba 

imd  som^mea  remain  absoluUly  stationary,  wind  blows,  and  indicate  approaching  calm 

vhaoh  is  probably  owing  to  their  being  im«  and  rain, 
failed  by  two  opposite  ciirrenU  of  air.  The  stratus  has  a  mean  degree  of  dennty  ; 

Clottda  bava  been  anmnged  by  modem  na*  it  is  the  lowest  of  clouds,  and  its  inferior  aor- 

iBialista  into  several  classes,  according  to  their  face  frequently  resU  on  the  earth  or  on  tba 

tfarani  configurations  and  the  rqgiena  of  the  watac    The  time  of  ita  appearance  is  abooft 

•tmoaphers  whara  they  are  generally  found*  sunset,  and  it  disappears  soon  after  sunriaa. 

They,  kvm  been  distinguished  by  Howard  It  comprehends  aU  those  creeping  misU  which, 

iMfisaven  modifications,  the  peculiarities  of  in  calm  evenings,  ascend  in  spreading  sheets 

which  are  supposed  to  be  caused  by  the  agency  like  an  inundation  of  water,  from  the  bottom 

•f  electricity.    There  are  three  primaiy  modi*  of  valleys.    Sometimes  it  remains  quiet,  and 

flealiont— the  cirrus,  the  cumulus,  and  the  accumulates  in  layers,  till  the  atmosphere  ia 

•Iratua;  two  which  may  be  considered  aa  in-  capable  of  sustaining  ita  weight,  when  it  ■•- 

laimediate  in  thair  nature — the  ciiro-cumulus,  sumes  the  position  of  the  dark  nimbua,  and 

and  the  cirro-etratus ;  one  which  appears  to  falls  in  a  shower  of  rain. 
ba  a  eompound — tha   cumulo-stratos;    and       The  other  species  of  clouds  may  be  briefly 

laat(y«  the  cumulo-drro-atratus,  or  nimbus,  a  stated,  which  are  compound   modificationa. 

itaU  which  immediately  pieoedea  the  rBs<^  The  cirro-cumulus  consists  of  a  collection  al 

Ivliatt  of  clooda  into  rain.    These  clouds  ara  small  white  clouds,  of  a  roundish  form,  whieh 

fBMmUy  aasigaail  to  three  atmoepherical  re-  give  to  the  sky  the  appearance  called  dappled, 

giiVM^  the  uppw,  the  middle,  and  the  lower  and  are,  in  summer,  considered  as  a  prognostic 

^M  s  ta  which  a  fourth,  the  lowest,  may  be  o(  settled  weather ;  or,  at  least,  of  an  incroaaa 

•ddad.    In  the  iq»par  region,  the  atmoaphere  of  temperature.    They  form  a  veiy  heautifiil 

ii  in  a«ch  n  state  that  it  can  raaeive  and  sua.  sky,  and  are  more  frequent  in  summer  that  in 

lijb  only  light  and  thin  vapours,  and  te  this  winter.    The  cirro-stratus  is  generally  in  tba 

diUmi  belongs  the  nwruf.  form  of  long  horixontal  streaks,  which  ara 

The  arms  has  the  least  denaity  of  all  the  ever  shiAing  their  figure  and  position.    It 

formi  of  doud,  but  the  greatest  height  and  precedes  wind  and  rain,  the  near  or  distant 

mirty  of  abape  and  direction.    It  is  the  first  approach  of  which  may  sometimes  be  eati- 

indlQatiaii  of  aerene  and  aettled  weather,  and  OMted  from  its  greater  or  leas  abundance.    It 

fiiat  ahawa  itself  in  a  fow  fibres  spreading  is  frequently  seen  in  the  intervals  of  storma. 

thiangh  the  atnwsphara.    It  sometimes  looks  The  form  and  relative  poeition,  when  seen  in 

like  a  fine  whitiah  thread  pencilled  on  the  the  distance,  frequently  give  the  idea  of  shoala 

ctaai  Uua  sky*    These  fibres,  by  degreee,  in-  of  fish.    It  is  that  modification  which  moat 

mmm  in  length,  and  new  fibrea  atlMh  them-  frequently  ezhibita  the  phenomena  of   tha 

aelvee  to  the  ride^    The  duration  of  tha  solar  and  lunar  halo.    The  cumulo-stratua  is 

oiwus  ia  QBcaitain :  in  aoraa  kinds  of  weather,  a  large,  loffy,  dense  doud,   which  may  ha 

ita  igvraiaaorapidly  and  dbntinually  changed,  compered  to  a  mushroom,  with  a  very  thickt 

tlM(U  dte  Uiming  tha  eye  firom  it  fo«  a  fow  short  stem.    It  rises  through  the  intersticea 

OMOtait  it  will  frnqoently  be  found  almost  of  the  superior  clouds ;  and  the  whole,  eeen 

aomidetaly  changed.    In  other  cases,  it  is  as  it  passes  off  in  the  distant  horizon,  presenta 

aametimea  visible  for  many  hours  and  even  to  the  fancy  mountains  covered  with  snow 

daya  together,  without  much  changing  ita  ap-  intersected  with  dark  ridges,  rocks,  tower^ 

pearanee.    From  ita  Ufually  curling  appear-  and  other  objects.    Before  thunder-sterm^  it 
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freqaently  appears  leddiah.  The  ntroMis  ia  and  increaie  in  aiae  ea  they  Ikfl,  bj  eomhining 
the  cloud  of  rain.  Before  rain  takea  place,  with  the  floating  vapours  as  they  pass  through 
the  clouda  are  uniformly  found  to  undergo  a  them.  We  have  but  an  obacure  conception, 
change,  attended  with  appearances  sufficiently  however,  of  the  chemical  nature  of  vapour, 
lemarkable  to  indicate  this  as  a  distinct  modi-  and  of  the  chemical  processes  which  are  going 
£eation  of  clouds.  It  consists  of  a  horisontal  on  in  the  production  of  vapour,  and  its  subse- 
■beet,  above  which  the  cirrus  spreads,  while  quent  resolution  into  rain.  Dr.  Thomson  has 
the  cumulus  enters  it  laterally,  ani  from  this  general  remark  on  the  subject,  after 
beneath.  quoting  the  opinions  of  Dr.  Watson,  Dr. 

Clouds  are  ftequently  highly  charged  with  Hales,  and  others,  that  **  the  formation  of  the 
electricity.  These  not  only  produce  violent  clouds  and  rain  cannot  be  accounted  for  by  a 
storms  of  thunder  and  lightning,  but  ai«  single  principle  with  which  we  are  acquainted, 
sometimes  the  esuse  of  the  destruction  of  life  It  is  neither  owing  to  the  saturation  of  the 
and  the  most  fearful  devastations.  In  the  atmosphere,  nor  the  diminution  of  heat,  nor 
year  1772,  a  bright  doud  was  observed,  at  the  miiturs  of  airs  of  difierent  temperatures; 
midnight,  to  cover  a  mountain  in  the  islsnd  for  clouds  are  often  formed  without  any  wind 
•f  Java,  which  emitted  flames  of  flie  so  lumt*  at  all,  either  above  or  below  them :  and  even 
BOOS,  that  the  night  became  as  clear  as  day.  if  this  miiture  constantly  took  place,  the  pr»> 
It  destroyed  every  thing  for  twenty  miles  cipitatloo,  instead  of  accounting  for  rain, 
around :  buildings  were  demolished,  plantiH  would  be  almost  imperceptible."  Instead, 
tions  buried  in  the  earth ;  fifteen  thoueand  therefore,  of  detailing  conflicting  opinions  on 
cattle,  a  vast  number  of  horees  and  other  ani>  this  subject,  we  shall  state  only  a  few  general 
nals,  and  above  two  thousand  human  beings,  foots  in  relation  to  rain, 
were  destroyed  by  the  agency  of  this  trsmen-  It  is  worthy  of  our  notice,  that  drops  of 
dons  cloud.  On  the  29th  of  October,  1767,  nun  are  always  found  larger  in  the  lower 
in  the  island  of  Malta,  a  little  after  midnight,  regions  of  the  atmosphere.  In  going  down  a 
a  great  black  cloud  appeared,  which  changed  high  mountain  in  the  time  of  rain,  the  drape 
its  colour  as  it  approached  the  city,  till  it  be-  gimdually  increaee,  till,  reaching  the  bottom, 
eame  like  a  flame  of  fire,  mixed  with  black  they  increase  fiiim  a  drisling  shower  to  a 
smoke,  snd  a  dreadful  noise  wss  heard  on  ite  heavy  rain.  To  ascertain  the  generality  of 
approach.  It  tore  an  English  ship  to  pieces,  this  foct.  Dr.  Heberden,  in  the  year  1776, 
and  carried  the  masts,  sails,  and  cordage,  to  a  made  the  following  eiperiment  He  placed  a 
great  distance.  Small  boats,  in  its  coursoi  rain-gauge  on  the  squars  pert  of  the  roof  of 
were  broken  to  pieces  and  sunk.  In  passing  Westminster  Abbey,  another  on  the  top  of  a 
through  the  city,  it  laid  in  ruins  every  thing  in  neighbouring  house,  considerably  lower  than 
tu  way ;  houses  were  levelled  with  the  ground,  the  first,  and  another  on  the  ground,  in  an  ad* 
the  roofe  of  churches  wero  demolisbal ;  not  joining  garden.  The  rain  collected^  in  each 
one  steeple  was  left  in  its  passage,  and  the  was  as  follows: — top  of  Westminster  Abbey, 
bells,  together  with  the  spires,  wero  carried  to  twelve  inches;  top  of  the  houee,  eighteen 
a  distance.  In  this  awful  catastrophe,  tho  inehee;  and  on  the  gruond,  twenty-two  inehea; 
number  of  human  beings  killed  and  wounded  so  that  mora  rain  was  eolleeted  in  the  lower 
amounted  to  nearly  two  hundred.  Thus  it  than  in  the  upper  rain^oge.  The  prapor- 
qppears  that,  while  clouds  aerve  occasionally  tions  of  rain  vary  in  diflerent  months  of  the 
as  so  many  screens  to  abate  the  heat  of  the  year.  In  summer,  we  have  not  so  many  rainy 
sun  in  warm  countries,  and  form  depositoriee  days  as  in  winter ;  but  the  showera  are  then 
of  rains,  which  water  and  fertiliae  the  earth,  heavier,  the  streams  of  run  doser  together, 
Ihey  are  also  sometimss  used  in  the  hands  of  and  the  quantity  which  falls  ie  greater  tbaii 
tiie  Almighty  as  instruments  for  the  infliction  during  any  other  seaeoa.  Dr.  Datton  statee 
of  his  judgments  upon  tlie  nations ;  for  the  that  the  first  six  months  of  the  year  may  be 
douds  are  his  chariots,  the  thunder  his  voice,  regarded  as  dry,  and  the  last  six  as  wet  months, 
and  he  <*  walketh  upon  the  wings  of  the  wind.*'  From  certain  lon|^«ontinued  observationo,  it 

d.  Bain^ — We  have  already  sUted  that  has  been  inferred  that,  in  spring,  it  raina 
the  waters  of  the  earth,  1^  evaporation,  yield  oftener  in  the  evening  than  in  the  morning; 
m  certain  quantity  of  moisture  to  the  air,  but  that  towards  the  end  ef  the  sumsMr, 
which,  behig  condensed,  assumes  the  form  of  oftener  in  the  morning  than  in  the  evening ; 
deods,  floating  at  difibvent  dislnacee  than  ue  and  that  storms  at  this  time  are  apt  to  eeenr 
hi  the  atmosphere.  Whatever  suddenly  die-  a  little  after  sunrise. '  In  the  progresdon  of 
tiarbe  the  heat  or  dendty  of  the  air,  or  the  the  season,  rain  fells  at  all  timee  during  the 
eleetricity  of  the  douds,  ooeadons  the  particles  twenty-four  houn,  but  it  haa  been  ascertained 
of  vapour  to  rush  together,  and  form  drope  of  that  much  less  falls  by  day  than  by  night^ 
water  too  heavy  to  continne  suspended  in  die  » ,j  ,,  ^j^^  ,„a^  ^  ^^^  m,,  ^  Oeteber.  IMT. 
ataosphere ;  they  foil  m  the  sh^  of  rain,  tbere  feU,  at  Joyeus.  in  Prsace,  twenty-elm  ii  ~ 
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The  annoal  quantity  of  nin  is  greatett  in  good  weather  is  indicated ;  bat  when  it  has  % 
tropical  countries,  and  diminishes  as  we  ap-  brownish  lint,  rain  may  be  expected.  Wh^ 
proach  the  pole,  owing  to  the  greater  evapo-  stars  are  sunounded  with  coloured  baJoe,  the 
ratiye  qualities  of  the  atmosphere  in  warm  approach  of  rain  is  indicated, 
than  in  cold  countries.  Within  the  tropic,  In  the  present  constitution  of  oor  globs, 
rain  is  not  of  the  drizzling  character  of  rain  rain — though  sometimes  attended  with  a  few 
in  the  temperate  zone,  but  generally  falls  in  inconveniences^— is  essential  for  promoting  tha 
such  torrents  as  in  other  zones  would  be  called  enjoyments  both  of  man  and  beast.  It  moiiU 
waterspouts,  and  they  produce  greater  iSoods  in  ens  and  softens  the  earth,  and  prepares  it 
a  single  day  than  in  Europe  in  six  days,  for  being  cultiTated,  and  for  affording  nourUi- 
Winter  is  distinguished  from  summer  chiefly  men^  to  the  vegetable  trilws,  which  both  adom 
by  the  quantity  of  rain,  which,  for  six  months,  the  landscape  of  the  world,  and  afibrd  nouriali- 
is  often  oonsunt  for  many  days  together,  and  ment  to  the  human  race  and  to  erery  species 
Issts  a  number  of  hours  per  day.  The  rivers,  of  animated  existence.  By  falling  on  higb 
in  consequence,  overflow,  and  in  many  coun-  mountains,  it  carries  down  with  it  many  pw- 
tries  produce  inundations,  which  intercept  all  tides  of  loose  earth,  which  serve  to  fertiUaa 
communications  between  neighbooring  towns  the  surrounding  valleya,  and  purifies  the  air 
and  villages.  The  mean  quantity  of  rain  from  noxious  exhalations,  which  tend,  in  tbeir 
which  falls  annually  in  England  is  thirty-two  return  to  the  earth,  to  meliorate  the  soil  It 
inches.  In  the  western  parts  of  Scotland,  the  moderates  the  heat  of  the  air,  and  forms  one 
depth  is  from  thirty  to  thirty-five  inches ;  in  of  the  sources  whence  fountains  and  rivers 
the  eastern  parts,  from  twenty-four  to  twenty-  are  supplied.  Without  tlie  influence  of  raiOy 
eight  inches.  At  Edinburgh,  it  is  twenty-four  trees,  shrubs,  and  flowers  would  soon  wither, 
inches  and  a  half;  and  in  I#ondon,  twenty-two  sicken,  and  die,  and  every  land  be  then  turned 
and  ono>fifth.  There  is  more  rain  in  the  into  a  barren  wilderness.  But  when  the 
western  parts  of  Britain  than  in  the  eastern,  clouds,  at  seasonable  periods,  pour  down  Iheir 
because  these  parts  receive  the  first  clouds  as  watery  treasures,  all  sublunary  nature  is  in- 
they  are  brought  from  the  Atlantic  by  the  vigorated  and  refreshed,  and  the  vegetable  pnH 
westerly  winds.  In  the  West  Indies,  one  ductions  of  the  soil  are  made  verdant  and 
hundred  and  twenty  inches  fall  annually ;  and  flourishing,  and  adorn  the  surface  of  the  earth 
in  the  East  Indies,  from  eighty  to  one  hundred  with  ^eir  gay  attire  and  diversity  of  cokNin. 
inches.  At  Bombay,  eighty-two  inches,  and  In  the  language  of  the  Psalmist,  «*  The  little 
at  Calcutta,  eighty-one  inches  &11  annually,      hills  rejoiced  on  every  side.    The  pastures  are 

When  mountain-ranges,  and  other  distant  clothed  with  flocks;  the  valleys  also  are  covered 
objects,  appear  nearer  to  us  than  usual — when  over  with  com ;  they  about  for  joy,  they  aleo 
sounds  are  heard  more  clearly  from  a  distance  tiiig*''  He  who  at  first  formed  the  earth  for 
— ^whon  the  odour  of  plants  is  more  than  man,  **  watereth  the  ridgea  thereof  abundant 
usually  powerful,  rain  may  be  soon  expected,  lyi"  maketh  it  **  soft  wtih  showers,"  bleeseth 
Ducks,^  geese,  and  other  water-fowls,  before  '*the  springing  thereof"  and  crowneth  the 
the  approach  of  rain,  may  be  seen  to  throw  year  with  his  goodness*  It  is  represented  by 
water,  with  their  bills,  over  their  heads.  Gat-  the  inspired  writers  as  the  peculiar  preruga- 
tle  may  likewise  be  seen  stretching  out  their  tive  of  Jehovah  te  send  rain  upon  the  earth : 
necks,  and  snufling  in  the  air  with  distended  **  Are  there  any  among  the  vanities  of  the 
nostrils.  Dogs,  closely  confined  in  a  room,  Gentiles  that  can  cause  rein  1  or  can  the  hce- 
become  drowsy  and  stupid  before  rain;  the  veos  give  showers  I  Art  not  thou  He,  O 
same  is  observed  in  cats,  though  in  a  less  de-  Lord  our  God  t — ^for  thou  hast  made  all  these 
gree ;  horses  neigh  frequently ;  cattle  low ;  things.**  The  effects  produced  by  the  want 
the  fallow-deer  become  reatless ;  and  swallows  of  rain  are  emphatically  described  by  thsae 
fly  in  a  low  course.  Delicate  persons  are  writere :  **  Thy  heaven  that  is  over  thee  is  as 
often  affected  before  rain,  with  headaches,  brass,  and  the  earth  that  is  under  thee  ea 
pains  in  old  sores  which  have  healed,  irrita-  iron."  '*  The  field  is  wasted,  the  land  moum- 
bility  of  temper,  the  aching  of  corns,  and  ex-  eth ;  for  the  com  is  wasted  .     .  Be  ye 

cessive  nervousness.  Several  flowera  and  ashamed,  O  ye  husbandmen ;  howl,  O  ye  vine* 
plants  are  prognosticaton  of  rain.  When  the  dressers,  for  the  wheat  and  for  the  barley ;  be> 
flower  of  the  chickweed  closes,  showery  wea-  cause  the  harvest  of  the  field  is  perished.  The 
ther  or  continued  rain  may  be  expected.  The  vine  is  dried  up,  and  the  fig-tree  languislieth ; 
trefoil,  the  convolvulus,  and  other  plants,  con-  the  pomegranate-tree,  the  palm-tree  aiao,  and 
tract  their  leaves  before  the  approach  of  rain,  the  apple-tree,  even  all  the  trees  of  the  field. 
When  the  moon  is  of  a  pure  silvery  colour,  are   withered.    .    .    .  How  do  the  beasts 

.    ,    .  ^  ....  groan !     The  herds  of  cattle  are  perplexed. 

of  rain  In  twenty-two  boars;  and,  in  eleven  days,  u-^,,-.  *u«„  u.„^  ..^  .w.-*.,*.  .  ....  *k- ii^Ju 

thirty^ix  inches;  wUch  is  double  that  at  Pwli  *»«*»•»  *««y  have  no  pasture ;  yea,  the  flocks 

durisff  Uie  year.  of  sheep  are  made   desolate ;    .    •   for  the 
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linn  of  mten  art  diied  up,  mi  the  fira  lightnsM  at  mow,  dlhoagh  it  b  flrm  ke,  it 
htlh  deioum]  tbe  putDm  of  the  wildenwK."  owing  to  the  eiccM  of  it*  lurface  in  compBri* 
JoelL  10 — IS,  18,30.  ni)  to  tlia  matter  contained  under  JL  fb 
4.  Srtoto.—^no'K  conaiati  of  anch  vapaata  wbileneai  ii  owing  to  the  imall  patliclea  into 
■a  tre  froien  nhile  Uie  particles  are  amall.  II  which  it  ia  divided;  Tor  ice,  when  pounded, 
diSera  froni  hail  and  hoat-froat,  in  being  erya-  will  became  equalljr  while, 
talltied,  which  Ihey  are  not.  When  ■  £*ke  Snow  ia  frcquenli<^  formed  in  lbs  lower  re- 
of  aoow  ia  eiamined  by  a  magnifyiog-glaia,  gion*  ef  tbe  itmoaphere.  A  very  cold  itream 
the  whole  of  it  will  appear  to  be  eompoied  of  of  air  admitted  into  a  room  in  which  the  con- 
fine ahining  apieola,  diverging  like  rajs  from  a  lained  air  ia  much  iraiiDer,  and  toailed  with 
eenlTS.  As  the  Sakea  b]l  down  through  the  watery  particlea,  will  oecaaion  ila  formation, 
■tmoaphere,  thej  are  continuelly  joined  by  In  Iha  huta  of  Ihoae  who  inhatnt  the  arctic  re- 
more  of  theaa  radiated  sjhcoIb,  and  thua  in-  gions,  anow  ia  frequently  tbnned  in  tbii  man- 
fraaae  in  bulk,  like  the  dropa  of  tain  or  haiU  ner.  Dr.  Roberton  atatra  that,  in  a  crowded 
■lonea.  Many  of  the  Salun  of  aoow  are  of  a  uaembly-rooin  in  St.  Petenburg,  a  atream  of 
lagnlar  figure,  for  the  moat  part  ataia  of  aiz  cold  air  waa  accidentally  admitled  into  the 
poiota,  and  are  aa  perfect  and  Iranaparant  ice  room  by  a  gentleman  breaking  a  pane  of 
Bi  any  we  aea  on  ■  pond  or  river.  Their  glaea,  on  which  the  vapour  in  the  air  waa  im- 
fbrma  preaent  an  almoat  endleaa  variety,  are  modiately  congealed,  and  fell  in  the  form  of 
often  very  regular  and  beantiful,  and  reflect,  aDDw-flakea.  In  Ijibetia.  Nnvii  Zembla,  and 
with  eiceeding  aplendonr,  the  rayi  of  the  aun.  other  northern  regiona.  the  aamc  pheDomencm 
When  they  are  very  Urge,  they  are  aaid  toin-  frequently  happens.  Bnow  occurs  in  all  le- 
dieate  the  approach  of  thunder.  The  ditle-  giona  of  the  globe  at  a  certain  height  above 
tmt  fbtina  which  the  flakes  of  snow  exhibit,  the  level  of  Ihe  sea,  but  it  hlta  mote  abun- 
irtwn  viewed  throagh  mlcroacopea,  are  repre-  dantly  on  plains  aa  we 'proceed  from  the 
muttd  ia  figure  S-     Tbeae  cryatala  of  anow  equator  to  the  polea.     In   Ibe  arctic  n>giana, 

aoow  falls  nine  daya  out  of  ten  in  the  months    . 

fig,  t.  ~  of  April,  May,  aod  June,  and  olUn  to  ■  depth 
of  two  or  three  inchea  in  an  hour.  Among 
tbe  mountains  of  Crermany,  Italy,  and  Swit- 

sUCb  an  extent  as  to  produce  the  moat  terrific 
Nid  deatruclivo  eSecla,  aa  in  the  case  of  Uia 
Tolling  avalanche.    An  avalanche  is 

Bttmea  looi 

Bcenda  from  Ihe  mountaina  with  a  force  so 
teitible,  that  it  crushes  the  traveller  beneath 
its  powsr,  snd  buries  hamleta  snd  vitlsges  in 
a   common   grave.     In    tbe   year    1749,    the 
whole  village  of  Rucras,  in  lbs  canlon  of  Gri- 
aOBs,  b  Siritierlond,  waa  coiarrd.  and,  at  the 
same  time,  removed  from  iU  site,  by  an  ava- 
lanche <rf  this  deacriplion.    But  this  change, 
which  happened  in  the  night-time,  wu  eBectrd 
wilhoot  the   least  noise  ;  so  thsL  tbe  inhabit- 
ants were  not  aware  of  it ;  and,  on  awakening 
in  the  morning,  could  not  imagine  why  day- 
-    light  did  not  dawn.      A  hundred  persons  were 
I     dug  out  of  the  snow,  silly  of  whum  were  alilt 
I    alive,  tbe  interalicea  between  Ihe  snow  con- 
taining  sufiident    air   to  aupport    lile.     Not 
•»  from  ooe-thiid  to  one  iLirty-fifth  ot   an    many  yeara  ago,  an  inatance  occurred   of  a 
ineb  hi  diameter,  in  Ihair  natural  «ie.     Ez-   family  buried  under  one  of  these  avalanches, 
peiimenta  have  been  tnado.  which  prove  that  and  who  eanlinuad  in  that  nLnalion  for  above 
now  ia  twenty-four  tJBMa  lighter  than  water,  a  Ibrtnight,  remaining  all  that  timo  in  utter 
and  that  it  Gila  up  ten  or  twelve  iIums  more   darkness,  and  incruited  in  a  body  of  snow 
■paca   at    the    mooMnt    of  &Uing,  than   tbe   several  hundred  teet  in  thickneao.     A  massy 
water  produced  from  it,  when  melted.     It  ia  beam  supported  theroof  againsttbia  enormoua 
worthy  uf  remark,  that  previoua  to  Ihe  fall  of    pressure;  and  a  milch  aio,  that  happened  lo 
anowi  and  during  ita  continnance,  Ihe  tempera-  be  thus  Incarceraled  with  Ihe  people,  fumisheil 
lure  coatinDea  at  about  S2  degrees.     Tha   Mlffident  uouiuhmcnl  for  the  auppoit  of  lib, 
4  Y  (1077J 
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till  they  irere,  tt  Itngthi  restored  to  the  light  flat,  and  ragged,  and  muij  of  them 

of  day.  nine  inehea  iu  circiiiiiierence.    Tbej  appeared 

The  great  Diapcnaer  of  universal  bounty  like  fragments  of  a  vaet  plate  of  ice,  brokaa 

has  so  onlered  it,  Chat  snow  is  eminently  sub-  into  small  maases,  by  its  descent  towarda  the 

servient,  as  well  as  all  his  other  works,  to  his  earth. 

benevolent  designa.  As  the  winter  cold  'u  The  phenomena  attending  the  formatiQa 
^uch  more  hurtful  to  vegetables  than  to  ani-  and  fall  of  hail  are  but  imperfectly  undei^ 
mala,  the  plants  would  perish,  if  their  roots  stood,,  though  it  is  certain  they  are  connected 
were  not  preserved  by  some  covering.  God  with  electricity,  and  benoe,  the  frequent  o^ 
haa,  therefore,  ordained  that  the  rain,  which  currence  of  haiNhowers  during  violent  stonnf 
in  summer  cools  and  revives  the  plants,  should,  of  thunder  and  lightning.  They  occur  priii* 
ID  winter,  fiiU  in  the  form  of  a  aoft  wool  to  cipally  in  the  temperate  regions  of  the  g^oba^ 
cover  the  vegetables,  and  to  guard  them  from  leas  frequently  between  the  tropics,  and  an 
the  inclemency  of  frosts  and  winds.  It  pre-  almost  unknown  in  the  frigid  sonea.  Tbej 
venta  the  internal  heat  of  the  earth  from  are,  also,  mora  frequent  in  summer  than  in 
•scaping,  and  Ibrms  a  safe  covering  to  the  winter.  In  the  south  of  France,  and  the  ad- 
tender  herb,  till  the  winter  cold  has  abated  jacent  oouotriea,  much  damage  has  been  pn^ 
voder  the  inBuenoe  of  the  genial  spring.  duoed  by  the  ravages   of  hail-storms.    T^ 

6.  HaiL — Hail,  which  is  a  more  compact  avert  such  ravages,  hail-rods  have  lately  been 

maas  of  froxen  water  than  snow,  is  formed  by  erected  on  the  same  principle  as  lightniois- 

the  oougelation  of  vapour  in  the  bigher  regiona  rods.     They  consist  of  lofty  poles  tipped  wkk 

o(  the  atmosphere.    The  drops  of  hail  aasume  metallic  wires  communicating  with  the  eartli. 

various  figures,  being  sometimes  round,  at  By  thus  subtracting  the  superabundant  elae- 

other  limes  pyramidal,  angular,  thin,  and  flat,  trieity  of  the  clouds,  it  is  supposed  that  tba 

and  sometimes  stellated  with  aiz  radii,  like  formation  of  hail  might  be  prevented.     It  has 

the  smaH  crystals  of  snow.     When  hailstones  been  estimated  by  the  *<  Linnasan  Society  oC 

ara  broken  open,  or  cot  acroas,  they  ara  some-  Paris,'*  from  numerous  experiments  made  in 

times  found  within  to  be  of  a  apongy  struo*  diflerent  districts,    that   "  if  these  bail-rods 

tura ;  sometimes  the  interior  presents  a  very  were  established  through  the  whole  of  France 

beautiful  radiated  appearance,  and  not  unfre*  it  would  occasion  an  annual  saving  to  the 

quently  exhibits  regular  and  very  ramarkable  ravenue  ai  fifty  tniUiont  of  francs.''     It  ia 

concentric  plates.    They  are  often  of  con*  alao  atated  that,  in  many  districts  which  wara 

siderahie  dimensions.    They  vary  in  aize  from  formerly  year  after  year  devastated  by  hail, 

that  of  a  small  seed,  to  that  of  a  boy's  Aiarble;  the  instrument  has  been  adopted  with  con^ 

and,  in  some  instances  they  have  been  found  plete  auoeeas,  while,  in  neighbouring  distiiela^ 

aa  Urge  as  the  eggs  of  a  goose ;  the  sroaU  not  protected  by  hail-roda,  the  cropa  have  haaa 

generally  falling  in  the  more  northerly  cli-  damaged  aa  usual 

matea,  and  on  the  tops  of  mountains,  and  the       6.  Dew^ — Dew  ia  vapour  condenaed  into 

larger  in  France,  Spain,  Italy,  and  other  eoun-  viaible  drops.    It  begins  to  be  deposited  aboaC 

tries  towards  the  south  of  Europe.  Hailstones  sQnset,  and  is  most  abundant  m  vaileya  and 

have  fallen  in   Scotland,  which  have  been  plains  near  riven  and  other  collections  of 

proved    to  weigh    ^ye  ounces.     In    North  water,  and  abounds  on  those  parts  of  tbt 

America  they  have  sometimes  been  picked  surfoce  which  are  clothed  with  vegetation, 

up  weighing  fifteen  ounces ;  and  on  October  In  England,  the  dew  is  observed,  like  the 

6th,  1831,  one  fell  at  Constantinople  which  drops  of  drUing  rain,  upon  the  leavea  of 

weighed  more  than  a  pound !    The  avenge  graaa  and  other  vegetables,  upon  wood,  glas^ 

velocity  with  which  they  fall,  has  been  esti-  porcelain,  etc.,  or  upon  the  earth,  which  is 

mated  at  seventy  feet  per  second,  or  at  the  thereby  rendered  aensibly  moist    It  falls  mora 

rate  of  fifty  miles  an  hour;  and  consequently,  copiously  in  apring  and  summer  than  at  any 

their  great  momentum,  ariaing  from  this  vo-  other  timea  of  the  year.    In  countries  situated 

locity,  frequent^  rendera  them  very  destruo-  near  the  equator,  the  dewa  are  generally  ol>> 

ttve,  particularly  in  hot  dimatea.    They  beat  served  in  the  morning  throughout  the  year ; 

down  the  crops,  strip  trees  of*  their  leavea^  and  in  aome  places  in  the  east,  where  rain 

fruits,  and  branches,  and  sometimes  kill  even  seldom  foils,  they  are  ao  copious,  as,  in  a  great 

large  beaats  and  men.     A  fow  yeara  ago,  a  meaaure,  to  aupply  iti  deficiency.     During 

tremendous  storm  happened  in   Gloucester-  the  heat  of  the  day,  a  great  quantity  of  vapour 

shire,  accompanied  with  a  most  remarkable  is  thrown  into  the  atmoaphere  from  the  aurfaoa 

hail-ahower.    The  masses  of  ice  which  fell  in  of  the  earth  and  watera.     When  the  evening 

placea  where  the  storm  most  fiercely  raged,  returns,  if  ihe  vapour  has  not  been  carried  off 

bore  no  resemblance  to  the  usual  state  of  hail-  by  currenta,  it  will  happen  that  more  remains 

stones  in  magnitude  or  formation,  most  of  diffused  in  the  general  atmosphere  than  tha 

them  being  of  a  very  irregular  shape,  brood,  temperature  of  the  night  will  permit  to  subaial. 
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A  doconip<Mition  of  the  aqueous  atmosphere  tare,  hy  which  plants  trs  pruieetieJ  Inmi  th« 
then  commences,  and  is  continued  till  the  ge-  severity  of  a  freezing  cold  atmosphere.  Fog§ 
neral  temperature  and  aqueous  pressure  arriye  are  clouds  which  6oat  on  the  surfiice  of  the 
at  an  equilibrium,  or  till  the  returning  ran  earth ;  and  clouds  are  iuga  in  the  higher  lo- 
pQts  an  end  to  the  process.  gions  of  tho  atmosphere.   From  many  elevated 

Hoar-frost,  which  appears  like  a  powdery  places  they  may  be  seen  moving  in  the  vallajre* 
crystalliKation  on  trees  and  herbage,  is  only  and  ftom  the  valleys  they  may  frequently  be 
frozen  dew.  The  conversion  of  dew  into  seen  creeping  along  the  ades  of  the  momi- 
iioar-frost  is  another  wise  arrangement  of  Na-  tains. 
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CHAPTER  n. 

WindB. 

1.  Wiirns  in  general — Wind  ie  the  mo-  fore,  instead  of  etamining  theories  and  double 
tion  of  a  body  of  air  (lowing  from  one  place  ful  opinions  on  this  sobjeUt,  the  writer  wffl 
to  another.  The  earth  being  surrounded  by  con6ne  himself  to  the  statement  of  a  few  facta 
t  fine  invisible  fiuid,  extending  several  miles  respecting  the  different  species  of  winds  as 
mbove  its  surface,  is  acted  upon  by  heat  and  they  are  found  to  operate  in  different  countriee. 
eold  arising  from  different  causes.  This  ai>>  3.  Gtneraly  or  permaneni  winds. — Winde 
pears  to  be  the  general  cause  of  the  pheno-  are  commonly  divided  into  three  classes^ 
inena  of  winds ;  and,  according  to  the  force  namely,  general,  periodical,  and  varialile  winds, 
or  velocity  with  which  the  masses  of  air  move,  General  winds  are  thoee  which  are  permanent, 
we  use  the  terms,  a  breeze,  a  gale,  a  storm,  a  and  blow  always  in  the  same  direction,  and 
tornado,  a  whirlwind,  a  hurricane,  dtc  When  have  received  the  name  of  trad^winds.  These 
a  fire  is  made  in  the  open  air,  the  rarefied  paft  winds  prevail  chiefly  within  the  tropics,  and  a 
of  that  fluid  will  ascend  in  a  current,  and  the  few  degrees  beyond.  On  the  north  of  the 
eooler  and  denser  air  will  rush  in  on  all  sides,  equator,  their  direction  is  fiom  the  north-east. 
In  consequence  of  which  a  wind  is  generated,  varying  at  times  a  point  or  two  of  the  com* 
and  blows  constantly  towards  the  fire.  The  peas  each  way.  Ott  the  eouth  of  the  equatot^ 
wind  thus  produced  will  be  too  inconsiderable  they  proceed  from  the  eoath-east.  These 
fa)  be  perceived  at  any  great  distanoe,  but  the  winds  constantly  range  in  one  direction,  b«t 
rarefaction  which  arises  from  natural  causes  never  extend  further  than  80^  from  the  equi- 
may  be  such  as  to  agitate  our  atmosphere  suf-  noctial,  either  north  or  eouth.  In  the  Atkn- 
fidently  to  produce  those  torrents  of  air  which  tic  and  Pacific  ooenns,  under  the  eqoatof , 
have  always  a  powerful  eflect  in  nature,  and  the  wind  is  almost  always  easterly ;  more  to 
which  sometimes  overwhelm  and  destroy  the  the  northward,  it  generally  blows  between  the 
fairest  and  most  superb  productions  of  human  north  and  east ;  and,  more  to  the  south-ward 
art  Among  the  causes  which  produce  this  of  the  equator,  it  blows  between  the  sooth 
rarefaction  of  the  atmosphere,  and  generate  and  east  The  origin  of  these  winds  appeeia 
wind,  the  beat  of  the  sun  is  not  the  least  pow-  to  be  as  follows : — the  powerful  heat  of  the 
erful.  When  the  solar  rays,  by  their  reflection  torrid  zone  rarefies  the  air  of  that  region ;  te 
from  the  earth's  sorfiice,  have  heated  or  rare-  consequence  of  this  rarefiietion,  the  air  risei^ 
fled  a  portion  of  the  surrounding  air,  the  air  and,  to  supply  its  place,  a  colder  body  of  air 
so  rarefied  ascends  into  the  higher  regions  of  from  each  oi  the  temperate  zones  movee 
the  atmosphere,  and  the  colder  air,  by  which  towards  the  equator.  But  these  north  and 
it  was  surrounded,  moves  forward  in  a  sensible  south  winds  pass  from  regions  where  tiie  re- 
current to  fill  the  vacuity.  Likewise,  when  tatory  motion  of  tiie  eerth's  sorfiMe  Is  lees  to 
a  condensation  of  vapour  in  the  atmosphere  those  where  it  is  greater.  Unable  at  once  to 
suddenly  takes  place,  giving  rise  to  clouds  acquire  this  new  velocity,  they  are  left  behind; 
which  speedily  dissolve  in  rain,  the  tempera-  and,  instead  of  being  north  and  south  winds, 
ture  of  the  surrounding  air  is  sensibly  altered,  as  they  would  be  if  the  earth's  surface  did  not 
and  the  colder  rushing  in  upon  the  warmer,  turn  round,  they  become  north-east  and  south- 
gives  rise  to  a  sudden  gust  of  wind.    In  re-  east  winds. 

gard  to  the  particular  causes  which  produce  3.  Periodical  fmnd»y  or  monaoont* — ^Those* 
the  various  winds  which  prevail  in  different  winds,  which  blow  in  a  certain  direction^  for  a 
regions  of  the  globe,  different  opinions  have  time,  and,  at  certain  stated  seasons,  change^ 
been  entertained  by  philosophers.   And,  there-  and  blow  for  an  equal  qiaee  of  time  firoa  Uie 
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(^polite  point  of  the  compMSy  are  called  man-  aoath  ;  and,  on  the  north  fioaet,  from  Hm 
soons.  During  the  months  of  April,  May,  aouth-wecL  In  Great  Britain,  the  iionh-«aat 
June,  July,  August,  and  September,  the  wind  and  aouth-west  winds  more  frequently  prevail, 
blows  from  the  southward  or  sooth-eastward  along  with  oocasiona]  north-west  and  soothe 
over  the  whole  length  of  the  Indian  ocean,  east  winds.  From  ten  years'  registers  kepi 
namely,  between  the  parallels  of  28^  north,  by  the  Royal  Society,  it  appears  that,  in  Lon- 
aud  2S®  south  latitude,  and  between  the  don,  the  winds  blow  in  the  following  order : 
•astern  coast  of  Africa,  and  the  meridian  that  Irom  the  south-west,  112  days;  north-eaat, 
passes  through  the  western  part  of  Japan;  58  ;  north-west,  50  ;  west,  53 ;  south-eastt 
but,  in  the  other  months,  October,  November,  32 ;  east,  26  ;  south,  18 ;  north,  16.  From 
December,  January,  February,  and  March,  the  same  register,  it  appears  that  the  aouth- 
the  winds  in  all  the  parts  of  the  Indian  ocean  west  wind  blows  at  an  average  more  freqaentlj 
ahift  round,  and  blow  directly  contrary  to  the  than  any  other  wind  during  every  month  of 
coarse  they  held  in  the  former  six  months,  the  year ;  that  the  north-east  blows  most  oon- 
These  winds  suffer  partial  changes  in  particu-  stantly  during  January,  March,  April,  May, 
far  places,  owing  to  the  form  and  poaition  of  and  June,  and  that  the  north-west  vrind  blows 
the  lands,  and  other  drcumstancea.  When  ofteoer  from  November  to  March,  and  mora 
they  shift,  or  when  the  south-west  monsoon  seldom  during  September  and  October,  than 
is  about  to  commence,  it  is  ushered  in  by  any  other  months.  In  Scotland,  the  aouth- 
▼ast  masses  of  cleuds  from  the  Indian  ocean,  west  is  by  far  the  most  frequent  wind  over  all 
accompanied  with  violent  blasts  of  wind,  which  the  country,  especially  on  the  west  coast.  At 
are  succeeded  by  floods  of  rain,  during  which,  Edinbur^,  the  westerly  winds  have  bcea 
the  lightnings  flash  without  intermission,  and  found  to  blow  230  days,  and  the  easterly  135. 
the  thunders  roll  with  loud  and  deafening  At  Saltcoats,  in  Ayrshire,  the  south-west  wind 
peals ;  and,  when  it  ceases,  the  rain  pours  blowf  three-fourths  of  the  year,  and  along  ths 
down  in  volumes.  This  terrific  commotion  of  whole  coast  of  Moray,  on  this  north-east  side 
the  elements  lasts  for  many  days.  of  Scotland,  it  blows  for  two-thirds  of  the  year. 

4.  Land  and  «ea-6re«zei«— These  are  ano-  East  winds  are  common  over  all  Britain,  dor- 
ther  kind  of  periodical  winds  which  are  com-  ing  April  and  May,  but  their  influence  is  &U 
mon  on  the  coasts  and  islands  situated  between  most  severely  on  the  eastern  coast 

the  tropics.    During  the  day,  the  wind  blows       In  our  northern  region,  winds  seldom  exdta 

lor  a  certain  number  of  hours. from  the  sea  to  much  alarm,  nor  are  they  often  attended  with 

the  land;  but,  when  evening  arrives,  it  changes  the  disastrous  results  which  are  frequent  in 

its  direction,  and  blows  as  many  hours  from  the  tropical  regions.    It  has,  however,  some- 

the  land  to  the  sea.   The  cause  of  these  alter-  times  happened,  even  in  England,  that  winds 

ationa,  appears  to  be  as  follows; — water,  being  have  produced  the  most  appalling  and  da- 

a  better  condoct6r  of  heat  than  earth,  is  al-  structive  efiects.    In  the  great  storm  which 

ways  of  a  more  even  temperature.    During  happened  on  the  27th  of  December,  1703, 

the  day,  therefore,  the  land  becomes  conside-  the  extraordinary  power  of  the  wind  created  a 

fably  heated,  the  air  rarefied,  and  consequents  noise  hoarse  and  dreadful,  like  thunder,  which 

in  the  afternoon,  a  breeze  sets  in  from  the  appalled  every  heart.     Horror  and  confunon 

aea,  which  is  less  heated  at  that  time  than  the  seized  upon  all,   whether  on  land  or  at  sea. 

land.     On  the  other  hand,  during  the  night.  One  hundred  and  twenty-three  persons  wera 

the  earth  loses  its  surplus  heat,  while  the  aea  killed  by  the  falling  of  dwellings,  among  whom 

continues  more  even  in  its  temperature.    To-  were  the  bishop  of  Bath  and  his  lady,  by  the 

wards  morning,  therefore,  a  breeze  regularly  fall  of  the  episcopal  palace.    Eight  thousand 

proceeds  from  the  land  towards  the  ocean,  perished  in  the  Severn  and  the  Thames,  and 

where  the  air  is  warmer,  and,  consequently,  in  ships  blown  away,  and  never  heard  of  al^ 

more  rarefied  than  on  the  shore.  terwards.   Land,  houses,  churches,  corn,  trees, 

5.  Variable  tJi^ds* — ^In  most  countries  to  rivers — all  were  damaged  by  its  fury.  Small 
the  north  and  sooth  of  the  tropica,  the  winds  buildings  were  swept  away  as  chaflT  before  the 
are  very  irregolar  and  uncertain,  and  vary  in  whirlwind ;  above  800  dwelling-houses  were 
their  direction  at  certain  seasons  of  the  year.  laid  in  ruins  ;  2U00  stacks  of  chimneys  wen 
In  Germany,  the  east  wind  is  most  frequent  blown  down  in  London ;  15,000  sheep  were 
at  Gottingen,  Munich,  Weissemburg,  Dussel-  destroyed  on  the  banks  of  the  Severn,  and 
doH,  Erford,  and  Buda  ;  the  south-east,  at  20,000  in  the  county  of  Kent ;  300  ships,  500 
Prague  and  Wirtxburgh;  the  north-east,  at  wherries,  300  shipboats,  and  100  lighters  and 
Ratisbone ;  and  the  west,  at  Manheim  and  barges,  were  entirely  lost  The  Eddystona 
Berlin.  Along  the  whole  south-west  of  Lighthouse  was  precipitated  in  the  surroond- 
France,  the  wind  blows  most  frequently  from  ing  ocean,  along  with  its  ingenious  architect 
the  north,  north-west,  and  north-east ;  on  the  and  those  that  were  with  him.  The  daraaga 
west  coast,  from  the  west,  north-west,  and  done  in  the  city  of  London  alone,  by  tUa 
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•tonn,  wai  computed  at  above  two  millions  of  the  inside  of  the  windows,  and  the  servants 
pounds  sterling  !  Such  are  some  of  the  are  kept  continually  employed  in  sprinkling 
dreadful  effects  of  that  invbible  flnid  which  the  apartments  with  water,  and  the  streets 
surrounds  us,  when  put  in  rapid  motion  by  and  avenues  of  the  city  appear  at  such  times 
the  force  of  currents.  Light  as  its  particles  to  be  nearly  deserted.  This  wind  is  frcquentlj 
seem  to  be,  no  human  wisdom  or  power  can,  felt  in  Greece,  Italy,  the  Levant,  and  other 
in  such  cases,  avert  its  force,  or  withstand  its  parts  of  southern  Europe ;  it  is  occasioned  by 
dreadful  and  destructive  agencj,  in  allusion  to  currents  of  heated  air  from  the  deserts  of  Za- 
which  the  Almighty  is  represented  as  riding  hara  in  AfVica ;  but  happily  it  is  not  of  long 
"  on  the  wings  of  the  wind,"  and  directing  continuance.  In  Sicily,  it  seldom  lasts  longer 
**  the  whirlwind  and  the  storm."  than  thirty-six  or  forty  hours. 

6.  Noxioui  and  poiwnous  tvindi* — These  The  samiel,  or  mortifying  wind,  is,  perhaps 
winds  prevail  most  generally  in  southern  beyond  all  others,  dreadful  in  its  efli;cts.  It 
climes.  Of  these,  the  harroattan  is  a  very  generally  blows  on  the  southern  coasts  of  Ara* 
singular  wind,  which  blows  periodically  from  bia,  and  the  deserts  near  the  city  of  Bagdad ; 
the  interior  parts  of  Africa  towards  the  Atlantic  and  is  supposed  to  have  been  I  he  pestilence  of 
ocean.  The  season  in  which  it  prevails  is,  the  ancients,  frequently  killing  all  those  who 
during  the  months  of  December,  January,  and  are  involved  in  its  passage.  What  its  malign 
February.  It  comes  on  at  any  hour  of  the  nity  consists  in,  none  can  tell,  as  no  one  has 
day,  and  continues  five  or  six  days  ;  and  ever  survived  its  eflects  to  givf  information, 
there  are  generally  three  or  four  returns  of  it  It  has  been  said  that  it  frequently  assumes  a 
every  season.  This  wind  is  distinguished  by  visible  form,  and  darts  in  a  kind  of  bluish 
£)g  or  haze,  and  extreme  dryness ;  no  dew  vapour  along  the  surface  of  the  country.  The 
falls  during  its  continuance,  vegetablea  wither,  natives  of  Persia  and  Arabia  talk  of  its  efllects 
and  the  grass  becomes  dry  like  hay.  The  with  terror-,  they  describe  it  as  under  the  con- 
dryness  is  so  extreme  that' the  covers  of  books,  duct  of  a  minister  of  vengeance,  who  governs 
though  closely  shut  up  in  a  trunk,  are  bent  as  its  terrors,  and  raises  or  depresses  it  as  he  thinks 
if  exposed  to  the  fire.  Household  furniture  proper.  The  camels,  either  by  instinct  or  ex- 
is  damaged,  panels  of  wainscots  split,  and  perience,  have  notice  of  its  approach,  and  are 
▼eneered  work  flies  to  pieces.  The  human  ^  w«Il  sware  of  it,  that  they  are  said  to  make 
body,  likewise,  feels  the  parching  e£^ts  of  An  unusual  noise,  and  cover  their  noses  in  the 
the  harmatcan  :  the  eyes,  nostrils,  lips,  and  sand,  It  blows  over  the  desert  in  the  months 
palate,  are  rendered  dry  and  uneasy  ;  the  lips  of  July  and  August,  and  rushes  with  violence 
snd  nose  are  inflamed,  and  there  is  a  trouble-  to  the  very  gate  of  Bagdad^  but  never  injures 
some  sensation  of  pricking  heat  on  the  skin,  '^y  perK>n  in  the  city.  To  escape  its  elfects. 
If  the  harmattan  continue,  the  scarf>skin  peels  travellers  throw  themselves  as  close  as  possible 
o£^  first  from  the  hands  and  feet,  and  after-  to  the  ground,  and  wait  till  it  has  passed  by, 
•wards  from  the  rest  of  the  body.  which  is  commonly  a  few  minutes.     As  soon 

The  sirocco  is  a  wind  which  resembles,  in  m  they  who  have  life  dare  to  rise  up,  they  ex- 
some  of  its  eflects,  the  harmattan.  It  some-  amine  how  it  fares  with  their  companions  by 
times  blows  for  seveml  days  together,  and  its  pulling  at  their  arms  or  legs ;  for,  if  they  are 
medium  heat  is  calculated  at  112^ ;  it  is  fatal  destroyed  by  the  wind,  their  limbs  are  abso- 
to  vegetation,  and  destructive  to  mankind,  es-  lutely  mortified,  and  will  come  asunder.  An 
pecially  lo  those  who  are  not  natives  of  the  extraordinary  blasting  wind  is  felt  occasionally 
ooontry ;  it  depresses  the  spirits  in  an  unusual  st  Falkland's  Islands,  but  it  seldom  continues 
degree ;  it  suspends  the  power  of  digestion  in  above  twenty-four  hours.  It  cuts  the  herbage 
such  a  manner,  that  those  who  venture  to  eat  down  as  if  fires  had  been  made  under  it,  so 
a  heavy  supper  generally  die  during  the  night,  that  the  leaves  are  parched  up  and  crumbled 
The  sick  frequently  sink  under  the  pressure  into  dust  Fowls  are  seized  with  cramp,  so 
of  their  diseases,  so  that  it  is  customary,  in  as  never  to  recover;  and  men  are  oppressed 
the  morning  after  this  wind  has  continued  a  with  a  stopped  perspiration,  heaviness  at  tha 
whole  night,  to  inquire  who  is  dead.  During  breast,  and  sore  throats, 
the  continuance  of  this  wind,  all  nature  ap-  The  simoon  is  a  hot  wind  which  prevails  in 
pears  to  languish,  vegetation  withers  and  dies,  Egypt,  Arabia,  Syria,  and  the  adjacent  coun- 
the  beasts  of  the  field  droop ;  the  animal  spi-  tries.  When  it  begins  to  blow  in  Arabia,  the 
rits  are  too  much  exhausted  to  admit  of  the  atmosphere  assumes  an  alarming  aspect.  Th« 
least  bodily  exertion,  and  the  spring  and  elas-  sky  becomes  dark  and  heavy,  the  sun  loses  his 
ticity  of  the  air  appear  to  be  lost.  In  the  city  splendour,  and  becomes  of  a  violet  colour,  and 
of  Palermo,  in  Sicily,  where  it  frequently  pre-  the  air  is  thick  from  the  subtle  dust  with 
vails,  the  inhabitants  shut  their  doors  and  which  it  is  loaded.  At  first,  the  wind  is  light 
windows  to  exclude  the  air ;  where  there  are  and  rapid,  and  not  remarkably  hot ;  its  tern- 
no  window-shutters,  wet  blankets  are  hong  on  perature,  however,  soon  increases,  till  it  ranget 
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•t  npwtrtk  of  188^.  When  it  oocora,  all  ani-  and  even  of  the  aoenet  of  nature  henelf. 
mated  bodies  diacover  H  by  the  change  it  pro-  Telocity  of  the  wind  ia  each,  that  com, 
dooea  in  them.  The  lunga  are  contracted  and  aogar-canea,  foreatai  hoaaes,  boats,  ships,  mi« 
become  painful,  lespiration  is  diort  and  diffi-  swept  away,  or  bdried  in  the  deep, 
enit,  the  skin  parched  and  dry,  and  the  body  ^  A  tornado  b  a  audden  and  Tiolent  gmiC  «f 
consumed  by  an  internal  heat.  The  streets  wind  from  all  pointa  of  the  compaas.  It  puw 
are  deserted,  and  the  dead  ailenoe  of  night  takes  somewhat  of  the  nature  of  a  bunieana, 
leigns  eyery  where.  The  inhabitants  of  towns  but  b  still  more  violent  in  its  eflects.  TIm 
and  villages  shut  themselyes  up  in  their  hoQses  winds  seem  to  blow  from  every  quarter,  and 
and  thoee  of  the  desert  in  their  tents,  or  in  settle  upon  one  destined  place,  with  such  fbrf 
wells  dug  in  the  earth,  where  they  wait  the  that  nothing  can  reaist  their  ▼eheroenoe. 
termination  of  this  destructive  heat  The  When  they  have  met  in  their  central  apot, 
only  refuge  travellers  have  from  it  is,  to  fall  the  whirlwind  begins  with  circular  rapidly, 
down  with  their  faces  close  to  the  ground,  and  The  aphere  eveiy  moment  widens,  as  it  eoB> 
.to  continue  as  long  as  possible  without  draw-  tinues  to  turn,  and  catches  every  object  thai 
ing  in  their  breath.  Mr.  Bruce  thus  describes  lies  within  its  attraction.  The  mariner,  within 
it,  in  his  journey  through  the  desert : — '<  At  the  reach  of  its  influence  at  sea,  must  try  all 
deven  o'clock,  while  we  contemplated  the  top  hb  power  and  akill  to  avoid  it,  whirh,  if  fa* 
of  Chiggre,  where  we  were  to  solace  ouraelves  fail  of  doing,  there  u  the  greatest  danger  ol 
with  water,  Idris,  our  guide,  cried  out  with  a  his  going  to  the  bottom.  Tornadoes  most  Ivo- 
loud  voice,  *  Fall  upon  your  faces,  for  here  b  quently  rage  along  the  coasu  of  Guinea,  and 
the  simoon.'  I  saw  from  the  south-east  a  bate,  other  parts  of  western  Africa. 
in  colour  like  the  purple  part  of  the  rainbow,  Sudi  are  a  few  brbf  aketchea  of  the  pbeno* 
which  did  not  occupy  twenty  yards  in  breadth,  mena  of  Dozious  and  stormy  winds.  It  •■ 
about  twelve  feet  from  the  ground,  and  it  evident  that  they  did  not  exist  in  the  primitiro 
moved  very  rapidly,  for  I  could  acaroe  turn  to  state  of  our  globe ;  lor  the  operation  of  aadi 
fidl  upon  the  ground,  with  my  head  to  the  agents  of  terror  and  deetroetion  appears  altiH 
north,  when  I  felt  the  heat  of  its  current  gether  inconsistent  with  the  idee  that  man  lo 
plainly  on  nny  face.  We  all  by  fSat  on  the  at  present  in  a  paradisaical  state,  and  pooseseed 
ground  as  if  dead,  till  Idris  told  us  it  was  of  that  innocenoe  and  moral  purity  in  which 
blown  over.  The  meteor  or  purple  haze  he  was  created.  It  appeara  incompatible  with 
which  I  saw  was  indeed  passed,  but  the  light  the  idea  of  an  Almighty  lotelbgence,  poi> 
air  which  still  blew  was  of  heat  to  threaten  aeased  of  boundless  benevofence,  that  innoeeBt 
aaflSieation.  For  my  part,  I  found  distinctly  beings  ahoald  be  so  frequently  subjeded  ta 
in  my  breast  that  1  had  imbibed  a  partiif  it,  the  influence  of  suob  dreadful  agenta^  by 
nor  was  I  free  of  an  asthmatic  aflToction  till  I  which  they  are  swept  from  the  living  woiid 
was  in  luly  two  years  afterwards."  in  a  manner  so  appalling  and  terrific  Man 
Hurricanes  are  violent  tempests  of  wind,  is,  therefore,  a  creature  who  has  &lbn  fion 
•ooompauied  with  thundera  and  lightnings,  hb  primitive  state  of  integrity  ;  and  such  fear- 
rain,  or  hail.  These  fearful  concussions  of  ful  agents,  and  many  others,  as  the  volcano 
the  atmosphere  happen  most  frequently  in  the  and  the  earthquake,  are  ao  many  proofs  and 
range  of  the  West  Indb  Islands,  and  about  evidences  of  the  depravity  and  fallen  stato  of 
the  Cape  of  Good  Hope.  The  forerunner  of  the  human  race ;  otherwise  they  would  not 
these  hurricanes,  when  firat  aeen,  b  only  like  be  permitted  to  inhabit  a  world  where  so  many 
a  small  black  spot  on  the  verge  of  the  horizon,  destructive  influences  are  in  operation.  An 
called  by  sailors  the  bull's  eye.  All  thb  time  important  change  appeara  to  have  taken  phea 
a  perfect  calm  reigns  over  sea  and  land,  whib  in  the  constitution  of  the  atmosphere  at  tho 
at  length,  coming  to  the  place  where  its  fury  period  of  the  universal  deluge,  which  probably 
b  to  fall,  it  invests  the  whole  horiaon  with  may  have  given  rise  to  many  of  the  physical 
dariuiess.  During  its  approach,  a  hollow  evils  connected  with  thb  part  of  our  terrsstrial 
murmur  is  heard  in  the  cavities  of  the  moun-  system  ;  which  may,  in  after  ages,  be  in  a 
taina,  and  animals,  sensibb  of  its  approach,  great  measure  removed,  when  the  earth  shall 
run  over  the  fields  to  seek  for  shelter.  Nothing  be  cultivated  throughout  its  whob  extent,  and 
can  be  more  terrible  than  its  viobnee  when  universal  peace  and  brotherhood  prevail  among 
it  begins.  The  sun,  which,  but  a  moment  all  nations.  Notwithstanding,  however,  tho 
before,  blazed  in  meridian  splendour,  b  totally  occasional  operation  of  these  destructive  agenta 
abut  out,  and  a  midnight  darkness  prevails,  to  which  we  allude,  the  arrangements  oon- 
ezcept  that  the  air  b  inceasantly  illuminated  nected  with  our  globe,  in  their  prominent 
with  gleams  of  lightning,  so  vivid  that  one  bearings,  and  considered  as  a  whole,  evidently 
can  see  to  read,  and  the  rain  poura  down  in  dbplay  the  long-sufiering,  'the  tender  mev^, 
torrents.  All  the  elements  seem  to  arm  them-  and  the  goodness  of  Jehevah,  and  should  land 
aelvea  for  the  destmetioo  of  human  laboon»  ua  to  hnmblo  ourselvea  in  hb  preaenca,  uadar 
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t  lente  of  our  manilbld  demtioni  from  tho  down  bonaM,  etc,  moyet  tt  the  rate  t>f  one 
path  of  his  commandments.  hundred  miles  an  hoar. 

The  velocity  of  winds  varies^  from  the  Notwithstanding  the  occasional  ravages  of 
gentlest  breeze  of  sn  imperceptible  movement,  winds,  they  produce  many  beneficial  effects  in 
to  a  hundred  miles  an  hour.  Light  airs  may  the  system  of  nature.  They  serve  as  venti- 
be  considered  as  moving  at  the  rate  of  from  lators  for  purifying  the  atmosphere ;  they  dispel 
one  to  three  miles  an  hour,  or  from  a  foot  and  fogs  and  noxious  vapours ;  they  agitate  the 
a  half,  to  four  feet  and  two-fifths,  per  second  ;  waters  of  the  ocean,  and  prevent  tliem  from 
a  breeze,  from  four  to  six  miles  an  hour ;  a  stagnation  and  putrefaction ;  in  the  heat  of 
brisk  gale  from  ten  to  sixteen  miles  an  hour;  summer  they  tan  us  with  gales  and  gentle 
a  fresh  gale,  from  twenty  to  twenty-five  miles ;  breezes.  By  their  mechanical  force,  wind^ 
a  strong  gale,  from  thirty  to  thirty-five  miles ;  miils  and  ottier  machinery  ara  set  in  motioo, 
a  hard  gale,  from  forty  to  forty-five  miles  ;  a  and  ships  impelled  across  seas  and  oceans  to 
storm  or  tempest,  fifty  miles ;  a  great  storm,  the  remotest  comers  of  the  globe,  to  promote 
sixty  miles  ;  a  hurricane,  eighty  miles  ;  a  oommeroe,  learning,  religion,  and  the  matiud 
violent  hurricane,  tearhig  up  trees,  throwing  intevooorae  of  homan  beings. 


i  ^  CHAPTER  in. 

iMfninouM  and  FUry  MeUon, 

1.  The  Aurora  Bortalk* — ^This  is  one  of  ance  observed  by  night  in  calm  weather,  !«• 
the  most  splendid  phenomena  which  appears  sembling  flame  mingled  with  smoke,  or  the 
in  the  visible  sky,  especially  when  its  corusca-  distant  appearance  of  burning  stubble ;  the 
lions  dififuse  themselves  over  the  whole  face  predominant  colours  being  purple,  bright  red» 
of  the  heavens.  The  appearances  of  the  au-  and  blood  colour."  It  has  been  mora  frequent- 
lora,  may  be  arranged  under  the  following  ly  observed  in  Great  Britain  since  the  year 
particulars: — 1.  A  horizontal  light  like  the  1716,  when,  on  the  6th  of  March,  it  appeared 
morning  twilight  or  break  of  day.  This  light  with  a  splendour  which  attracted  universal 
generally  appears  in  the  north  or  north  by  attention,  and  was  considered  by  many  as  prog<- 
west,  and  sometimes  seisms  as  if  it  broke  out  nestic  of  wars,  famine  and  pestilence,  ajid  a 
from  a  few  darkish  clouds.  8.  Fine,  slender,  foreign  race  of  princes, 
luminous  beams,  well  defined,  and  of  a  dense  The  following  is  a  description  of  an  aurora^ 
light.  These  frequently  continue  a  half  or  a  as  seen  by  Dr.  Dalton : — "  Attention  was  first 
whole  minute,  apparently  at  rest,  but  more  excited  by  the  remarkably  red  appearance  of 
frequently  with  a  quick  lateral  motion,  that  is,  the  clouds  to  the  south,  which  afforded  suflEl- 
from  east  to  west,  or  the  contrary.  3.  Flashes  cient  light  to  read  by  at  eight  o'clock  in  the 
pointing  upwards,  or  in  the  same  direction  with  evening,  though  there  was  no  moonlight  in 
the  beams,  which  they  always  succeed.  These  the  north.  From  half-past  nine  to  ten,  p.  «., 
are  only  momentary,  and  have  ne  lateral  mo-  there  was  a  large  luminous  horizontal  arch  to 
tion,  but  they  are  generally  repeated  many  the  southward,  and  one  or  more  concentric 
limes  in  a  minute.  They  appear  much  broader,  arches  northward.  At  half-past  ten  o'clock, 
more  diffuse,  and  of  a  weaker  light  than  the  streamen  appeared  very  low  in  the  south-east^ 
beams ;  they  grow  gradually  friinter  till  they  running  to  and  fro  from  west  to  south ;  they 
disappear,  and  sometimes  continue  for  several  increased  in  number,  and  began  to  approach 
hours  flashing  at  intervals.  Sometimes  they  the  zenith  apparently  with  an  accelerated  ve* 
are  confined  chiefly  to  the  northern  region  of  locity,  when  all  of  a  sudden  the  whole  hemi« 
the  heavens,  and  at  other  times  illuminate  the  sphere  was  covered  with  them,  and  exhibited 
whole  sky  with  their  fantastic  coruscations*  such  an  appearance  as  surpasses  all  descrip- 
Such  are  some  of  the  general  appearances  of  tion.  The  Intensity  of  the  light,  the  predi* 
the  aurora  borealis,  but  they  are  strikingly  va-  gious  number  and  velocity  of  the  beams,  the 
ried  at  different  times,  and  it  is  difiicult  accu-  grand  intermixture  of  all  the  primitive  coloorf 
rately  to  describe  the  shifting  and  splendid  phe-  in  their  utmost  splendour,  variegating  the  glow* 
nomena  they  present,  ing  canopy  with  the  most  enchanting  sceneiy. 

The  aurora  has  been  occasionally  seen  in  afforded  an  awful,  but,  at  the  same  time,  pleai^ 
all  ages :  it  is  spoken  of  by  Herodotus,  Xcno-  ing  and  most  sublime  spectacle.  £vei7  ooa 
phon,  Diodorus  Sicblus,  Homer,  Virgil,  and  gazed  with  astonishment,  but  the  uncommoq 
Ossian,  the  Highland  bard.  Aristotle,  in  his  grandeur  of  the  scene  only  lasted  only  om 
works  on  meteors,  describes  it  aa  "  an  appear-  minute ;  the  variety  of  coloon  disappearedi 
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tod  the  beami  were  eooTerted  into  the  flaih-  northern  perte  of  StberU,  the  anrort  beghw 

ing  radiatioos ;  but  even  then  it  rarpaawd  all  with  aingle  bright  pillar*  riaiog  in  the  north, 

other  appearancef  of  the  anrora;  in  abort,  the  which,   gradually  increa«ng,  comprehend  a 

whole  hemisphere  was  covered  with  it"  large  epaee  in  the  heavens,  rush  about  from 

The  writer  had  occasion  to  witness  a  splen*  place  to  place  with  incredible  velocity,  and  at 

did  and  somewhat  terrific  display  of  this  phe-  Ust  cover  almost  the  whole  sky  up  to  th« 

Domenon,  in  the  vicinity  of  Dundee,  on  the  zenith,  and  produce  an  appearance  as  if  a  w^ 

J  7th  November,  1835.    A  little  before  nine  tent  were  expanded  in  the  heavens  glittering 

o'clock,  p.  X.,  the  coruscations  first  began  to  with  gold,  rubies,  and  sapphires.    It  has  been 

appear,  which  in  a  short  time  diffused  all  the  found,  likewiae,  that  theee  brilliant  phenomena 

brightness  which  appean  in  a  moonlight  even-  are  visible  in  the  south  polar  regions  as  well 

ing.     About  ten  o'clock,  the  aarora  shone  as  in  the  north.    The  gsnerel  appearance  of 

in  all  iu  splendour,  when   coruscations,  or  the  aurora  boraalis  is  pretty  well  described  by 

•treams  of  light,  more  than  thirty  or  forty  de-  Thomson,  the  poet  of  the  «  Reasons." 

graea  in  length,  appeared  to  iasue  from  a  central  m  gnent  ftom  the  north 

point  near  the  zenith,  and  to  extend  them-  A  blase  of  meteors  shoots ;  ensweepinf  fiiM 

■elves  in  every  direction,  south,  north,  east,      7,1»; '?"^f''l;i«ti**«? filV.n"l«5**a'irai'iS.e. 
,         ^    ••,       t_  ■  ■'  _!•«  •  ■       High  to  ihe  crown  of  nea?en,  *na  au  «i  ooee 

■ad  west,  like  the  meridians  on  an  artificial  ReUpiing  quick,  as  quickly  reaacend 
globe.  The  most  singular  feature  displayed  And  mix  and  thwan,  extinfulah  and  renew 
by  this  aurora  was  that  of  a  number  of  streams  AU  ether  courainc  in  a  naae  of  Iff  hi." 
of  light  of  a  dark  red  colour,  like  blood,  and  Various  opinions  have  been  formed  as  to 
resembling  expansive  sheets  of  flame,  which  the  cause  which  produces  the  phenomena  of 
were  wen  in  all  directions  mingling  their  the  aurora.  Moat  philosophers  seem  to  agree 
streams  with  the  more  bnlKant  yellow  corns-  that  it  is  of  an  electrical  nature,  as  its  appear- 
cations,  and  giving  to  the  whole  celestial  con-  ance  can  be  imitated  by  artificial  electridty. 
cave  an  appearance  of  terrific  grandeur,  which  Dr.  Faraday  considera  it  as  highly  probable, 
■earned  to  impress  the  mind  of  every  beholder  «  that  it  is  a  luminous  accumulHtion  of  ele^ 
with  awe  and  terror.  This  divplay  continued  tricity  flowing  from  the  equator  to  the  poles, 
during  the  night  till  four  o'clix:k  next  morning,  for  the  restoration  of  electric  equilibrium." 
and  was  visible  over  the  whole  island  of  Great  But  whatever  may  be  the  physical  cauae  of 
Britain.  In  London,  it  produced  such  an  the  aurore,  it  presents  to  our  view  one  of  the 
eflect,  that  the  policemen,  ignorant  of  its  na-  most  beautiful,  sublime,  and  at  the  same  time 
ture,  hurried  to  and  fro  through  all  the  avenues  awful  and  mysterious  phenomena  which  ap- 
of  that  city  in  search  of  fires,  which  they  pears  In  our  sky — while  its  coruscations  aome- 
imagined  had  burst  forth  from  every  quarter,  times  cover,  with  inconceivable  magnificence. 
On  the  evening  of  September  39,  1847,  about  the  concave  of  the  whole  hemisphere,  chang- 
ten  o  clock,  a  brilliant  and  nther  uncommon  ing  their  positions  every  moment,  now  resem- 
aurora  made  its  appearance,  near  Dundee,  bling  vast  pyramids,  or  innumerable  columns, 
The  sky  was  strongly  illuminated  in  the  north,  now  vanishing  in  a  moment,  leaving  the  hea^ 
and  numbers  of  spiral  coruscations  shot  up>  vens  sombre  and  black,  and  now  returning 
wards  towards  the  zenith.  But  its  moat  strik-  with  increased  splendour,  shedding  a  matchlesa 
ing  peculiarity  was  that,  on  a  sudden,  and  glory  over  the  heavens.  Such  striking  phe- 
in  a  portion  of  the  sky  which  was  perfectly  nomena  evidently  display  the  majesty  and 
clear,  an  immense  stream  of  light  began  to  glory  of  the  Creator  and  his  power  to  cause 
blaze  with  a  quivering  motion,  like  a  huge  the  invisible  elements  of  nature  to  produce 
aerpent,  or  in  a  form  like  the  letter  s,  extend-  the  most  grand  and  diveraified  scenery — and 
ing  forty  or  fifty  degrees  in  length,  and  several  although  their  mode  of  operation  is  not  tho- 
degrees  in  breadth.  Such  streams  of  brilliant  roughly  discovered,  they  are,  doubtleas,  in- 
light,  which  appeared  and  vaniahed  with  all  tended  to  subserve  beneficial  purposes  in  the 
the  rapidity  of  lightning,  were  to  be  seen  over  system  of  creation. 

most  regions  of  the  sky.  2.   Luminous  arches. — ^These  are   aome- 

This  phenomenon  appeara  ipore  frequently,  what  striking  phenomena,  which  sometimca 
■nd  displays  itself  in  still  greater  splendour  in  precede,  or  accompany  the  aurora  borealia, 
the  polar  regions  than  in  our  country.  It  is  but  they  make  their  appearance  only  at  very 
tiaoaaid  that,  in  those  regions,  a  hissing  sound  distant  intervals.  The  writer  has  seen  onlj 
\m  heard  during  its  continuance.  During  the  four  or  five  of  these  arches  within  the  apace 
long  nighta  of  winter  in  those  countries,  par-  of  the  last  thirty  years.  One  of  the  moat 
ticulariy  in  Lapland  and  Greenland,  ita  radia-  brilliant  of  the  arches  appeared  on  the  27th  of 
tions,  along  with  the  light  of  the  heavenly  bo-  August,  1846,  and  was  first  perceived  a  few 
diea,  are  sufllicient  to  guide  the  inhabitants  in  minutes  before  nine  o'clock  in  the  evening, 
their  journeys,  and  to  enable  them  to  engage  It  was  a  grand  and  beautiful  luminous  arch, 
in  all  the  other  avocations  of  life.  In  the  which  stretched  from  one  aide  of  the  heaveiu 
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to  the  other,  forming  a  mott  resplendent  object  and  eizty  mile*  a  minute,  and  at  last'  ftood 
in  a  clear  and  serone  sky.  Its  highest  point  over  the  Adriatic  sea.  It  crossed  all  Italy  in 
was  about  seventy-five  degrees  above  the  its  course,  and,  by  computation,  it  was  found 
southern  horiion — a  little  above  the  brilliant  that  it  could  not  have  been  less  than  thirty- 
star,  Vega  Lyra.  Like  all  the  other  arches  eight  miles  above  the  surface  of  the  earu. 
of  this  kind  he  has  seen,  it  had  a  gradual  mo-  Wherever  it  approached,  the  inhabitants  below 
tion  downward  towards  the  southern  horizon,  could  distinctly  hear  it  with  a  hissing  noise, 
so  that  in  the  course  of  twenty  minutes  it  was  resembling  that  of  a  firework.  It  was  heard 
considerably  below  the  star  now  mentioned,  to  go  off  with  a  violent  explosion.  Its  mag- 
Its  direction  was  from  east  by  north,  to  west  nitude,  when  at  Bononia,  appeared  twice  ai 
by  south,  or  nearly  at  right  angles  with  the  long  as  the  moon,  one  way,  and  about  ai 
magnetic  meridian  —which  seems  to  indicate  broad  the  other.  It  was  estimated  to  be  a  mile 
that  it  is  connected  with  the  operation  of  the  long  and  half  a  mile  broad, 
magnetic  pinciple.  This  is  the  exact  direc-  One  of  the  most  striking  and  extraordinaiy 
tion  of  all  the  luminous  arches  now  referred  meteors  of  this  kind  made  its  appearance  on 
to,  and  they  are  all  evidently  connected  with  the  18th  of  August,  1783,  about  nine  o'clock 
the  appearance  of  the  aurora  borealis,  and  in  the  evening.  It  was  seen  in  all  parts  of 
may  be  considered  as  a  peculiar  modification  Great  Britain,  from  the  Shetland  isles  to  tha 
for  this  phenomenon.  Its  breadth  was  greater  English  channel,  over  all  France,  and  the 
than  that  of  a  common  rainbow ;  there  ap-  greatest  part  of  Italy,  and  is  supposed  to  have 
peered  no  prismatic  colours,  but  a  pure  bril-  described  a  tract  of  at  least  one  thousand  miles 
iiant  white,  contrasting  most  beautifully  with  over  the  surface  of  the  earth.  It  appeara  to 
the  deep  azure  of  the  sky.  An  aurora  ap-  have  burst  and  reunited  several  times,  and  the 
peered  at  the  same  time  in  the  north  and  first  bursting  which  was  noticed  was  some- 
north-west,  but  its  coruscations  were  not  very  where  over  Lincolnshire,  in  England.  Its  ap- 
vivid,  and  continued  only  for  a  very  short  pearance  produced  universal  wonder  and  alarm, 
time.  The  arch  began  first  gradually  to  dis-  When  it  was  observed  at  Brussels,  the  moon 
appear  at  its  extremities,  near  the  eastern  and  appeared  quite  red,  and  the  illumination  was 
western  horizon,  and,  about  forty  minutes  so  great  as  totally  to  obliterate  the  stan.  A 
after  having  been  first  seen,  it  was  completely  report  was  heard  sometime  after  it  disap- 
dissipated.  The  height  of  such  phenomena  peered,  which  was. loudest  in  Lincolnshire, 
above  the  earth  has  been  variously  estimated,  and  afterwards  in  the  eastern  parts  of  KenL 
Euler  estimated  them  at  1000  miles ;  Bosco-  A  hissing  sound  was  said  also  to  accompany 
vich,  at  about  800 ;  Bergman,  at  460;  and  Dr.  its  progress.  At  Greenwich,  two  bright  balls, 
Dalton,  at  150  miles,  which  is  perhaps  nearest  parallel  to  each  other,  led  the  way,  and  were 
the  truth.  Whatever  may  be  the  height  of  followed  by  an  expulsion  of  eight  others.  The 
the  luminous  archea,  we  have  reason  to  be-  bslls  were  tinted  first  with  a  pure  bright  light, 
lieve  that  the  elevation  of  the  aurora  borealis  then  followed  a  yellow  mixed  with  azure,  red, 
above  the  earth  is  the  same,  as  they  evidently  and  green,  which,  with  a  coalition  of  bolder 
are  produced  by  the  Qperation  of  the  same  cause,  tuits,  and  a  reflection  from  the  other  ballsy 
3.  Fire-balls. — These  are  a  species  of  lu-  gave  the  most  beautiful  rotundity  and  varia- 
minous  or  fiery  bodies,  which  are  occasionally  tion  of  colour  with  which  the  human  eye 
seen  to  wing  their  flight  through  the  upper  could  be  charmed.  The  height  of  this  fire- 
regions,  with  a  considerable  degree  of  velocity  ball  was  reckoned  at  from  seventy  to  ninety 
and  splendour.  In  tropical  climates,  these  miles,  its  diameter  was  estimated  at  nearly 
bodies  are  more  frequently  seen  than  in  our  two  miles,  and  its  velocity  at  about  1000  miles 
more  temperate  regions.  The  following  are  a  minute.  The  same  year,  on  the  4th  of  Oo* 
a  few  brief  descriptions  of  some  of  the  me-  tober,  at  forty-three  minutes  past  six  in  the 
teors.  Mr.  Barham  relates  that,  when  he  evening,  another  meteor  appeared,  nearly  of 
was  riding  in  Jamaica,  one  evening,  he  be-  the  same  description,  but  much  smaller  and 
held  a  ball  of  fire  apparently  about  the  bigness  of  shorter  duration.  It  was  first  perceived  to 
of  a  bomb,  swiftly  falling  down  with  a  great  the  northward  as  a  stream  of  fire,  like  the 
blaz^.  Approaching  the  place  where  it  fell,  common  shooting-stars,  but  large;  and  nre- 
he  found  the  ground  strangely  broken  up  and  sently  burst  out  into  that  intensely  bngfat 
ploughed,  and  several  holes  appeared  of  the  bluish  flame,  which  b  peculiar  to  such  me* 
bigness  of  a  man's  head,  and  all  the  green  teors.  It  was  nearly  globular,  but  left  behind 
herbage  burned  up  near  the  holes;  at  the  it  a  dusky  red  ttnek  of  fire.  After  moving 
same  lime  a  strong  smell  of  sulphur.  In  the  ten  degrees  in  this  state,  it  became  suddenly 
year  1676,  a  great  gk)be  of  fire  was  seen  at  extinct  without  any  explosion.  Its  height 
Bononia,  in  Italy,  about  forty  minutea  after  was  estimated  at  between  forty  and  fifty  milea, 
sunset.  It  passed  with  a  most  rapid  course,  As  to  the  physical  causes  which  produce 
and  at  the  rate  of  not  less  than  one  hundred  these  extraordinary  meteors,  we  are  still  in  a 
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gntt  metrare  ignorant  The  general  opinion  showeit  of  1933,  dednees  the  following  amoog 
among  philoeophera  is,  that  tbej  owe  their  other  oonclnaione : — ^That  the  dittanee  of  the 
origin  to  the  operation  of  electricity.  The  body  whence  they  emanated  was  abont  2838 
^ocity  with  which  these  meteors  wing  their  milo — that  they  entered  the  earth's  atmo- 
flight — the  electrical  phenomena  attending  sphere  with  a  Telocity  of  fbnr  miles  per  aecond 
them,  the  lambent  flames  and  sparks  proceed-  — that  some  of  the  larger  meteon  must  haw 
ing  from  them — their  connection  with  the  been  bodies  of  great  siie,  not  less  than  a  mile 
aurora  borealis,  on  whose  appearance  luminous  in  diameter — and  that  they  consisted  ai  por* 
balls  hsTe  been  seen  formed  and  darting  about  tions  of  a  nebulous  body  which  reToWes  aroand 
with  great  velocity — snd  their  general  mo-  the  sun  in  one  hundred  and  eighty-two  days, 
tions,  which  are  constantly  from  or  towards  We  may  learn  from  snch  phenomena  that, 
the  north,  or  north-west — have  been  viewed  if  the  universe  were  not  under  the  superin* 
as  so  many  arguments  corroborative  of  their  tendence  of  a  wise  and  benevolent  Being,  at 
•kctrical  origin.  Still  it  is  difficult  to  ao-  if  the  powers  of  nature  wete  left  to  act  at  ran* 
ODunt  for  all  the  phenomena  exhibited  by  these  dom,  the  world  in  which  we  live  might  be 
bodies  by  electricity  alone,  since  some  of  these  subjected  to  manifold  disasters  from  unknown 
bodies  appeared  to  he  of  a  denser  and  more  bodies  and  unseen  causes,  from  which  we  have 
compact  structure  than  electricity  could  pro-  hitherto  been  protected, 
doce.  5.  Parhelia,  or  mock  sim». — A  parhelion 

4.  Shooting  or  falUng  iiart* — ^Theae  are  is  a  meteor  in  the  form  of  a  very  bright  light 
meteors  which  are  frequently  seen  darting  appearing  on  one  side  of  the  sun,  and  resem* 
through  the  sky,  in  the  form  of  stars,  and  bling  that  luminary.  They  generally  seem 
most  frequently  sccompanied  with  a  train  of  about  the  sixe  of  the  true  sun,  not  quite  so 
light.  The  nature  of  these  bodies  has  not  yet  bright,  though  sometimes  they  are  said  to  rival 
been  well  ascertained,  and  philoaophers  have  their  parent  luminary  in  splendour.  When 
of  late  been  disposed  to  alter  their  former  opi-  there  h  a  number  of  them,  they  are  not  equal 
nions  respecting  them.  It  appears,  from  cer*  to  each  other  in  brightness,  and  extemallj 
tain  late  observe  tions  made  at  Breslau  by  Pro-  they  are  tinged  with  colours  like  the  rainbow, 
lessor  Brandes  and  his  pupils,  that  the  height  They  differ  in  number  and  siae ;  but  they  all 
of  some  sbooting^tars  is  not  less  than  five  agree  in  breadth,  which  is  that  of  the  appa* 
hundred  miles,  and  that  they  move  at  the  rent  diameter  of  the  sun.  Appearances  off 
rate  of  eighteen  miles  in  a  second.  A  most  this  kind  have  been  observed,  both  in  ancient 
extraordinary  and  wonderful  display  of  the  and  in  modem  times.  Gaaseudi,  the  Italian 
phenomena  of  shooting-stars  has  of  Ute  oc-  astronomer,  relates,  that  in  1635  and  1636,  he 
corred  in  different  places,  particularly  in  often  saw  one  mock  sun.  Two  were  obeer^ 
America.  On  the  evening  of  the  13th  and  ed  by  M.  de  la  Hire,  in  1689,  and  the  same 
the  morning  of  the  13th  November,  1833,  a  number  by  Caasini,  1693;  Mr.  Gray,  in  1700; 
shower  of  these  meteore  happened  at  Boston,  Dr.  Halley,  in  1702 ;  the  Rev.  Mr.  Hamilton, 
New  York,  and  other  placesi  and  their  num-  in  Dublin,  in  1783 ;  but  the  most  remarkable 
ber  was  considered  to  equal  one-half  of  the  appearances  of  this  kind  were  seen  at  Rome  bf 
flakes  which  fill  the  air  in  an  ordinary  ^1  of  Scheiner ;  by  Muschenbroeck  at  Utrecht ;  and 
anow.  It  was  calculated  that,  in  some  places,  by  Hevellus,  at  Sedan ;  by  the  former,  Ibor 
they  fell  at  the  rate  of  36,000  per  hour,  and  mock  suns  were  observed,  and  by  the  latter 
the  phenomena  lasted  more  than  seven  hours,  seven. 

At  Boston,  the  number  of  ^ooting-stan  which  The  phenomena  of  these  meteon  dhaerved 
were  seen  was  estimated  at  two  hundred  and  by  Sdieiner,  at  Rome,  is  represented  atflgore 
forty  thousand.  Similar  phenomena,  though  7,  in  which  ▲  is  the  place  of  the  observer ;  b, 
not  in  such  numbers,  have  appeared  in  various  his  zenith ;  c,  the  true  sun ;  ▲  b,  a  plane 
other  places,  and  in  the  subsequent  yean,  from  passing  through  the  observer's  eye,  the  tnie 
the  ISth  to  the  16th  November,  and  henoe  sun  and  the  aenith.  About  the  sun,  c,  there 
they  have  been  denominated  the  November  appeared  two  concentric  rings,  not  complete^ 
msteora.  M.  Arago,  the  French  philosopher,  but  diversified  with  colotna.  The  leaser  off 
is  off  opinion,  that  such  extraordinary  pheno-  them,  d  x  r,  was  fuller  and  more  perfect ;  and 
Bisna  cannot  well  be  accounted  fbr,  unless  it  though  it  was  open  fromn  tor,  yet  those  endi 
be  supposed  that,  besides  the  planetary  bodies  were  perpetually  ^endeavouring  to  unite,  anl 
wbieh  revolve  around  the  son,  there  are  sometimes  they  <Ud  so.  The  outer  off  these 
nyriads  of  smaller  bodies^  which  only  become  rings  was  much  fainter,  eo  u  to  be  aeaieely 
visible  at  the  moment  when  they  come  within  perceptible.  It  had,  however,  a  variety  of 
our  atmosphere  and  assume  a  meteoric  ap-  colours,  but  was  very  inconstant.  The  third 
pearanoe ;  and  that  they  move  in  groups,  and  circle  was  very  large,  and  entirely  white,  p«e> 
also  singly.  Dr.  Olmsted,  of  New  liaven,  ing  through  the  middle  of  the  sun,  and  every 
who  iMirticolarly  investigated  the  meteoric  where  parallel  to  the  horiaoo.  In  the  intei^ 
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■ection  of  tbifl  circle,  md  th*  outwvd  m,  e 
K  J,  there  broke  out  two  parhelie,  h  sad  k. 
The  brightDeas  of  the  midUle  of  them  wee 
•ometbing  like  that  of  the  eon,  but  towards 
the  edgee  they  were  tinged  with  coloare  like 
the  rainbow.  The  parlMlion  h  waa  a  little 
wavering,  and  aent  out  a  apiked  tail,  v  v,  of  a 
coloar  somewhat  fiery.  The  pariielia  at  i.  and 
X  were  not  so  bright  as  the  former,  bat  were 
roundiA  and  white,  like  the  circle  in  which 
they  were  placed.     The  parhelion  v  diaap- 

Fig.  7. 


peered  before  x,  and  while  x  grew  fainter, 
K  grew  brighter,  and  vanished  the  last  of  alL 
Parhelia  have  been  visible  for  two,  three,  and 
four  hours  together,  and  in  North  America 
they  are  said  to  continue  some  days,  and  to  be 
visible  from  sunrise  to  sunset    ' 

6.  Thunder  and  KglUning,-^Thene  aub- 
lime  and  terrific  phenomena  are  well  known 
to  eveiy  individual,  and  are  occasionally  dis- 
played in  every  region  of  the  globe.  A  thun« 
der  storm  usually  happena  in  calm  weather, 
though  sometimes  It  has  been  accompanied 
with  furious  winds.  A  dark  cloud  is  observed 
to  attract  other  clouds  to  it,  1^  whigh  it  oon- 
tsnually  increases  both  in  magnitude  and  ap- 

Cirent  density ;  and  when  ithaa  thus  accumu- 
ted  to  a  great  sixe,  its  lower  surface  swells 
in  particular  parts  towards  the  earth,  and  light 
flimsy  clouds  are  sometinies  seen  flying  under 
onder  it,  and  continually  dianging  their  ragged 
shape.  During  the  time  the  cloud  is  thus 
forming,  the  heavena  begin  to  darken  apace, 
the  whole  mass  sinks  down,  wind  ariaea,  and 
firequently  shifts  in  squalls,  flaahes  of  light- 
niog  are  seen  to  dait  fh>m  one  part  of  it  to 
•miher,  and  often  to  illuminate  the  whole 
maaa  and  the  surrounding  landscape.  When 
the  doud  has  acquired  a  sufficient  expansion, 
the  lightnbg  strikes  the  earth  in  two  opposite 
points ;  its  paths  lying  through  the  whole  body 
ot  the  cloud.  Heavy  rains,  and  sometimes 
haH-ahowers,  accompany  these  din  phenome- 


nm,  till,  after  numerous  suocesrive  discharges, 
the  doud  rarefies,  and  the  storm  ceases.   The 
scene  of  a  thunder-atorm  is  generally  in  the 
middle  regions  of  the  atmosphere ;  and  it  is  not 
a  ftequent  case  that  an  electrical  discharge  is 
made  into  the  earth.  The  lighlniogdarUfrom 
one  cloud  into  another  and  when  the  clouds 
are  high,  there  is  no  danger  to  persons  or  ob- 
jects on  the  suiftoe  of  the  earth.    But  when 
the  cloud  is  low,  and  within  the  striking  dis- 
tance of  the  earth,  when  the  flashes  appear  to 
atrike  perpendicularly,  and  when  only  a  second 
or  two  elapse  between  seeing  the  flash  and 
hearing  the  report  of  the  thunder,  every  object 
around  may  be  considered  as  within  the  limits 
of  danger ;  for  then  the  lightning  atrikea  into 
aome  part  of  the  earth,  and  every  object  in 
the  line  of  its  couise  is  liable  to  be  injured. 
We  may  ascertain  the  distance  of  a  thunder- 
doud,  by  counting  the  number  of  seconds  or 
pulsations  that  intervene  between  seeing  the 
lightning  and  hearing  the  first  sound  of  the 
thunder,  allowing  about  1142  feet,  or  880 
yards  for  eveiy  second.    Thus,  if  two  seconds 
intervene,  the  distance  is  760  yards ;  if  three 
aeconds,  1140  yards;  if  four  and  a  half 
aeconda,  1710  yards,  or  nearly  a  mile,  etc. 
During  a  thundeMtorm,  the  lightning  some- 
times atffU!**^  dififorent  forms.    Sometimes  it 
appears  as  bails  of  fire,  moving  with  great 
velocity :  this  is  the  most  dangerous  species 
of  lightning,  and  where  they  strike,  corn-yards 
are  set  on  fire,  and  sometimes  flocks  of  sheefs 
herds  of  catUe,  and  human  beings,  are  instant- 
ly killed.     Another  form  is  that  of  aigzag 
lightning,  which  most  fiequently  accompaniea 
thunder-storms.    It  is  likewise  destructive,  4>ut 
not  to  the  same  extent  as  the  ball-lightning.  « 
The  next  qieeies  is  the  sheet-lightning,  which 
appeare  in  the  fbm  of  a  lambent  flame,  or  a 
sudden  illumination,  without  any  determinate 
ibrm.    It  is  never  known  to  do  any  injury. 

Ae  to  the  canae  of  thunderstorms,  it  is  now 
aseertained,  beyond  dispute,  that  tightningand 
electridty  are  identical.  This  had  been,  long 
ago,  surmised,  after  the  attention  of  philoeo- 
phere  had  been  directed  to  the  subject  of  eleo* 
tridty.  It  was  observed  that  lightning,  in  ita 
course,  took  the  best  condncton  of  electrid^, 
such  as  bell-wirea,  and  gildings ;  that  it  burned* 
exploded,  and  destroyed  conducting  substance^ 
as  electridty  does ;  that  it  atruck  the  most  ele* 
vated  objecU,  as  trees  and  ^res;  that  th* 
crooked  form  of  zigxag  lightning  was  sinular 
to  that  of  an  electric  epaik;  and  that  itafbc«- 
ed  the  nervous  system,  and  changed  the  polai* 
rity  of  the  mariner's  needle,  aa  electridty  wat 
found  to  da  This  was,  attest, putto  the  tail 
of  experiment  by  Dr.  Franklin,  by  elevating, 
during  a  thunderstorm,  a  kite,  with  a  metal- 
lic point  on  the  head  of  it,  when  he  draw  an 
electric  spark  from  the  cloud  by  means  of  • 
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key,  connected  with  the  wet  itring,  which  every  eye,  eometfaing  of  the  nttnre  of  that  AI- 

was  connected  with  the  kite.    Nearly  at  the  mighty  Being  who  at  firat  broni^hl  all  things 

■ame  time  an  experiment,  aomewbat  similar,  into  eziatence,  and  who,  every  moment,  saper- 

was  performed  by  M.  Dalibard,  at  Marly  de  intende  all  their  moTcments.     Hence  we  are 

Villc,  alx>ut  fifteen  miles  from  Paris.     These  informed,  by  an  inspired  writer,  that  the  "in- 

ezperiments  were  made  ih  1762,  and  since  visible  things  of  Him  from  the  creation  of  the 

that  period,  lightning,  and  the  electric  matter,  world  are  cleariy  seen,  being  ondentood  by 

have  been  considered  as  the  same;  though  the  things  that  are   made,  even  his  eternal 

there  are  still  many  phenomena  connected  power  and  Godhead.*' 
with  thunder-storms  of  which  we  are  ignorant       Had  man  continued  in  primeval  innoosnce. 

The  grand  practical  use  to  which  Dr.  Frank-  in  the  complete  ezerdae  of  his  moral  and  in- 

lin  applied  his  discovery,  was  to  secure  build-  tellectual  facultiea,  this  would,  perhaps,  bate 

ings  from   being  damaged  or  destroyed  by  been  the  only  revelation  of  which  he  stood  in 

lightning ;  which  is  accomplished  by  fixing  a  need.    But,  in  his  present  &llen  slate,  the 

pointed  metallic  rod  higher  than  any  part  of  investigation  and  study  of  the  material  world 

the  building,  and  communicated  with  the  earth,  are  not  sufilcient  to  lead  him  to  the  knowledge 

This  wire  the  lightning  will  seiio  upon,  in  of  the  true  God,  and  to  guide  him  in  the  way 

preference  to  any  other  part  of  the  building,  that  leads  to  immortal  happmess.    Heoce  it 

by  which  it  is  conducted  to  the  earth  without  happened  that  even  the  wissst  sages  of  anti- 

injuring  the  inhabitants.  qaity*  who  were  destitute  of  any  other  revs- 

Maxinta  during  a  thunderstorm^ — When  lation,  completely  failed  in  attaining  to  jn^ 

in  the  open  fields,  avoid  trees,  but  be  near  conceptions  of  the  Eternal  Divinity,  of  the 

them — say  at  the  distance  of  thirty  or  forty  worship  and  homage  he  required,  of  the  doties 

feet — as  high  objects  are  more  likely  to  be  they  ought  to  perfiuin,  and  of  their  eternal 

■truck  with  lightning  than  those  which  are  destination.    **  Professing  themselves  to  be 

low.     When  walking  in  the  open  air,  avoid  wise,  they  became  fools,  and  changed  the 

ponds,  rivers,  streamlets,  and  every  mass  of  glory  of  the  incorruptible  God  into  an  imtge 

water ;  for  water,  being  a  conductor  of  eleo  made  like  to  corruptible  man,  and  to  birds, 

tricity,  might  determine  the  lightning  to  the  and  to  four-footed  beasts,  and  creeping  things." 
place  we  occupy.    Do  not  avoid  rain,  as  it  is       The  religion  of  nature  ia  glaringly  deficient 

safer,  in  a  thunder  storm,  to  be  completely  in  directing  us  to  correct  views  of  the  attri- 

'  drenched  than  otherwise.     When  in  a  house,  butes  of  the  true  God,  smd  particularly  of  the 

persons  shouki  avoid  sitting  near  the  fireplace,  conceptions  we  ought  to  form  of  his  moral 

as  it  brings  us  in  connection  with  the  highest  character,  as  a  Being  possessed  of  strict  and 

part  of  the  building,  and  which  contains  such  impartial  justice  and  eternal  rectitade,  and 

conducting  substances,  as  the  grate,  the  fender,  whether  he  be  disposed  to  the  exercise  of 

and  fire-irons.    Bell-wires,  mirrors,  gildings,  mercy  and  love.    Hence,  some  of  the  ancient 

lustres,  and  qther  metallic  substancea,  ^ould  philosopl^ers  denied  his  existence,  and  oti»n 

also  be  avoided.    The  safest  position  is  in  the  embraced  the  notion  of  a  multiplicity  of  ged^ 

middle  of  a  large  room,  at  a  distance  firom  celestial,  atrial,  terrestrial,  and  infernal ;  and 

conducting  substances,  with  our  chair  placed  the  moral  charactere  and  actions  attributed  to 

on  a  mattrass.  such  deities  were  distinguished  for  eveiy  thing 

In  the  preceding  pages,  we  have  taken  a  that  was  wicked,  base,  cruel,  and  licentioo^ 

cursory  survey  of  the  nature  and  properties  of  The  light  of  nature  can  afibrd  us  no  cf^ 

the  atmosphere,  and  of  the  phenomena  it  fro-  and  indubitable  evidence  of  the  immortabty  of 

quenlly  presents,  and  have  noticed  the  evi-  the  aoul,  a  future  state  of  eternal  rewards  and 

denccs  of  Divine  wisdom  and  beneficence  as  punishments,  or  of  a  future  and  glorious  i^ 

displayed  in  the  arrangements  connected  with  surrection :  for  many  opposite  and  discorain 

this  admirable  appendage  to  our  globe.    A  opinions  prevailed  on  tfcus  subject  among  thcM 

devout  contemplation  of  this  subject  is  worthy  who  were  destitute  of  Divine  revelation ;  toai» 

of  the  serious  attention  of  every  rational  and  of  them  absolutely  denying  the  existeoce  w 

Christian  mind  ;  for  all  the  works  of  God  are  such  a  state  as  a  vulgar  error;  while  otbA* 

intended  to  display  to  intelligent  beings  cer-  represented  it  as  altogether  uncertain,  ^'^^ 

tain  parts  of  the  character  and  attributea  of  no  solid  foundation  for  its  support.   Tbe  Ug>^ 

the  Almighty,  and  to  inspire  us  with  love  and  of  nature  can  convey  no  prafisr  notion  or 

gratitude  for  those  merciful  and  benevolent  creative  Power  that  could  produce  y^  ^ 

arrangements  by  which  our  lives  are  preserved,  verse  out  of  nothing,  nor  of  the  tiino  ^ 

and  our  happineas  and  comforts  secured.  The  manner  in  which  the  world  was  ^'^    .^ 

system  of  the  material  world,  in  all  its  varieties,  arranged.     Hence,  one  sect  of  ^^^^^°,f~|^ 

may  be  considered  as  one  of  the  revelationa  aophen  held  that  the  world  was  eternal;  >^ 

given  by  God  to  man,  in  order  that  we  may  another,  that  it  waa  found  in  its  present 

trace,  from  his  external  operations,  visible  to  mirable  order  by  a  fintuitous  ooacoane 
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innumerable  ttomf.  It  can  afford  ni  no  cer*  suw,  .  .  .  that  he  might  be  jnit  and  the  justi- 
tain  iDformation  respecting  the  origin  of  evil,  fier  of  him  which  believeth  in  Jeane."  It  if, 
and  the  cauie  of  that  depravity  and  roiaeiy,  therefore,  *'  a  faithful  saying,  and  worthy  of  aD 
which  ezbt  among  mankind ;  and,  in  short,  acceptation,  that  Christ  Jesus  came  into  the 
it  can  point  out  no  method  by  which  those  ^orld  to  save  sinners,"  even  the  chief.  And 
who  have  oflended  God  may  be  certainly  all  who  receive  the  salvation  thus  prafiered, 
restored  to  his  favour,  and  a  reconciliation  will  consecrate  themselves  to  his  service,  and, 
e&cted  between  God  and  man ;  so  that  his  by  the  aid  of  the  Holy  Spirit,  prosecute  a 
mercy  may  be  exercised  without  the  violation  course  of  obedience,  <*  denying  ungodliness 
of  his  justice,  and  the  pardon  of  sinners  ren«  and  worldly  lusts,"  and  living  "  soberly,  right- 
dered  consistent  with  the  honour  of  his  laws  eously,  and  godly  in  the  present  world." 
and  the  wisdom  and  equity  of  his  govern-  Every  sin  and  violation  of  the  Divine  law  will 
ment.  From  nature,  therefore,  there  arises  be  carefully  avoided ;  every  holy  disposition, 
no  sufficient  comfort  to  sinners  to  warrant  every  heavenly  temper,  and  every  Divine  vir- 
hopes  of  forgiveness ;  but,  on  the  contrary,  tue  and  grace  will  be  sedulously  cultivated ; 
anxious  and  endless  solicitude  about  the  love  to  God  and  man  will  pervade  all  the 
means  of  appeasing  the  Deity.  Hence  the  faculties  of  the  soul,  and  be  displayed  in  tho 
various  modes  of  sacrificing,  and  the  number^  general  tenor  of  the  conduct ;  and,  by  punn- 
leas  superstitions  which  overspread  the  hea^  ing  such  a  course  of  action,  the  individual  will 
then  world,  but  which  were  unsatisfactory  to  be  gradually  prepared  for  the  nobler  contem- 
the  wiser  part  of  mankind,  even  in  the  times  plations  and  exercises  of  that  higher  sphere 
of  pagan  darkness  and  ignorance.  of  existence,  where  there  is  **  fulneas  of  joy," 
While  ignorant  of  the  important  and  inter-  and  "  where  there  are  pleasures  for  evermore." 
eating  truths  now  adverted  to,  we  can  enjoy  From  what  we  have  now  stated,  we  may 
no  solid  happiness  in  the  present  state,  nor  ftirly  conclude,  that  all  our  contemplations  of 
any  cheering  prospects  in  reference  to  a  future  the  works  of  nature,  and  all  our  investigations 
and  eternal  world.  But,  on  all  these  sub-  of  the  system  of  the  visible  creation,  ought  to 
jects,  so  interesting  to  every  human  being,  be  conducted  in  connection  with  the  views 
the  Christian  revelation  throws  an  effulgence  and  discoveries  unfolded  by  Divine  revelation, 
of  light  and  evidence,  and  afibrds  every  satis-  The  two  revelations  which  God  has  made  to 
fiustion  to  the  anxious  mind  which  it  can  de-  us,  when  properly  studied,  will  be  found  not 
sire.  It  has  **  brought  life  and  immortality  to  only  in  perfect  harmony,  but  to  throw  a  mo* 
light,"  and  shed  a  radiance  over  the  mansions  tual  light  on  each  other;  so  that  what  may 
*^  the  tomb,  and  the  scenes  of  a  future  world ;  appear  deficient  in  one  is  supplied  by  the 
i  has  unravelled  the  origin  of  evif,  and  the  other.  While  we  contemplate  the  manifesta- 
cause  of  all  those  miseries  and  moral  abomina-  Uons  of  Divine  power,  wisdom,  and  goodness^ 
tions  which  have  prevailed  in  the  world ;  and,  in  the  arrangements  and  operations  of  nature, 
above  all,  it  has  disclosed  the  gracious  pur-  we  perceive  the  same  attributes  illustrated  in 
poses  of  the  God  of  mercy  and  love  towards  the  records  of  revelation ;  and,  in  addition  to 
our  fallen  and  apostate  world,  and  opened  the  these,  we  perceive  what  nature  cannot  teach 
way  by  which  sinnera  may  be  pardoned  and  na,  that  God  is  a  Being  of  perfect  and  eternal 
restored  to  the  Divine  favour,  in  full  consist-  rectitude,  of  inviolable  fiuthfulness,  of  boond- 
ency  with  all  the  perfections  of  the  Divinity,  less  benevolence  *  ready  to  forgive,  and  rich 
and  the  honoura  of  his  universal  government,  in  mercy  to  all  who  call  upon  him  in  truth  :— 
For  thus  runs  the  declaration  St  the  Most  a  Being  who  filla  immenaity  of  space  with 
High  to  all  the  children  of  men :  **  God  so*  his  presence,  who  possesses  the  most  intimate 
loved  the  world  that  he  gave  his  only  begot-  knowledge  of  all  creatures  and  events  through- 
ten  Son,  that  whosoever  believeth  in  him  out  creation,  and  who .  superintends  all  the 
should  not  perish,  but  have  everlasting  life."  movements  of  the  material  universe.  Towhat- 
He  sent  his  Son  into  our  world,  as  a  messen-  ever  scene  of  nature  we  direct  our  attention, 
ger  of  peace,  *<  to  bear  the  sin  of  many,"  « to  we  find  aentiments  in  scripture  adequate  to 
bring  in  everlasting  righteousness,"  to  make  express  every  emotion  of  the  soul  while  en- 
**  intercession  for  the  transgressora,"  to  vindi-  gaged  in  such  contemplations.  Are  we  con- 
cate  the  honours  of  his  broken  law,  to  abolish  templating  the  immense  number  and  variety 
death,  and  to  open  the  way  to  the  mansions  of  animated  beings  which  people  the  earth, 
of  glory  in  the  heavens,  to  men  of  all  nations,  the  waten,  and  the  air,  and  the  ample  provi- 
kindreds,  and  languages,  who  receive  the  sion  made  for  their  accommodation  and  sub- 
irecord  he  hath  given  of  bis  Son,  and  submit  sistence— where  can  we  find  language  more 
to  the  method  of  salvation  he  hath  devised,  appropriate  to  express  our  feelings  than  in 
He  hath  set  forth  his  Son  to  the  world*  to  be  these  words  of  the  Psalmist,  «  O  Lord,  how 
««a  propitiation  through  faith  in  his  blood,  to  manifold  are  thy  works,  in  wisdom  hast  thou 
declare  his  righteousness  for  the  remiaiion  of  made  them  all :  the  earth  is  full  of  thy  riches ! 
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So  it  thii  gnat  and  wide  wt,  wherein  ere  of  Divine  revelation  moat  ibel  a  bigber  degree 
liiiogi  creeping  innumerable,  both  small  and  *of  pleasure  and  satisfocstion  in  eontempbtiiig 
great  beasts. — These  wait  all  upon  thee ;  that  the  scenes  of  creation,  than  the  man  who  either 
,  then  may  St  give  them  their  meat  in  due  sea*  discards  or  overlooks  the  reveiatioos  contained 

I  aoo»    That  thoa  givest  them— the j  gather;  m  the  sacred  oracles.    To  a  man  who  is  hao- 

i  thoa  openest  thjr  hand — thej  are  filled  with  tening  to  the  gnne,  onoertain  whether  hk 

\  good."     When  we  survey  the  structure  of  the  intellectual  powera  and  consdoosness  shall 

^  human  fmme,  and  consider  the  vast  number  exist  beyond  the  limits  of  the  present  state— 

i  of  bones,  muscles,  veins,  arteries,  lacteais,  and  of  what  avail  is  it  that  he  has  acquired  a  pai^ 

[  other  parts,  all  curiously  combined,  peiibrming  tial  knowledge  of  some  of  the  departments  of 

such  a  variety  of  functions,  and  all  oontribut-  the  visible  world,  when  all  his  knowledge 
ing  to  life  and  enjoyment— can  we  refrain  shall  be  lost  at  the  hour  of  dissolution,  and  no 
from  adopting  the  expressive  language  of  the  farther  prospect  remains  of  his  ever  again  re> 
Psalmist!  «I  will  praise  thee;  for  I  am  fear^  suming  such  studies  and  investigattoos,  and 
fiiUy  and  wonderfully  made :  marvellous  are  of  beholding  the  mysteries  and  wonden  of 
thy  works ! — how  predous  are  thy  thoughts  the  universe  more  fhlly  unfolded  1  He  may 
unto  me,  O  God!  how  great  is  the  sum  of  be  filled  with  wonder  at  many  of  the  astonirii- 
them  I  If  I  should  count  them  they  are  more  ing  processes  goiog  forward  in  the  animal, 
in  number  than  the  sand."  When  we  con*  vegetable,  and  mineral  kingdoms ;  his  mhid 
aider  the  amaiing  structure  of  the  heavens —  may  be  overpowered  with  admiration  and  as- 
the  immense  magnitude  and  number  of  the  tonishment  at  the  vast  extent  of  the  material 
mighty  orbs  contained  within  the  canopy  of  universe,  and  at  the  myriads  of  worlds  it  eoo- 
tho  tkf  that  millions  upon  millions  of  suns  tains,  but  he  can  entertain  no  hopes  of  aedng 
Mid  worlds  stretching  into  the  immensity  of  such  wondrous  scenes  more  folly  unreveUsd 
apioe  for  beyond  the  limits  of  our  vision,  or  and  displayed  in  the  light  of  immortality, 
even  of  our  imagination,  fiirm  only  a  small  But  the  Christian,  who  looks  forward  to  the 
portion  of  the  universal  empire  of  the  Al-  nobler  employments  of  a  fotnre  world,  msj 
mighty ;  and  when  the  mind  is  overwhelmed  with  certainty  indulge  in  the  hope  that  in  Ibie 
and  lost,  on  the  view  of  this  stupendous  scene  light  of  that  world,  the  veil  which  now  inter- 
— where  shall  we  find  language  to  express  cepts  our  view  of  the  wooden  of  creation  will 
our  emotions,  more  emphatic  and  appropriate,  be  removed,  and  the  glories  of  the  Divinity, 
than,  in  such  passages  as  these  1  «  Canst  thou  as  displayed  in  all  his  woAs,  more  fully  un- 
by  searching  find  out  God  t  Canst  thou  find  folded.  For  the  inhabitants  of  that  world  are 
Ottt^tibie  Almighty  unto  perfection  1  Great  is  represented  as  celebrating  the  perfiMtions  of 
our 'Lord  and  of  great  power:  his  understand-  the  Most  High  in  such  strains  as  dien — 
ing  is  infinitet— his  greatness  is  unsearchable.  **  Great  and  marvellous  are  thy  worfcs,  Lord 
—The  heavens  declare  the  gloiy  of  God ;  and  (vod  Ahnighty !"  evidently  indicating  that  the 
the  firmament  showeth  his  handiwork. — All  veil  is  partially  removed  from  the  hidden 
'  nations  before  him  are  as  nothing;  and  they  scenes  of  creation,  and  their  minds  expanded 

are  counted  to  him  less  than  nothing,  and  to  take  io  large  and  comprehensive  surveys 
vanity — ^who  doeth  great  things  past  finding  of  the  wondera  of  the  universe,  so  as  to  per- 
oot;  yea,  and  wonden  without  number. —  oeive  tbem  to  be  "great  and  marveUoos." 
Great  and  marvellous  are  thy  works.  Lord  God  And  again,  they  exclaim,  *<Thou  art  worthy, 
Almighty  I  Who  can  utter  the  mighty  acts  of  O  Lord,  to  receive  glory,  and  honour,  and 
thoLordI  Who  can  show  forth  all  his  praiss'*''  power;  fof^thon  hast  created  all  thinge,  and 
In  diort,  the  man  who  recogniieo  the  truths  for  thy  pleasure  they  are  and  were  created." 
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